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[bookmark: OLE_LINK6]The U.S. Army Training and Doctrine Command (TRADOC) lead for this guide is the Army Capabilities Integration Center (ARCIC) Operations, Plans, and Policy Division (ATFC-OP) with the support of the TRADOC Analysis Center (TRAC).  This guide is one of a series of web-based publications available at https://www.us.army.mil/suite/kc/5232873.  Users are encouraged to send comments using MS Word Track Changes approved by a colonel or equivalent.  Future updates of this guide will be uploaded as changes become necessary.  Go to the website now and confirm currency date.


Foreword
Capabilities Development enables our Army to meet the challenges of today’s and tomorrow’s operating environments.  The capabilities-based assessment (CBA) is the intellectual foundation upon which TRADOC executes its Capability Development mission for the Army.  Each CBA we conduct in TRADOC underpins decisions by senior Army and Department of Defense leaders that directly impact the lives of Soldiers and the future of our Army.  We have to do them right every time.
This practical guide will enable you to conduct a CBA that is credible, defensible and valuable for Capabilities Development.  This guide is not theory, nor is it rocket science that requires a PhD to understand and apply.  It draws from and captures TRADOC experiences, best practices and lessons learned while conducting numerous CBAs and similar assessments that senior leaders have come to rely upon.  The guide descriptively provides straightforward and proven methods, standards and checklists that will enable you to conduct the CBA and document acceptable products that will help inform senior leaders’ decisions about capabilities and solutions for our Army and Soldiers.
Although the guide refers to CBA specifically, the guide applies to any similar effort that entails the development or identification of tasks, conditions under which tasks must be performed, standards to which tasks must be accomplished, and the subsequent revealing of capability gaps, and weighing of potential solutions to those gaps.  Apply this guide to all such efforts.
Capabilities development is TRADOC business.  This guide will enable all of us to do CBAs right, so that our Army and Soldiers have the capabilities they need, today and in the future.
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Summary of Changes:

· Corrected verbiage in Appendix B, Table B-5 (page B-22) steps 2.1 through 2.3, under the Description column.  Changed from “Select at the zero node level…” to “Select at the one dot (#.#) level…” 

· Corrected the “FNA Final Report” template embedded in Appendix C (page C-22) to reflect the same information as the FNA template example in the body of the document (page C-20)

· Corrected verbiage in Appendix C, the “FNA Approval & FSA Tasking Memorandum” template, page C-22, embedded within the Appendix. Corrected verbiage in bold italics within paragraph 2, “The ICD Team is authorized to begin the FSA on the following capability gaps identified in the ...”   

· Corrected URL link to JCIDS Document Staffing Guide located on AKO
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[bookmark: _Toc233601245][bookmark: _Toc235003695]Chapter 1:  Introduction

[bookmark: _Toc233601246][bookmark: _Toc235003696][bookmark: OLE_LINK1][bookmark: OLE_LINK2]1-1.  Purpose of the TRADOC CBA Guide.  The purpose of this U.S. Army Training and Doctrine Command Capabilities-Based Assessment (CBA) Guide is to provide descriptive guidance for an Integrated Capabilities Development Team (ICDT) responsible for conducting an Army CBA.  By descriptive, we mean we are telling you what needs to be done and we are providing some techniques to help you.  We are not telling you that you must follow this guide in a lock-step manner. This guide provides practical advice, guidance, references, and examples that have been proven by experience over the years.  If you underpin your work with appropriate doctrine, concepts, and analytic techniques, your Army CBA products will be timely and meet the needs of decisionmakers.  At points where additional guidance may be needed, this guide references other resources that may further assist your ICDT in performing the CBA.  Our goal is to assist you so that future Army CBAs will quickly enable Joint and Army leaders to make decisions that meet the warfighter’s needs.

[bookmark: _Toc233601247][bookmark: _Toc235003697]1-2.  TRADOC CBA Guide Overview.  This guide consolidates CBA requirements into a single source document for Army conducted CBAs.  The main body of this guide provides you with a relatively short overview; however, the guide has an extensive list of appendices that provide detailed instructions, tips, graphics, and examples, and provides very useful references.  In addition, this guide:

a. Follows CBA business rules outlined in regulations and instructions.  The procedures found in this guide are grounded in the policies and procedures found in TRADOC Regulation (TR) 71-20, the Chairman of the Joint Chiefs of Staff Instruction (CJCSI) 3170.01G and Manual for the Operation of the Joint Capabilities Integration and Development System (JCIDS) (https://www.intelink.gov/wiki/JCIDS).  The ICDT leadership should read and be familiar with the CBA requirements identified in the Manual for the Operation of Joint Capabilities Integration and Development Systems (JCIDS) (hereafter referred to as the JCIDS Manual).  NOTE:  All JCIDS Instruction and Manual references in this Guide (V 3) refer to the editions published in March and February 2009 respectively.

b. Outlines sources that inform the CBA process.  As each CBA phase is discussed in this document, possible inputs—such as the Capabilities Needs Analysis (CNA) and Single Order Capability Gaps List—are provided.  Knowledge opportunities, which may abbreviate your analysis efforts, are also provided.

c. Facilitates completion of CBA documentation by providing common document formats that are recognized by the Army G-3/5/7 and the ARCIC leadership.

d. Provides standardized documentation templates, which helps ARCIC leadership quickly interpret a team’s analytical framework.  This is especially beneficial for an individual that receives multiple CBAs or who regularly serves as an ICDT Chair.

e. Is structured for ease of reference.  The guide is structured to map directly to the documentation templates.  It allows a reader to skim, scan, or read with equal efficiency.

f. Provides a feedback mechanism.  In order to incorporate continuous improvement, please give us your feedback on best practices, lessons learned, or process improvement ideas.  Please contact ARCIC Operation, Plans, and Policy Division (OPPD), phone:  757-788-4805 or 757-788-3200 (primary) or TRAC-Ft. Leavenworth Network Analysis Directorate at 913-684-9210 (alternate).

g. The Functional Solution Analysis (FSA) section of this updated guide contains changes due to the new Department of Defense Instruction (DODI) 5000.02, Operation of the Defense Acquisition System, approved Dec 2008, and the new JCIDS Manual posted online in Feb 2009.  So make sure you provide only what is required for the CBA.

h. Uses the terms “study” and “CBA” interchangeably and the terms “study team,” “CBA team,” and “ICDT” interchangeably.

[bookmark: _Toc233601248][bookmark: _Toc235003698]1-3.  References.  Refer to Appendix P, Bibliography for a list of useful references.

[bookmark: _Toc135030492][bookmark: _Toc233601249][bookmark: _Toc235003699]1-4.  Scope.  This guide is designed to provide descriptive guidance to assist the leader and members of an Army ICDT who are unfamiliar with the CBA process.  It may also be used for smaller non-chartered CBAs.

a. This guide was developed with the following objectives in mind:

1)  Provide users a friendly guide for preparing the CBA.
2)  Help expedite and standardize products of CBA analysis.
3)  Provide advice on scoping the CBA and its elements.

b. If you are participating in a Joint CBA, either as a leader or participant, the Joint CBA team will take its guidance and direction from the lead Functional Capabilities Board (FCB) and will use the Joint Chiefs of Staff (JCS) J-8 CBA User’s Guide, not this guide.  If you have any inkling that your JCIDS documents will be sent to the Joint Requirements Oversight Council (JROC), then you should read the JCS J-8 CBA User’s Guide, version 3, Mar 2009.  The JS guide is also descriptive, not prescriptive, but it provides good insights into JROC thinking.

[bookmark: _Toc233601250][bookmark: _Toc235003700]1-5.  Document Structure.  This guide divides the CBA process into bite-sized sections that support the modular sequence of the CBA process. It also includes appendixes that address specialized topics that should be useful to many CBA teams.  The guide begins with a short main body that provides an overview of the JCIDS and CBA processes.  The majority of the guide consists of the appendixes which are designed to assist your CBA team with each step of the process.  Appendix A provides a discussion of how to prepare for a CBA and includes useful practices that apply to any general analytic study.  Appendix B, C, and D address the three major CBA phases (Functional Area Analysis (FAA), Functional Needs Analysis (FNA), and Functional Solution Analysis (FSA)).  These appendices provide recommendations and examples to help you obtain successful results each step of the way.  Finally, the remaining appendices provide discussions of the analytic concepts; examples of analytic tools and techniques, and lists of reference documents, websites, and organizations that will help your team successfully complete the CBA.

[bookmark: _Toc233601251][bookmark: _Toc235003701]1-6.  CBA Document Staffing.  The CBA process requires the ICDT to submit a final reporting package after each phase (FAA, FNA, and FSA).  These packages are staffed throughout ARCIC and returned to the ICDT for any necessary corrections.  While staffing the CBA products is a requirement, this document does not address staffing in detail.  Staffing procedures are found in the JCIDS Document Staffing Guide which is available at https://www.us.army.mil/suite/files/12376023.

[bookmark: _Toc233601252][bookmark: _Toc235003702]1-7.  JCIDS and CBA overview.  JCIDS is one of three key processes that the Department of Defense (DOD) uses to identify and deliver capabilities required by the warfighter.  The other two components are the Defense Acquisition System and the Planning, Programming, Budgeting, and Execution (PPBE) process.  A CBA is a component of the JCIDS process and is the primary vehicle for identifying capabilities needed by the warfighter and identifying potential solutions to provide those capabilities.  For a detailed background and description of the JCIDS and joint CBA processes, refer to CJCSI 3170.01G (JCIDS), the JCIDS Manual, and the JCS J-8 CBA User’s Guide.  We strongly recommend that you become familiar with these documents.  For now, the following is a thumb nail version of the JCIDS process.

a. “The primary objective of the JCIDS process is to ensure the capabilities required by the joint warfighter are identified with their associated operational performance criteria in order to successfully execute the missions assigned.”[footnoteRef:1]  Note that the JCIDS process is closely linked to the Defense Acquisition System as demonstrated in figure 1.  The JCIDS process is quite complicated and describing the entire system in detail is beyond the scope of this guide.  For a complete description of the JCIDS process, refer to CJCSI 3170.01G (JCIDS).  For the purpose of this document, one simply needs to understand that the JCIDS process is initiated through the execution of a CBA.  The CBA results are documented in an Initial Capabilities Document (ICD) and/or a doctrine, organization, training, materiel, leadership and education, personnel, and facilities (DOTMLPF) Change Recommendation (DCR for Joint, or DICR for Army DOTMLPF integrated change recommendations). [1:  Ibid, pg. A-2.] 
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[bookmark: _Toc228595091]Figure 1.  JCIDS Process and Acquisition Decisions.[footnoteRef:2] [2:  CJCSI 3170.01G, pg. A-1.] 


b. Capabilities Based Assessment (Joint Guidance).  Joint guidance states, “The CBA is the analytic basis of the JCIDS process.  It identifies capability needs and gaps and recommends non-materiel or materiel approaches to address gaps.  A CBA may be based on an approved Joint Concept; a concept of operations (CONOPS) endorsed by the JROC, a combatant command, Service, or defense agency; the results of a Senior Warfighter’s Forum (SWarF); or an identified operational need.  It becomes the basis for validating capability needs and results in the development and deployment of new or improved capabilities.”[footnoteRef:3]  “The objective of the CBA is to validate the capability gaps(s) by providing:  identification of the mission; the capabilities required and their associated operational characteristics and attributes; capability gaps and associated operational risks (risk to mission and risk to force); an assessment of the viability of a non-materiel solution; and a potential recommendation on a type of solution (transformational, evolutionary, or information technology).”[footnoteRef:4] [3:  Manual for the Operation of the Joint Capabilities Integration and Development System (JCIDS Manual).  (February 2009), pg. A-1.]  [4:  CJCSI 3170.01G, pg. A-2.] 


c. Capabilities-Based Assessment (TRADOC Guidance).  A CBA begins when the Director (Dir), ARCIC charters proponents to establish an ICDT.  Refer to TR 71-20 for complete details.  Decisionmakers will use the CBA conclusions to initiate a non-materiel DOTmLPF change recommendation (DCR) for joint solutions; a DOTmLPF integrated capabilities recommendation (DICR) for Army solutions; and/or an ICD for a materiel requirement.

d. Three Phased Process.  Within the Army, the CBA is a structured, three-phased process.  These phases are the FAA, the FNA, and the FSA.  Figure 2 provides a visual representation of how the three phases fit together and the input and output of each phase.  We will discuss each of these analysis processes in great detail later in this guide.  For now, understand that together, they capture the required capabilities (RCs) from conceptual documents, identify the tasks, conditions, and standards related to the execution of selected RCs, and perform an assessment of whether the current/programmed force can accomplish tasks to standards or whether there are capability gaps.  The CBA process assesses potential approaches and provides recommendations for addressing the gaps with non-materiel and/or materiel approaches (in that order) to close or mitigate the gaps determined to pose an unacceptable risk to the force.

Functional Area Analysis (FAA)
Identify:
· Description of the mission and military problem.
· Concepts to be examined.
· Timeframe.
· Scenario.
· List of required capabilities (with supporting tasks, conditions, and standards).
Output:  Prioritized list of potential non-materiel and/or materiel approaches that solve or at least mitigate, one or more of the capability gaps.
Output:  List of capabilities with their associated tasks, conditions, and standards.
Output:  Prioritized list of capability gaps.
Functional Needs Analysis (FNA)
Identify:
· Current capabilities.
· Programmed capabilities.
· Capability gaps.
· Capability excesses.
· Risk assessment.
· Prioritized list of capability gaps.
Functional Solutions Analysis (FSA)
Identify:
· Potential non-materiel solutions.
· Potential existing materiel solutions.
· Potential new materiel approaches.
· Risk assessment.

[bookmark: _Toc215464307][bookmark: _Toc228595092]Figure 2.  The CBA process.

TRADOC CBA Guide

e. JCIDS and CBA Summary.  A CBA is a segment of the greater JCIDS process and, for the Army, consists of the FAA, FNA, and FSA.  The result of a CBA is a capability gap analysis that provides a list of capabilities, tasks, conditions, and standards (T/C/S); a prioritized list of capability gaps; and a prioritized list of potential non-materiel and existing-materiel solutions and new-materiel approaches to fill the gaps.  The JCIDS process integrates analysis results into both the Defense Acquisition System and the PPBE process so senior Army leaders can provide the warfighter with capabilities needed to achieve wartime objectives when needed at an affordable cost.
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[bookmark: _Toc233601253]Chapter 2:  General CBA Guidance.

[bookmark: _Toc233601254]2-1.  General Considerations.  A CBA is intended to help senior Army leaders quickly provide required capabilities to the warfighter.  In order to provide all service leaders with a quality CBA to inform their decisions, you should consider the following when you are conducting CBAs.

a. Think through the entire CBA process before beginning the FAA.  Review Appendix N-“A Twenty-Question Summary.”  Ideas developed early on will be continually refined, so a small mistake or omission can adversely impact later steps.  Also, consider key interactions (e.g., Army; other Service; and Joint, interagency, intergovernmental, and multinational (JIIM)) in planning the CBA and determining its participants.  Thinking JIIM is almost always a good thing.

b. Do not conduct a CBA to build an argument for pursuing a materiel solution.  CBA output does not include development or justification of any specific solutions, but rather supports documentation of proposed DOTMLPF approaches.

c. Maintain a joint context and perspective throughout the analyses and include joint subject matter experts (SMEs).  Joint organizations and/or other services may provide tremendous duplicative or complementary capabilities that address our gaps.

d. Use Professional Military Judgment (PMJ) and maintain an operational perspective.

e. Use the Army Experiment and Study Information System (AESIS) database.  It contains past CBA efforts which you might be able to leverage that may provide context or supporting information for your own.  AESIS provides the ArCP’s learning demands and learning objectives to which the CBA should be tied to for development.  The CBA team leader should register the CBA with AESIS and publish all study documents in the database.  This provides a place to conduct research and nest CBA efforts within TRADOC priorities.

f. Contact the ARCIC Studies & Analysis Division (S&AD) for further information on AESIS (anthony.blake@us.army.mil, 757-788-5829 (DSN 680)).  AESIS can be accessed at: https://cac.arcicportal.army.mil/ext/aesis/aesis/default.aspx.

g. Engage concept development, experimentation, architecture, threat, supportability, programming, acquisition, and testing community SMEs early in the process, as required.  SME assessments of required capabilities, gaps and solutions form the foundation upon which to base your results.  These participants should be listed in the ICDT charter.

h. Use SMEs wisely.  SMEs provide the preponderance of input to the CBA.  SMEs provide important input on T/C/Ss and current/programmed solution identification.  SMEs also provide assessments of what gaps really exist, their risks, and what solutions could address the gaps.  Use the appropriate SMEs at the appropriate time during the CBA.  SMEs lend substance and credibility to your efforts.

1)  Employ SMEs who come from appropriate organizations (e.g. TRADOC schools and centers, operational units, other services, program management offices, etc.).

2)  Use SMEs who have relevant knowledge and/or experience related to the assessment.

3)  Use SMEs who provide a breadth of seniority and experience.

4)  Develop a strategy for using SMEs.  For particularly large scale FAAs and FNAs, two different groups of SMEs might be necessary:

5)  Use a small group of SMEs (one or two for each relevant area of expertise required) to hone the list of factors to consider in the CBA.

6)  Use a larger group of SMEs to finalize the list of factors and to make formal assessments.

i. When available and appropriate, leverage and incorporate previous CBAs and other studies.  Conduct a comprehensive literature search and refer to “knowledge opportunities” identified in appendix B, C and D for guidance on using existing documentation.

j. Focus on the warfighting tasks that must be accomplished and their associated gaps.  A number of “good ideas” will surface that might make the force “better.”  “Better” is not a metric, gap mitigation to an acceptable level of risk is the metric.

k. Use appropriate techniques when conducting CBAs.  In completing any of the CBA steps, there may be one or more available analytical techniques.  The key to identifying analytic techniques is properly identifying and formulating the problem.  Always select the least complicated and time consuming level of analysis based upon:  your PMJ; advice from ARCIC’s S&AD; the uncertainties of the scenarios; mission complexity; and the consequences of failure associated with your conclusions.  This could range from PMJ (voting) to a TRAC level technical analysis.  Remember, the goals for CBA completion (in accordance with (IAW) the JCIDS Manual) run from 90 days to no more than 180 days (excluding staffing and approval).

l. Existing architectures support the CBA process and can play a continuous role in augmenting PMJ as well as ensuring capabilities reflect Army and/or joint interdependencies.  Check with ARCIC Architecture Integration and Management Directorate (AIMD) to ensure you have the latest architecture information.

m. Simulations are handy tools under the right analytic conditions, but do not be compelled to use them.  Combat simulations may have limited use in conducting JCIDS CBAs.  There may be other tools that save time, resources, and provide rigorous results.  Check with the ARCIC Joint & Army Models & Simulations (JAMS) Division and S&AD for advice on assessment tools.

n. Use data from the U.S. Army Force Management Support Agency (USAFMSA) https://webtaads.belvoir.army.mil/usafmsa/ for force structure data.

o. Don’t focus on materiel solutions as they should normally be your last option.  Consider current and programmed solutions that reside across the DOTMLPF domains.

[bookmark: _Toc233601255]2-2.  Grounding the CBA with authoritative sources.  Make every attempt to locate authoritative sources for concepts and data. 

1. Existing architectures support the CBA process and can play a continuous role in augmenting PMJ as well as ensuring capabilities reflect Army and/or joint interdependencies.  Sources for architecture information include:  ARCIC AIMD, Capability Architecture Development and Integration Environment (CADIE), USAFMSA, Force Management Website (FMSWeb), and the Joint Data Support (JDS) website.   Refer to appendix M for web address and contact info.

1. Use official databases, such as the universal joint task list (UJTL) portal, JCA Management System (JCAMS), and Joint Doctrine, Education and Training Electronic Information System (JDEIS).

[bookmark: _Toc233601256]2-3.  Conducting Trades within the CBA.  The Army is operating in an environment where we cannot afford, nor is it necessary, to obtain every capability to fully mitigate every gap.  Capability developers must accept that some incremental increases in warfighting capability may not be necessary since the gap may fall within an acceptable level of risk.  Because of these realities, you must make risk assessments and trades at every step in both the capabilities development and acquisition processes, from the CBA to the deployment of a solution.

1. Trades must be considered to ensure that requirements documents are resource informed (achieve optimal warfighting capabilities at an affordable cost); that they are integrated across the DOTMLPF domains and warfighting capability areas; and that performance outcomes are relevant and reflect acceptable operational risk.

1. To assist you in conducting trades, there is a “Trades Considerations Checklist” at annex III, appendix D (for the FSA).  PLEASE NOTE – this process is not to be confused with a “trade study.”  Although there may be times when a trade study is appropriate, this section addresses trades that can be conducted with research, basic analysis, and good PMJ.  Trades must be based on strong operational rational, grounded in facts, and linked (through metrics) to missions.  Trades should also be evaluated across the DOTMLPF domains to determine the tactical, operational, and strategic impacts of trades in a holistic fashion.  The effect of a change in one domain on another must be considered - to include the second and third order effects on other interdependent domains/materiel systems and other warfighting organizations, both joint and Army.  Trades also provide a means in which we can propose alternative paths to close or mitigate gaps, if required.  All trades must be analytically sound and risk informed and they must consider integration with joint and other service capabilities.

1. Overarching trades considerations include, but are not limited to: organizational impacts; functional impacts; operational risk (internal – Army dependence on its own service capabilities; and external – dependence on external (JIIM) capabilities); level of integrated capability; resource availability (dollars, personnel, etc.); technical feasibility (technical readiness), and cost, schedule, and performance.

[bookmark: _Toc233601257]2-4.  Selecting an appropriate level of analysis.  The JROC preference is to avoid high rigor and time-consuming detail in the CBA, and concentrate on whether to recommend action.  One of the primary constraints that the ICDT must meet is time.  CBAs that are tightly focused on recapitalization or replacement actions should take no more than 90 days, while more complex CBAs dealing with large uncertainties should take no more than 180 days.  The ICDT should provide a CBA that provides an appropriate level of analysis.  While you want to provide the best product you can, remember the old Army adage that a 75% solution provided on time is better than a 100% solution provided too late.  In order to accomplish this, the ICDT must decide which data types to collect and which venues to use.

[bookmark: _Toc233601258]a.  Data types.  Refer to appendix E for detailed information.

[bookmark: _Toc233601259][bookmark: _Toc226175281][bookmark: _Toc215464009]1)  Qualitative and quantitative data.  The CBA team leader should consider the type of data to be collected, either quantitative or qualitative.  Qualitative data is “a data value that is a non-numeric description of a person, place, thing, event, activity, or concept.”[footnoteRef:5]  Quantitative data are “numerical expressions that use numbers, upon which mathematical operations can be performed.”[footnoteRef:6]  Some tend to believe qualitative data is inferior to quantitative data because they confuse qualitative or quantitative data with empirical or subjective data (refer to the next paragraph); however, both types of data provide meaningful results when used properly.  Quantitative data simply allows the CBA team to underpin the study with commonly used statistical analysis techniques whereas qualitative data may provide information that quantitative data cannot convey.  It is often best to use the two types of data to complement one another.  The key to the study is not whether the data is qualitative or quantitative, but that it comes from a quality source. [5:  TRAC’s Definitions for Analysts, pg. 31.]  [6:  Ibid.] 


2)  Empirical and subjective data.  The word “empirical” is defined by the American Heritage Dictionary as “verifiable or provable by means of observation or experiment.”  The same reference defines the word “subjective” as “proceeding from or taking place in a person’s mind rather than the external world.”  Therefore, empirical data is data that is collected via observation or experiment, and subjective data is data collected from personal opinion.  Empirical data may be either qualitative or quantitative, just as subjective data may be qualitative or quantitative.  Empirical data is often collected during venues such as wargames, experiments, and combat models, whereas subjective data is collected from SME opinion—also known as PMJ—during seminars and workshops.  Empirical data is typically preferred for conducting CBAs and is by far the more difficult of the two to obtain because it usually requires more resources.  Resource constraints may place the CBA team into a situation in which they cannot obtain empirical data; this may limit them to using only subjective data.  However, this is not necessarily a problem.  Subjective information provided by well-qualified SMEs may provide quality results faster than using empirical data collected by a time-intensive and expensive experiment.  The key to the CBA is not whether the data is empirical or subjective, but that it comes from a quality source.  For example, SMEs who possess adequate credentials, competencies, experience, and/or skill sets are considered quality sources for subjective data.

[bookmark: _Toc233601260]b.  Analytic Venues.  Select the analytic venue that will facilitate collection of quality data that will underpin the CBA while simultaneously meeting the constraints and limitations of the study.  Venues include seminar, workshop, wargame, and experiment.  Some venues are more resource (money, people, time) intensive than others.  Check with JAMSD and S&AD for advice on venues and assessment tools.  Refer to appendix F for detailed information.

[bookmark: _Toc233601261]2-5.  The CBA Evaluation Tool.  The CBA evaluation tool is incorporated into the CBA process to ensure that the ICDT, ICDT Chair, ARCIC, and Army Staff share the same expectations with regard to the level of CBA completeness.  Empirical evidence demonstrates that reviewers expect varying levels of detail and that can result in both excessive or insufficient coverage and subsequent disapprovals.

1. [bookmark: _Toc233601262]Definition.  The evaluation provides a uniform set of expectations that helps reviewers understand the “approval criteria” to be applied.  They provide standards guidance (in the form of checklists) that facilitates the communication of expectations between the reviewing authority and the ICDT.

1. [bookmark: _Toc233601263]Benefits.  The evaluation tool guides the ICDT and approving authority’s activities throughout the CBA.  By setting forth the expectations and parameters for acceptable documentation, the ICDT is both managing expectations and surfacing potential conflicts or issues.  Shared expectations result in quicker staffing and a reduced number of rejected reports.  The checklist also requires reviewers to provide specific feedback for corrective action so that the issues are resolved as quickly as possible.

1. [bookmark: _Toc233601264]How the CBA Evaluation Tool Works.  Annex I for appendices B, C, and D contain the evaluation requirements for the FAA, FNA, and FSA.  The approving authority should determine whether the supplied documentation passes or fails the requirement and indicate the result in each Pass/Fail column.  For each disapproved requirement, the reviewer must provide one or more required corrective actions.  The approving authority will use the checklist to specify and document required corrective actions.  Any item that requires corrective action must be corrected prior to proceeding with the CBA.  Remember this is only a tool.

[bookmark: _Toc135030502][bookmark: _Toc233601265]2-6.  Knowledge Opportunities.  Knowledge opportunities are about utilizing pre-existing knowledge.  Knowledge, which affects the T/C/Ss of the FAA and follow-on FNA and FSA, should be thoroughly documented by the ICDT within the CBA analyses.  Within the Army, other services, DOD, and other Government agencies, a vast amount of knowledge is available in the form of analysis, studies, experiments, lessons learned, after action reports, other completed and approved CBAs, etc.  Some of this knowledge may apply to your CBA effort.  If it does, capture this information and do not repeat it.  Permission is not required to take advantage of knowledge opportunities, just be sure to include a reference to this knowledge in your final report and cite why it suits a particular CBA step.

1. [bookmark: _Toc233601266]Definition.  Knowledge opportunities are essentially knowledge-driven entry points that bypass steps in the CBA process.  If the ICDT can demonstrate it has sufficient knowledge to enter the process at a more advanced stage, it provides a means to skip as far ahead in the CBA process as can be documented.

1. [bookmark: _Toc233601267]Benefits.  Knowledge opportunities accelerate or skip steps in the formal process under defined conditions.  Conditions for use of knowledge opportunities can include the ability to reuse information from previously completed CBAs, or team knowledge of other references.  The use of knowledge opportunities can result in big savings in terms of time and resources so your ICD team can focus their time and energy on areas of new discovery.

1. [bookmark: _Toc233601268]How Knowledge Opportunities Work.  The CBA process is defined in sufficient detail to permit the systematic identification of future force needs based on RCs.  In order to use these knowledge opportunities, the team performing the CBA must have sufficient knowledge to complete the CBA documentation required for the process step(s) that they wish to bypass.  The knowledge opportunities in annex II of appendices B, C and D represent possible opportunities.  They certainly do not represent all possible opportunities.  ICDTs should use these templates as a guide and supplement as necessary for their individual CBAs.  See appendix M for a list of useful websites and appendix O for a list of select points of contact.

[bookmark: _Toc233601269]2-7.  Other options.  While this guide focuses on CBAs, there are recognized substitutes for a CBA.  We won’t address them here, but if you have a need for an extremely quick turn analysis or some other factor indicates the CBA process is not the best way to address your problem, see enclosure A in the JCIDS Manual:  https://www.intelink.gov/wiki/JCIDS, for DOD recognized substitutes.

2-8.  Summary.  This completes the overview of the CBA process.  As mentioned in the forward, conducting a CBA is not rocket science.  However, it does take thoughtful planning and the cooperation of many people.  The following appendices are designed to help you work your way through the process without having to re-invent the wheel.  These guidelines have been gleaned from many past CBA experiences.  They are sequentially organized to provide you explanations and helpful hints for each phase of the CBA.  We hope this helps your CBA go smoothly.
[bookmark: _Toc233601270]Appendix A:  CBA Preparation.
[bookmark: _Toc233601271]
A-1.  Introduction.  The CBA process begins once the Dir, ARCIC approves an ICDT charter and identifies an ICDT Chair to conduct the CBA.  We recommend that the person who is tasked to lead the ICDT should take the following steps.
[bookmark: _Toc233601272]
A-2.  Formulate the problem.  Problem formulation is an iterative process that evolves over the course of a CBA (study) to develop a shared understanding among the team members, CBA sponsor and decisionmaker of critical aspects and context of the problem under study.[footnoteRef:7]   This process helps to scope the project so that it is manageable and will not spiral away from the objective.  The sponsor should provide the ICDT with initial guidance for the CBA, such as the operational environment, unit size, unit echelon, timeframe, type of operation, etc.  The ICDT Chair should work with the sponsor to clarify the guidance and to get additional guidance where necessary.  During the problem formulation process, the team—working with the CBA sponsor and/or decisionmaker—will also decompose the problem into the CBA objective, issues, and essential elements of analysis (EEA).  During this phase, the ICDT will also identify an initial set of constraints, limitations, and assumptions.  The team may use a dendritic[footnoteRef:8] to help visualize this decomposition.  Figure A-1 provides a sample dendritic for a generic CBA down to the EEA level. [7:  Problem Formulation, PowerPoint Presentation, FA49 Qualification Course, slide 3.  ]  [8:  A dendritic is a hierarchical relationship linking a study objective, study issues, essential elements of analysis (EEA) and measures of merit (MOM).  TRAC’s Definitions for Analysts, pg. 13.] 




CBA OBJECTIVE
To identify DOTMLPF solution approaches that  
 
provide the joint warfighter with capabilities 
needed to accomplish assigned missions.

ISSUE “A”
What capabilities must a 
warfighter possess in
order to accomplish
assigned missions?

ISSUE “B”
Which of the required 
capabilities does the 
warfighter lack?

ISSUE “C”
What DOTMLPF  solution
approaches may DOD 
implement in order to mitigate 
the gaps?




EEA A1
What missions are the 
warfighter expected to perform 
and under what conditions?

EEA A2
What capabilities must a 
warfighter possess in order to 
accomplish these missions?

EEA A3
Accomplishment of what 
specific tasks enable the 
required capabilities?






EEA B1
What resources does the 
warfighter currently possess -or
will possess- in the future to
perform the identified tasks?

EEA B2
Which of the tasks can the 
warfighter not perform to 
standard under the given 
conditions with the current 
resources?  These are gaps.


EEA A4
What are the standards to 
which the tasks must be 
performed?




EEA C1
What non-materiel
(DOTmLPF) solution 
approaches mitigate the 
identified gaps?

EEA C2
What materiel solution 
approaches mitigate the 
identified gaps?


EEA C3
How do the identified 
solution approaches mitigate 
the gaps?
 
 
 




EEA B3
Which of the identified shortfalls 
(i.e., gaps) expose the warfighter 
to the most risk?

EEA C4
What resources does the 
may be removed in order to
help pay for the new  
possess that are either not
necessary or provide
redundant  capability, which
warfighter currently
approaches? 

[bookmark: _Toc235252009]Figure A‑1.  Sample Dendritic to the EEA level for a generic CBA.
a. [bookmark: _Toc233601273]Analytic integrity.  When formulating the problem, be careful to identify any conflicts of interest and strive to conduct an unbiased assessment.  Remember that the CBA should be conducted to enable leaders to make informed decisions and not to justify someone’s pre-conceived solution.  Communicate any concerns with the study sponsor and decisionmaker.

b. [bookmark: _Toc233601274]Identify the true nature of the problem.  Sometimes, the study sponsor knows that he or she has a problem that must be addressed, but doesn’t know exactly what the problem is.  The study sponsor may initially give a vague problem statement or tasking that the team must scrutinize to determine its true nature.  Sometimes the study team must first identify the problem, then, identify the real problem.  The study effort may be wasted if the study team focuses its energy on answering the wrong question.  An iterative nature of the problem formulation helps the team work with the study sponsor to identify the right problem.

c. [bookmark: _Toc233601275]CBA (study) objective.  The first item the study team must identify is the study objective—also called the problem statement.  The objective is the desired outcome of the study and is often “tied to achieving results on the study issues, but may also be tied to achieving some new analytic standard, e.g., model development.”[footnoteRef:9]  The study objective must be clear, concise, overarching, and decomposable.[footnoteRef:10]  The study objective may be expressed as a proposition or a hypothesis or written with a simple “to” statement. [9:  TRAC’s Definitions for Analysts, pg. 26.]  [10:  Haynayik, Robert. Problem Formulation, PowerPoint Presentation, FA49 Qualification Course, January 2007, slide 5.  ] 


d. [bookmark: _Toc233601276]CBA (study) issues.  Study issues make up the set of questions that a study sponsor tasks the study director to investigate.  Seeking answers to these questions—combined with the study’s established scope—focuses investigative efforts.”[footnoteRef:11]  The issues should be related to the study objective and be expressed as questions.  Collectively, all of the study issues should fully cover the problem.[footnoteRef:12]  The ARCIC Campaign Plan (ArCP) Learning Demands and Learning Objectives should serve as sources for study issues.  The ArCP Learning Demands are a list of current, prioritized questions that the TRADOC Commander wants investigated.  The ArCP Learning demands are located on the AESIS located at https://cac.arcicportal.army.mil/ext/aesis/aesis/default.aspx. [11:  TRAC’s Definitions for Analysts, pg. 33.]  [12:  Problem Formulation, slide 5.  ] 


e. [bookmark: _Toc233601277]Essential Elements of Analysis (EEA).  EEAs are “specific questions that the study team must answer to fully address the study issues.”[footnoteRef:13]  These are expressed as questions and support the study issues.  Decompose the study issues and ArCP Learning Demands into EEAs. [13:  TRAC’s Definitions for Analysts, pg. 15.] 


EEA Example.   
What battle command and network tasks cannot be accomplished under the identified conditions to the specified standard?

!


f. [bookmark: _Toc233601278]Constraints, limitations, and assumptions (CLA).  CLA form the framework for how the study will be conducted and provide the context in which the study results should be interpreted.  The CLA also helps the study team scope the problem and may help justify the methods that the team uses to conduct the study.  For example, a study team may choose to use PMJ as their source of data rather than using output from a computer simulation.  Maybe the reason the study team would choose to use PMJ is because the study sponsor places a constraint on the study that forces them to do so.  Or, maybe the sponsor doesn’t constrain the team to use PMJ, but rather doesn’t provide the team adequate time to properly execute a simulation.  This limitation may restrict the team to use the best data for the time permitted, which results in only using PMJ.  Listing the constraints or limitations that lead the team to choose a course of action helps the team defend the analysis.  See TRAC’s Constraints, Limitations and Assumptions Guide, for a more complete discussion of CLA.

Constraints, Limitations and Assumptions.   
Constraints, limitations, and assumptions are vital to a successful study.  They:
· Bound (scope) a study effort by identifying what must (or must not) and can (or cannot) be accomplished.
· Frame the study space and set the stage for the study team’s methodology development.
· Serve as a “contract” between the study sponsor and the study team.
· Provide a basis for the sponsor to reconcile the study results with how the study was done.
Constraints – Has the study team identified the sponsor’s guidance that sets bounds that limit full investigation of the study issue?  
Example.  Complete the Battle Command (BC) CBA no later than September 2009.
Limitations – Have all of the elements limiting the study team’s ability to investigate issues within the sponsor’s bounds been annotated?
Example.  The tank survivability data will not be available in time to use for the study. 
Assumptions – Have all study-specific statements that are taken as true in the absence of fact been identified?
Example.  Target nomination from ground-based units to aircraft will be completed using VHF-FM radio.


1) [bookmark: _Toc233601279]CLA management.  The study team must develop a set of CLA and should frequently revisit and update this list throughout the study process.  It is a good idea to create two lists of CLA: one list is limited to containing only key CLA that have major impacts upon the study and should be routinely briefed to the sponsor and decisionmaker, and another expanded list that contains all of the CLA.  The study team should gain the study sponsor’s concurrence regarding the initial CLA list and inform the study sponsor anytime key CLA are changed.

2) [bookmark: _Toc233601280]Constraints.  A constraint is “a restriction imposed by the study sponsor that limits the study team’s options in conducting the study.”[footnoteRef:14] [14:  Constraints, Limitations, and Assumptions (CLA) Guide, May 2005, TRADOC Analysis Center. Pg. 8.] 


3) Limitations.  A limitation is “an inability of the study team to fully meet the study objectives or fully investigate the study issues.”[footnoteRef:15] [15:  Ibid.] 


4) Assumptions.  An assumption is “a statement related to the study that is taken as true in the absence of facts, often to accommodate a limitation.”[footnoteRef:16] [16:  Ibid.  ] 


[bookmark: _Toc233601281]A-3.  Assign staff to support the ICDT membership.  Once the CBA has been scoped to a manageable level, assign staff members who have appropriate credentials, competencies, skill sets, and experience to support the ICDT.  Try to select staff members who have some experience with the objective and the study issues.

[bookmark: _Toc233601282]A-4.  Register with AESIS.  Once the CBA has been scoped, log in to register the new CBA effort with AESIS.  This will provide TRADOC with visibility of the project.  Contact ARCIC S&AD at (757) 788-5015/5829 for help with registering the CBA.

[bookmark: _Toc233601283]A-5.  Identify key participants and build the ICDT core membership.  Key participants include the CBA sponsor, decisionmakers, stakeholders and SMEs.

a. [bookmark: _Toc233601284]Capabilities Development Integration Directorate (CDID) Director (sponsor).  The sponsor is the person who will use the results of the CBA to make a decision.  This person provides resources and dictates the constraints that the CBA team must work within.  Resources include money, time, equipment, personnel, and information.  The team must work closely with the sponsor to identify the constraints and to ensure they both understand the nature of the problem and agree upon the final products.  The sponsor is the person the ICDT chair should turn to when requesting resources and seeking guidance.

b. [bookmark: _Toc233601285]Decisionmakers (DM).  These are the people who will use the results of the CBA to make a decision.  Decisionmakers include the ICDT chair, CDID Director, ARCIC Functional Directors, and Dir, ARCIC.  The ICDT must tailor CBA products to communicate the findings of the CBA phases to the decisionmakers in a manner that facilitates the decision maker’s individual decisionmaking needs.

c. [bookmark: _Toc233601286]Stakeholders.  Stakeholders are those persons or organizations that are directly or indirectly affected by the results of the CBA.[footnoteRef:17]  Often, stakeholders have a vested interest in the outcome of the decision or decisions that the CBA supports.  They desire that the decisions resulting from the CBA meet their needs and support their interests.  The CBA team leaders should attempt to keep stakeholders involved throughout the study process.  By identifying and addressing stakeholder concerns during the CBA, the team will eliminate those issues early or be prepared to handle them at the conclusion of the CBA.  Stakeholders may become very critical of CBA results, especially if the results are not favorable to their interests.  If this is the case, some stakeholders may attack the data sources, procedures, techniques and assumptions that the CBA team used.  Therefore, the team must be prepared to defend every piece of the CBA if necessary. [17:  Study Leadership, PowerPoint Presentation, Functional Area (FA) 49 Qualification Course, January 2007, slide 3.] 


Selecting SMEs.   
A majority of the data used to inform the CBAs typically comes from subjective SME opinion.  In order to ensure that the CBA products are quality, ensure that the input is from quality sources.  Therefore, be very discriminating when selecting people to participate in your study effort.  SMEs should have relevant: 
· Credentials.
· Competencies.
· Skill sets.
· Experience.
Have potential SMEs fill out a demographic survey that elicits their qualifications to provide well-seasoned and experienced opinions.  Allow only well-qualified SMEs to participate.


d. [bookmark: _Toc233601287]Subject matter experts (SME).  A SME is a “person who has extensive training, knowledge, or experience in a particular area.”[footnoteRef:18]  SMEs can help the ICDT create and validate the models used during the CBA and/or provide the CBA team with data and information.  When quantitative, empirical data is difficult or impossible to obtain, the team may use PMJ solicited from SMEs to support the effort.  SMEs are often identified during the literature search. [18:  The TRADOC Analysis Center’s (TRAC) Definitions for Analysts, May 2005, pg. 34.] 


[bookmark: _Toc233601288]A-6.  Conduct a literature search.  The next step to prepare for a CBA is to conduct a thorough literature search.  The purpose of the literature search is to find previous work relevant to the current CBA and to identify appropriate Joint and Army doctrine and concepts.  Appendix M of this document provides websites of various databases and analytic organizations that CBA team may use to conduct an initial search.

a. [bookmark: _Toc233601289]Search for previous work.  When possible, the CBA team shouldn’t try to “reinvent the wheel.”  Look for any work already done regarding the study subject by searching AESIS and online libraries, or request research assistance from a trained librarian.

1) AESIS contains an “activity list” section that provides details regarding past and present study activities.  Check this section to find other studies that may apply to the CBA effort.  Also check the “repository” section of AESIS to find any documents that may contain information useful to the CBA.  AESIS also provides links to other databases and repositories that may contain relevant information and reports.

2) Search online libraries such as the Combined Arms Research Library (CARL) or the Federal Research Division of the Library of Congress.  Online libraries provide access to many resources like the Defense Technical Information Center’s (DTIC) Scientific and Technical Information Network (STINET) and Jane’s database.  School libraries, such as the Naval Postgraduate School (NPS) and Air Force Institute of Technology (AFIT) also provide access to student theses that are often a wealth of information.

3) Request research assistance from libraries.  Visit or call the nearest library and ask a librarian to help search for information.  They are trained to find information in databases and may be able to locate references that the CBA team may have otherwise overlooked.  For example, the CARL has librarians who can help search both non-classified and classified databases.  The Federal Research Division of the Library of Congress provides customized research and analytical services to support DOD.  Refer to appendix M for additional research resources.

4) Search the various lessons learned websites such as the Center for Army Lessons Learned (CALL), the Air War College Lessons Learned, Joint Center for Lessons Learned, and the Marine Corps Center for Lessons Learned (MCCLL).  Appendix M contains web addresses for these sites as well as others.

b. Search for Joint and Army doctrine and concepts.  Army doctrine can be found in field manuals located at www.usapa.army.mil.  Joint doctrine is found at the Joint Electronic Library at http://www.dtic.mil/doctrine/ and at the JDEIS at https://jdeis.js.mil/jdeis/index.jsp.  Contact the ARCIC Concept Development & Experimentation (CD&E) Directorate to see if the Army has any concepts that pertain to your CBA.  In many cases, they will direct the CBA team to the joint concepts.  These can be found at the J7 Joint Experimentation, Transformation, and Concepts Division (JETCD) at http://www.dtic.mil/futurejointwarfare/.  Appendices M and O provide links to the websites and contact info of various Army and joint organizations.

[bookmark: _Toc233601290]A-7.  Develop an analytic methodology.  An analytic methodology provides the steps that a CBA team will follow to provide answers to the CBA’s issues.[footnoteRef:19]  It should tie together the objectives, issues, and EEAs with the analytic venues, tools, and techniques the team will use to conduct the CBA.  To properly develop a methodology, the CBA team needs to identify the data requirements, analytic venues, tools, and techniques it will use to make up the methodology.  These elements include: [19:  Methodology Slide Development. PowerPoint Presentation, 27 September 2005, TRADOC Analysis Center.] 


a. [bookmark: _Toc233601291]Identify the data requirements.  After identifying the initial measures of merit (MOM) during the problem formulation, the CBA team must determine exactly what data is needed to support the measures and then it must decide how to collect the data.  The team should carefully consider the type of data (qualitative or quantitative) and scales of measurement (nominal, ordinal, interval, or ratio) for the data.  Then it must collect the data via the most rigorous and defensible methods possible, given the limitations and constraints of the study.  The type and nature of data that the CBA team collects may impact the precision of its findings.  Therefore, impacts of the type and nature of data used in the study should be included along with the list of limitations.  Refer to Appendix E for details regarding the types of data and scales of measurement.

b. [bookmark: _Toc233601292]Select analytic venues.  Concurrent with determining the types of data that must be collected to support the CBA, the CBA team must select the appropriate venue to collect the data.  An analytic venue is the place, or setting, in which the data collection and analysis takes place.[footnoteRef:20]  In some cases, the constraints and/or limitations may make several of the potential venues unfeasible.  The study team must select a venue that both meets the limitations and constraints of the CBA and allows the team to collect the best data possible.  The types of analytic venues listed in TRAC’s Analytic Venues for Learning include: seminars, workshops, wargames, and warfighting experiments.  Refer to appendix F for more details regarding analytic venues. [20:  Adapted from the definition for the word “venue,” as defined by the American Heritage Dictionary.  ] 


c. [bookmark: _Toc233601293]Select tools and techniques.  In conjunction with identifying the data requirements and selecting the venue, the CBA team must consider the tools and techniques that it will use.

1) [bookmark: _Toc233601294]Analytic tools.  Analytic tools are items the team uses to collect and analyze data.  These include items such as combat computer models, survey questionnaires, and computer software.  Combat computer models like Advanced Warfighting Simulation (AWARS), COMBAT XXI, JANUS, and other combat models, create quantitative, empirical data for the study team to analyze.  Survey questionnaires allow team to collect subjective data that is either quantitative or qualitative in nature.  Computer software such as statistical packages or spreadsheets help the CBA team analyze the collected data.  Time may be a limiting factor when the team is selecting the appropriate analytic tool.  It can take months to collect quantitative, empirical data from a combat model, whereas it may only take a few days to collect subjective data via questionnaires.  CBA team members should speak with their software support experts to research the various software tools that are available to them.  For example, TRAC at Fort Leavenworth, KS (TRAC-FLVN’s) Model Management Directorate (MMD) Software Support Division maintains general algebraic modeling system (GAMS) optimization software, Arena simulation software, and other analytic software programs.  Appendices F, G and H provide discussions regarding analytic tools that may be used with the various phases of a CBA.
2) [bookmark: _Toc233601295]Collaborative tools.  Collaborative tools help the CBA team communicate with, and collect data from participants.  These tools include e-mail distribution lists; teleconferences; video-teleconferences; knowledge centers, groups, and team sites in Army Knowledge Online (AKO); and TRAC Event Support System (TRAC-ESS).  Contact the local Directorate of Information Management (DOIM) for assistance with teleconferences and video-teleconferences.  For help with AKO sites, navigate to the AKO training site from the AKO homepage by selecting “Quick Links,” “AKO Tips and Training,” then “AKO Training” (see figure A-3).  For help with TRAC-ESS, see the help files on the website at https://trac-ess.leavenworth.army.mil/ or call (913) 684-9183 (DSN 552).

[image: ]
[bookmark: _Toc235252010]Figure A‑2.  AKO Training page.

3) [bookmark: _Toc233601296]Analytic techniques.  Analytic techniques are the manner in which the CBA team collects and analyzes the data to produce a result.  The team must choose the appropriate techniques for the purposes of their CBA, and must use analytic techniques that are appropriate for the type of data collected.  Appendices I and J provide a summary of analytic techniques.  If you do not have a background in operations research, statistical analysis or another analytical field, we recommend you ensure someone with analytical training and experience is designated to be a member of your team.

d. [bookmark: _Toc233601297]Communicate the methodology.  Once your team has determined the data requirements and selected the venues, tools, and techniques to use with the CBA, you should create and communicate the methodology of how you are going to execute your plan.  This is typically done via a MS PowerPoint graphic.  See figure A-3 below for an example methodology slide.  The goal is to produce an understandable visual representation of how your team plans to tie together the CBA objectives, issues and EEAs with the analytic venues, tools, techniques, and scenarios.  Using a military metaphor, this graphic provides your “operations overlay” of your analytical mission with information on inputs, outputs, and what parts of the process will answer which study issues.

[image: ]
[bookmark: _Toc235252011]Figure A-3.  Sample methodology slide for a CBA.

[bookmark: _Toc233601298]A-8.  Document the effort.  Once the CBA team has formulated the problem, conducted an initial literature search, and developed the methodology, it must document the CBA strategy with an analysis plan and a CBA plan.  Once the plans are developed, they should be approved by the ICDT Chair and then the approved document should be submitted to the AESIS repository.

a. [bookmark: _Toc233601299]CBA study plan.  A study plan is an “outline of the technical and administrative procedures the CBA will follow to achieve the objectives of the directive.”[footnoteRef:21]  It is a more concise version of the analysis plan and is typically used to communicate the general design of the CBA to the sponsor.  Once approved, the study plan serves as a contract between the sponsor and the CBA team so that both parties know exactly what to expect during the CBA.  Any changes to the analysis plan should be agreed to by both the sponsor and the CBA lead. [21:  TRAC’s Definitions for Analysts, pg. 33.] 

b. [bookmark: _Toc233601300]Analysis plan.  An analysis plan is a “plan that describes the context and conduct of an analytic effort”[footnoteRef:22] and serves to specify and clarify the work the CBA team will conduct for the sponsor.  This plan is used to communicate the specifics of the CBA with the rest of the team and provides a much greater level of detail than the study plan.  Components of the analysis plan include the CBA objectives, study issues, EEAs, MOMs, and CLAs. [22:  Ibid, pg. 7.] 


c. [bookmark: _Toc233601301]Data collection management plan (DCMP).  A DCMP is a “plan that addresses what data will be obtained from the analytic event, how it will be obtained, and what controls will be placed on the data in terms of its release to parties not associated with the CBA sponsor.”[footnoteRef:23]  It ensures that data is properly collected and used from beginning to end of the CBA.  Specifically, the DCMP describes the data elements that will compose each MOM described in the analysis plan and it will identify the sources and methods to be used to collect each data element.  For example, each data element may have: a definition, a measure (e.g., time in seconds, distance in feet, etc.), a measurement scale (e.g., nominal, ordinal, interval, or ratio), a description of the statistics (e.g., mean, median, mode, etc.), and a description of the data source (e.g., recorded from SME input, provided as AWARS output, etc.).  The DCMP may be a stand-alone document or included as an appendix to the analysis plan.  Note that TRAC-ESS provides a tool to help the CBA team prepare a DCMP and to research other DCMPs. [23:  Ibid, pg. 12.] 


[bookmark: _Toc233601302]A-9.  CBA scheduling.  Once the preliminary details of the CBA are established and the study plan is approved and the sponsor has set the start and end dates, schedule the events for the entire CBA execution.

[bookmark: _Toc233601303]A-10.  CBA preparation summary.  Prior to beginning any CBA, the team must lay the groundwork.  This includes identifying the objective, identifying key participants, conducting a literature search, searching for additional SMEs and stakeholders, developing an analytic methodology, and documenting the effort with an analysis plan.  These steps create a foundation, which provides both quality and defensibility to the CBA effort.
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[bookmark: _Toc233601304]Annex I.  Standards and Approval Criteria.

Use the table below to help determine whether the CBA preparation meets the standards.

[bookmark: _Toc233601305]Table A-1.  Standards and Approval Criteria.
	Item
	Requirement
	Pass/Fail
	Required Corrective Actions

	
	Is CBA conduct approved by the Director, ARCIC or other appropriate authority?
	
	

	
	Is there an ICDT charter delineating the purpose, intent, and deliverables for the CBA?
	
	

	
	Has the ICDT identified ArCP learning demands and learning objectives that this CBA supports?
	
	

	
	Are constraints, limitations, and assumptions identified?
	
	

	
	Is the CBA registered with AESIS?
	
	

	
	Do the staff members assigned to the ICDT possess appropriate credentials, competencies, skill sets, and experience?
	
	

	
	Have key participants been identified?
	
	

	
	Has the ICDT identified the core ICDT membership from the key participants identified above?
	
	

	
	Do the SMEs selected to participate in the CBA possess appropriate credentials, competencies, skill sets, and experience?
	
	

	
	Has an extensive literature search been conducted that includes other CBAs, studies, lessons learned, joint and Army doctrine, and concepts, and information from the other Armed Services?
	
	

	
	Has an analytic methodology been developed that considers data requirements, analytic venues, and tools and techniques for collecting the data?
	
	

	
	Has the sponsor established start and completion dates for the CBA?
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Annex II.  CBA Preparation Activity Model.

A-II-1.  CBA Preparation Activity Model.  This annex provides the activity model and knowledge opportunities for the steps in the CBA preparation.  The table A-2 below provides:

a. [bookmark: _Toc233601306]Activity.  The activity correlates to the steps provided in Figure A-1, which are described in detail in appendix A.

b. [bookmark: _Toc233601307]Input.  Sources to include in a literature search when performing the steps.  This provides a list of typical sources, but is not all inclusive.

c. [bookmark: _Toc233601308]Output.  The output required by the particular step of the CBA process.

d. [bookmark: _Toc233601309]Description.  A general description of the particular step of the CBA process.

e. [bookmark: _Toc233601310]Guidance.  Guidance specific to this step of the CBA process.

f. Knowledge opportunities.  Each activity must be satisfied, either by conducting the actual activity or fully satisfying the knowledge requirement.  Go through the matrix in order from top to bottom as each activity above the other must be satisfied

Table A-2.  CBA Preparation Activity Model
	Activity
	Input
	Output
	Description
	Guidance
	Knowledge Opportunity

	Step 1. Prepare for CBA.
	Approved Joint Integrating Concept (JIC), Army Functional Concept (AFC) or CCP

ICDT Charter
	Prepare timelines, develop budget, identify resources, plan logistics (mtg rooms, etc.).
	
	An FAA is derived from an approved concept that describes:

1. How the force will operate, 
1. The timeframe and environment in which it must operate, 
1. Its required capabilities (in terms of missions and effects defining physical and operational characteristics)
	No

	Step 1.1. Approval to conduct CBA.
	ICDT Charter 
	Director ARCIC approval to proceed with the CBA. 
	Based upon advice from one of the two functional directors, The Dir, ARCIC directs the ICDT Chair to conduct the CBA.
	An email or VOCO from the appropriate ARCIC functional director (as the Dir, ARCIC representative) to begin the CBA.
	No

	Step 1.2. Build ICDT core membership.
	SMEs from supporting proponents with sufficient knowledge to contribute to the ICDT.
	Minimum members identified and assigned to ICDT.
	The ICDT Chair forms an integrated team from multiple disciplines to conduct an assessment to determine capability requirements (T/C/S); for the FAA.
	Early and timely involvement of appropriate agencies and expertise to resolve issue can offset limited resources.
	No

	Step 1.3. Assign ARCIC and external staff to support the ICDT membership.
	Identify ARCIC and external staff supporting the ICDT membership and appropriate representatives from Joint and Other services.
	ICDT establishment
	The ICDT must include representatives from:

1. ICDT Deputy Chair
1. Concept/CCP writing Team
1. Supporting TRADOC & non-TRADOC proponents specified in the ICDT charter
1. Appropriate Functional Division from ARCIC Accelerated Capabilities Development Directorate (ACDD) or Capabilities Development and Assessment Directorate (CDAD)
1. AIMD, TRADOC ARCIC
1. Other Services
1. Appropriate FCB Working Group
1. Army & Joint staff 
	This list is not all inclusive.  In addition, consider the functional and technical expertise that may be required to cover all tasks in scope.
	No

	Step 1.4. Gather Information
	Requests for access to documentation needed to start research 
	Understanding of data needs to complete FAA analysis
	Performing research and analysis of pertinent information to successfully support FAA.  Perform literature search.
	Perform literature search.
Documents may include:

•  Universal Joint Task List (UJTL) (CJCSM 3500.04C)
•  AUTL (FM 7-15)
•  Applicable Concepts
•  Wargaming Results
•  Studies & Experimentation Results (incl. the AESIS database)

Existing or mature Architecture (ARCIC AIMD)

Lessons Learned
related studies and assessments (from Combined Arms Center - Center for Army Lessons Learned (CAC CALL))

Some information can be located on the TRADOC home page, including:

· Concept/CCP
1. Joint Operating Concepts (JOCs)
1. Joint Enabling Concepts (JECs)
1. JICs 
1. Army Operating Concepts (AOCs)
1. AFCs
	No

	Step 1.5. CBA scheduling
	Understanding of ICDT members schedules on calendar for “kick off” meeting.
	Published schedule
	Successful “kick off” meeting will streamline the process by outlining ground rules, establishing roles & responsibilities, scheduling meeting times, establishing formats, protocol, etc…
	Assign standard meeting time(s) and location(s) if possible for In Process Reviews (IPR)
Assign a team lead to lead and coordinate scheduling
Consider static call-in data for teleconference, VTC’s, etc.
	No
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[bookmark: _Toc233601311]Appendix B:  The Functional Area Analysis (FAA) Process.

[bookmark: lastspot]B-1.  FAA Process.  The FAA is the first step of the CBA.  The input to the FAA is an approved Joint Integrating Concept (JIC), Joint Enabling Concept (JEC), Army Functional Concept (AFC), CCP, or CONOPS.  These documents describe how the force will operate, the timeframe and environment in which it must operate, its required capabilities (in terms of missions and effects), and its defining physical and operational characteristics.  The FAA’s output is a description of the mission and the military problem being assessed, and a list of RCs and associated tasks to meet the mission objectives.  Use the CNA prioritized RCs list to inform the FAA process.  Use the results of your FAA to inform your subsequent CNA assessments.

[bookmark: _Toc233601312]B-2.  FAA Process Overview.

1. It’s about capabilities.  As its name implies, a capability based assessment is about capabilities.  Since a capability is the ability to generate an effect under specific conditions and to certain standards, the FAA connects capabilities to the defense strategy.  The CBA supports the military objectives in a published concept, a CCP (when sufficient detail is lacking in a concept), or a formal CONOPS.  The FAA identifies:

1) The functional area or military problem to be assessed,
2) The concepts/CONOPS to be examined, 
3) The timeframe in which the problem is being assessed,
4) The relevant effects to be generated,
5) The scope of the assessment.

1. Capabilities must be defined.  Capabilities identified in the FAA also scope the assessment.  The capabilities must be defined (with associated T/C/S) using the common lexicon established in the Joint Capability Areas (JCAs) and extended to capture the T/C/S found in the UJTL and/or AUTL.  The FAA also identifies the joint interdependencies between Army and other Service capabilities.

1. Operational context.  The military problem considered by the CBA must have operational context that is relevant to the problems and needs of the defense strategy.  As a result, the FAA should use operational and contingency plans for current force assessments, the Defense Planning Scenarios (DPS) suite of products for future force assessments, or standard scenarios derived from an approved DPS source (contact ARCIC Joint and Army Concepts Directorate (JACD) Scenario Branch for additional information).  The TRADOC Scenario Gist Book can be found at https://www.us.army.mil/suite/folder/6870663.  [Note:  Included in the DPS suite of acceptable resources are the multi-service force deployment products, steady state security posture vignettes, and related products.]

1. Use scenarios.  The scenarios, vignettes, or excursions must explore the full spectrum of operational situations relevant to the defense strategy associated with the military problem being studied.  Capstone documents such as the National Security Strategy or Capstone Concept for Joint Operations, and the Army capstone concept provide several frameworks for describing the breadth of the strategy environment, and should be used to select an appropriate scenario or set of scenarios.  While it is important to scope the assessment to make it manageable, it is equally important that the assessment explore all appropriate operational situations as required.  Also, the JCIDS Manual states that more than one scenario should be used for analysis to prevent selecting solutions that work for only a specific set of conditions.  Either choose several scenarios, or select two to three vignettes within a scenario.

1. Use references.  The military objectives of these scenarios provide a source for developing the list of capabilities to be examined.  These capabilities, coupled with the scenarios, should be further refined using Army and joint concepts in the context of the UJTL (Chairman of the Joint Chiefs of Staff Manual (CJCSM) 3500.04E) and/or the AUTL (Field Manual (FM) 7-15) frameworks.  Also, reference the new Core Minimum Essential Task List (CMETL) managed by the CAC and the Joint Capability Area Management System (http://jcams.readonly.penbaymedia.com/manage_jcas.cfm) for information on JCAs mapped to the UJTLs.

1. Describe needed capability.  At this point in the assessment, the emphasis should be on describing the capability required to meet the military objectives.  The task representation must be able to account for the proposed concept, CCP, or CONOPS, so some flexibility is required.  The JCAs are currently the preferred method the DOD uses for reviewing and managing capabilities; for the associated tasks, several frameworks, such as the UJTL and AUTL, are readily available.

FAA Final Output.   
The final output of the FAA identifies:
Capabilities – defined by the tasks and standards and should be linked to a JCA and a Joint Army Concept.
Tasks – defined by the CONOPS and mission.
Conditions – provided by the scenario and described in UJTL enclosure C. 
Standards – consists of a standard and a criterion. A standard consists of one or more measures for a task and a criterion for each measure. Refer to UJTL appendix B. 

!


1. Derive conditions.  The FAA conditions are derived from the Concept, CCP, or CONOPS, and tasks are derived from capabilities needed to achieve the military objectives of those scenarios.  Conditions are also derived from the scenario (weather, terrain, enemy, etc.).  The final output of the FAA is a list of T/C/Ss, described by a set of metrics (or attributes) to be used in the FNA.
1. Identify attributes.  Along with standards, the FAA should use attributes derived from the Concept, CCP, or CONOPS and the applicable scenario to develop criteria for required mission performance.  In most cases, these criteria will not be simple pass-fail criteria, but will represent a continuum of values.  The ICDT should develop these values using strategic guidance so that the Army Requirements Oversight Council (AROC), the JROC, and other bodies have sufficient reference information to evaluate risks.

1. Coordinate results.  We recommend that the ICDT chair coordinate FAA results with the ARCIC CDAD prior to validation.  Once the results are validated, they are forwarded to the TRADOC Deputy Chief of Staff (DCS), G-2 for preparation of an Initial Threat Warning Assessment (ITWA) and a Defense Intelligence Agency -validated assessment of the projected operational environment and adversarial capabilities.  The ITWA constitutes the baseline threat assessment for all JCIDS threat documentation and analysis.


             
 	What is a Required Capability (RC)?
The Anatomy of a Capability Statement.  Each capability statement has four basic parts: the organization [who]; main idea [what]; the environment, parameters, or conditions within which the capability must operate [where/when]; and, the reason the capability is needed or the problem it is intended to solve [why].
Capability statement example:  The future Modular Force [who] requires the capability to conduct operational maneuver from strategic distances [what] in the context of a joint operational environment [where/when] in order to provide prompt and sustained force protection, deter conflict, preclude early enemy success, and provide austere access in support of stability operations [why]. 
Organization [who]: The future modular force. Describe the organization or entity that requires the capability.  If the capability applies to the entire future modular force, then the statement should say so.  Whenever possible, however, the capability statement should cite a more specific organization or entity by echelon and/or type such as:
·   Future Modular Force, division and below.
·   Future sustainment forces.
·   Future intelligence staffs, division and above.
·   Future combat aviation forces.
Main idea [what]:  requires the capability to conduct operational maneuver from strategic distances.  State the specific area of focus or main idea.  Describe what the future Modular Force, or some element of that force, should be able to do.
Environment, parameters, or conditions [where/when]:  in the context of a joint operational environment.  Describe the environment, parameters, or conditions within which the capability must operate.  Some other examples:
·   A joint, interagency, and multinational environment.
·   Urban areas.
·   An austere environment.
·   During major combat operations.
·   During stability operations.
Reason [why]:  in order to provide prompt and sustained force projection, deter conflict, preclude early enemy success, and provide austere access in support of stability operations.  Describe the purpose of the capability or the larger problem it is intended to help solve.  The reason section of the capability statement usually begins with the phrase “in order to.”  Some examples:
· In order to reduce friendly and unintended casualties.
· In order to provide distributed sustainment.
· In order to update the common operational picture .   

!

[bookmark: _Toc233601313]B-3.  FAA Inputs and Outputs.

1. FAA inputs.  FAA inputs are an approved JIC, JEC, AFC, AOC, completed CCP, or other authoritative source that describes how the force will operate, the timeframe and environment in which it must operate, its RCs (in terms of missions and effects), the UJTLs and AUTLs, and the concept’s defining physical and operational characteristics.

1. FAA Outputs.  FAA outputs are the T/C/Ss mapped to each RC against which current and programmed solutions will be evaluated in the FNA that we will discuss in appendix C.

[bookmark: _Toc233601314]B-4.  FAA Knowledge Opportunities.  When using the knowledge opportunities matrix in Annex II of this appendix, each activity must be satisfied, either by conducting the actual activity or fully satisfying the knowledge requirement.  Go through the matrix in order from top to bottom as each activity above the other must be satisfied.

[bookmark: _Toc233601315]B-5.  Task, Conditions, and Standards – Guidance for Development.  The ICDT must consider the nature of Army concepts, CCPs or CONOPS and their RCs.  If the scope of the CBA is operational or strategic, then RCs at those levels are appropriate for task identification.  Conversely, if the concept and its RCs are at the tactical level, the ICDT must produce a comprehensive list of tactical tasks.  PMJ, experience, and common sense ultimately dictate the number and level of tasks that the ICDT maps to each RC and subsequently develops conditions and standards.

1. [bookmark: _Toc233601316]Sources for task generation.  The UJTL, AUTL, and other Services’ or agencies task lists (as applicable) can be used to assist in task determination.  However, T/C/Ss are not derived solely from the UJTL and AUTL.  The tasks associated with combat operations will remain fairly stable.  It is imperative that the ICDT exercise PMJ when developing enabling tasks that support the RC.  Other sources of T/C/S can include:

1) Joint and Army doctrine; training manuals; 
2) Training and evaluation outlines (T&EO); 
3) Soldier’s Manual of Common Tasks; 
4) Subject matter expertise; 
5) Lessons learned from current operations; 
6) Concepts and CONOPS;
7) CADIE.

1. Strategic, operational and tactical tasks.  The UJTL contains strategic and operational tasks and a limited number of Army tactical tasks that support other Services.  The AUTL contains a comprehensive list of Army tactical tasks.  Both documents employ a structure of numerically indented tasks that become more detailed at each level of indenture - the X., or node 0 level denotes the highest level tasks, followed by X.X, or node 1, then X.X.X, or node 2, etc.  In all cases, the ICDT should only decompose the tasks to the highest level that supports the RC being analyzed.
1. Determining the appropriate level of task detail.  Using the UJTL and AUTL as a starting point, the ICDT decomposes each identified RC into its enabling tasks.  The level of decomposition should be sufficient to assess the RC in the FNA, and nothing more.  Simply put, one does not need to decompose the RC into all possible T/C/Ss as listed in the UJTL/AUTL.  The ICDT must focus on the relevant tasks of the capabilities they are trying to address.

1. Task guidance.

1. The selection of strategic tasks should begin with the UJTL.  Node 0 tasks applicable to each strategic RC should be selected first.  Then, determine if the node zero tasks contain sufficient detail to assess each task.  If detail is insufficient, the ICDT should drill down to the node 1 level and determine if that level contains enough detail.  If the applicable tasks at the node 1 level are not sufficient, then continue to the node 2 level tasks, but do not continue below the node 2 level without prior approval of the ICDT Deputy Chair.  It is not necessary to include all nodal tasks only those that are deemed applicable.  In cases where there is disagreement or questions on including a subtask, consider the following:

1. Request clarification of RC from the concept writer regarding:  timeframe, concept intent, scope, etc.
1. If subsequent clarification does not resolve the issue, then conduct a time-limited debate session.
1. If the issue is not resolved after time expires, table the issue until all other tasks are selected.
1. Determine if the agreed upon task list supports the RC without the tabled tasks.
0. If so, do not include the tabled tasks.  If not, include as many of the tabled tasks as needed to reach consensus.

1. Defining a New Task.  Existing structures such as UJTLs and AUTLs were built to reflect DOD and Army organizations as they currently exist.  A new task is required when existing task sources, such as the UJTL and AUTL, cannot adequately decompose an RC to the degree necessary to conduct an FNA.  Additional guidelines regarding new tasks:

1. New tasks are not expected to be created for strategic capabilities.
1. New tasks will rarely be created for operational capabilities.
2. New tasks for tactical capabilities will be added, with reservation, only to fill a gap in the current UJTL/AUTL.

1. The conditions applicable to a newly defined task will generally be the same as the conditions defined for other tasks already determined to be applicable to the RC.  If a new condition must be defined for a new task, the ICDT should use the vignettes in the concept’s solution description to determine the weather, terrain, threat, etc. for the new task.  Once the new task and conditions are established, the required standard (measure and criteria) for the task will follow from reviewing the available RCs, the scenarios, objectives, and task structures.  If the standard under current conditions is known, a determination must be made as to whether that standard will apply to the new concept.  If not, the standard must be modified to support the concept.

1. Document the conditions.  In this step, the ICDT documents the conditions applicable to each task.  The conditions are those included in the concept or scenarios developed by the team to support the concept.  It is imperative that the ICDT use the vignettes in the CCPs or the concept’s solution description to determine the weather, terrain, threat, etc. for each task.  Furthermore, there can also be tactical conditions such as range to target, combat status, etc.

1. Standards.

1. A standard is a level of performance for a task and consists of both a measure (e.g., time or accuracy) and criterion (e.g., less than 2 hours or 85% probability of a hit).  Some guidelines for developing standards:

2. Begin development by selecting general standard categories that are relevant to the assessment (e.g., timeliness, lethality, etc.).
2. Ensure that the standards are operationally relevant, measurable, and achievable.
2. Start with general standards and work towards more detail for specific standards.
2. Utilize published standards such as Master Training Plan (MTP) or training and evaluation outline (T&EO) documents whenever possible.  PMJ may be appropriate based upon current ops or tasks that have limited approved doctrine.  If war gaming of vignettes is conducted, then PMJ can be applied to determine specific standards.
2. Select metrics with the appropriate degree of specificity:  UJTL and AUTL measures may be too broad for analysis while the T&EO and Soldiers Manual of Common Tasks standards are often too precise.  In other words, standards should meet operational requirements, but not be overly restrictive.

1. Developing future force standards.  To identify future force standards for a task, the RCs should be reviewed to discern the required level of performance in terms of applicable measure(s) (e.g., hours to develop an operation order, ratio of enemy targets destroyed to friendly losses, etc.) and criteria (e.g., less than 2 hours to complete and 10:1 enemy to friendly losses, etc.).  This only needs to be done in sufficient detail to facilitate subsequent analysis – it is not necessary to exhaustively document all possible levels of performance for the selected tasks.  It is important to note here that although the source documents for task generation may describe standards for the tasks they contain, these are current force standards and the ICDT must review the concept to determine appropriate future standards.
[image: ]
[bookmark: _Toc235252677]Figure B-1.  Illustrative FAA Output.
[bookmark: _Toc233601317]
B-6.  Steps for conducting an FAA.  Prior to beginning the FAA steps listed below, complete the pre-CBA activities identified in Appendix A to include appropriate research using AESIS.

Step 1. Determine and document required capabilities
Step 2. Determine, develop and document enabling tasks supporting required
capabilities
Step 3. Determine and document conditions for each task
Step 4. Determine, evaluate and document standards for each task
FAA Process Steps

Step 5.
 ICDT Chair
 approval
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[bookmark: _Toc235252678]Figure B-2.  The Steps of the FAA.
1. [bookmark: _Toc233601318]Step 1.  Determine and document required capabilities.  A capability is “the ability to achieve a desired effect under specified standards and conditions through combinations of means and ways to perform a set of tasks.”[footnoteRef:24]  You will need to identify the capabilities that are needed to execute the missions described in your study’s operational scenarios. [24:  CJCSM 3500.04E, pg. GL-5.] 


1) Definition.  A good place to begin research is in the JOpsC family of documents, Army concept documents, and the JCAs.  These documents will help the you and your team maintain a pedigree from the identified capabilities to doctrine and the National Defense Strategy.  When possible, “use warfighting tasks as the basis for defining capability requirements.”

2) During the CBA, maintain a pedigree for all of the capabilities you identify in order to link them to the JCAs.  JCAs are “collections of like DOD capabilities functionally grouped to support capability analysis, strategy development, investment decision making, capability portfolio management, and capabilities-based force development and operational planning.”[footnoteRef:25]  The JCAs provide a common language to discuss and describe capabilities across many related DOD activities and processes and help divide the DOD capabilities into manageable capability categories.  The JCA database is located on the JDEIS website at https://jdeis.js.mil/jdeis/jca/jcaIntro.jsp.  Note that the Joint Staff J-7 has mapped the UJTLs to the JCAs that they support.  For more information contact either the JS J-7 at (703) 693-2436, or the TRADOC Analysis Center (TRAC) at (913) 684-9178. [25:  http://www.dtic.mil/futurejointwarfare/cap_areas.htm, (27 March 2009).] 


3) Step 1.1.  Identify the relevant required capabilities.  Review the operational environment for the timeframe under investigation.

· The mission or military problem considered by the CBA must have operational context that is both relevant to the problem and the needs of the defense strategy.”[footnoteRef:26]  Operational context may be provided by formally tasked operation plans (OPLANS) and concept plans (CONPLANS) for near-term assessments or various Joint and Army concept documents or approved scenarios for future timeframes.  The capabilities must be grounded in the concepts provided by one or more of the following documents. [26:  JCIDS Manual, pg. A-3.] 


· [bookmark: _Toc233601319]Operational Documents.
· [bookmark: _Toc233601320]OPLANS.
· [bookmark: _Toc233601321]CONPLANS.
· [bookmark: _Toc233601322]CONOPS.  Note “that there is no strict format for a CONOPS, but it should describe the following areas at a minimum:
· [bookmark: _Toc233601323]problem being addressed;
· [bookmark: _Toc233601324]mission;
· [bookmark: _Toc233601325]commander’s intent;
· [bookmark: _Toc233601326]operational overview;
· [bookmark: _Toc233601327]objectives to be achieved; and
· [bookmark: _Toc233601328]roles and responsibilities of tasked organizations.”[footnoteRef:27] [27:  JCIDS Manual, pgs. A-3-A-4.] 


· [bookmark: _Toc233601329]Joint Operations Concepts (JOpsC).  This family of documents is located on the JETCD website at http://www.dtic.mil/futurejointwarfare/.  Refer to the link titled, “Concept Exsums” for a detailed description of each of these documents and their relationships to one another.

1. [bookmark: _Toc233601330]Capstone Concept for Joint Operations (CCJO).
1. [bookmark: _Toc233601331]JOC.
1. [bookmark: _Toc233601332]JIC.
1. [bookmark: _Toc233601333]JEC.
1. [bookmark: _Toc233601334]Joint Functional Concepts (JFC).  Note that JFCs are recommended for deletion from the JOpsC family of documents.

· Army Concept Documents.  These documents are located on the TRADOC publications website at http://www.tradoc.army.mil/tpubs/pamndx.htm.  Refer to TRADOC Pamphlet 525-66, Force Operating Capabilities, for a complete description of each of these documents and their relationships to one another.  The family of Army concept documents include:

1. Army Capstone Concepts (ACC).
1. AOC.
1. AFC.
1. Force Operating Capabilities (FOC).
1. CCP.

· [bookmark: _Toc233601335]Scenarios.  A scenario describes the missions the unit under evaluation will perform and the environment in which it will operate and is used to establish the conditions for use with the CBA.  Before selecting scenarios, refer to TR 71-4, Standard Scenarios for Capability Developments, and the TRADOC Scenario Gist Book.  Section 3-3 of TR 71-4 includes a discussion regarding scenario selection for a study and also describes the certification/approval of study vignettes.  The TRADOC Scenario Gist Book (published annually by TRAC) lists all approved scenarios and scenarios that are currently under development as well as provides a helpful starting point for scenario selection.  Appropriate sources for scenarios include:

1. Joint and Army concept documents.  Capstone documents such as the National Security Strategy, CCJO, and the ACC provide several frameworks for describing the breadth of the strategy environment, and should be used to select an appropriate scenario or set of scenarios.  Most Joint and Army concept documents (e.g., JIC, JEC, CCP, etc.) provide a scenario and vignettes.  It is good practice to use a scenario and vignettes provided in these documents.
1. Defense Planning Scenarios (DPS).  DPS are published by the Office of the Secretary of Defense (OSD).  These scenarios are maintained on the SIPRnet at https://jds.pae.osd.smil.mil.  Included in the DPS suite of resources are the multi-service force deployment (MSFD) products, steady state security posture vignettes, and other related products.

1. TRADOC-approved scenarios.  These scenarios are managed by the TRADOC ARCIC Joint and Army Concepts Directorate (JACD) Scenario Branch and the TRAC Scenario and Wargame Directorate (SWGD) (913-684-9322).  These scenarios are described in the TRADOC Scenario Gist Book, which is located at https://www.us.army.mil/suite/folder/6870663.

             
                Scenarios.
The JCIDS Manual states that more than one scenario should be used for analysis to prevent selecting solutions that work for only a specific set of conditions. While it is important to scope the assessment to make it manageable, it is equally important that the assessment explore all appropriate operational situations as required.  Either choose multiple scenarios, or select two to three vignettes within a scenario to meet this intent.  The selected scenarios and vignettes should be based on:
·   A Joint or Army concept document.
·   Defense Planning Scenario.
·   TRADOC approved scenario.
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b.  Step 2.  Determine, develop, and document enabling tasks supporting required capabilities.  The product of this step is a manageable set of tasks mapped to each RC.  A task is “an action or activity (derived from an analysis of the mission and concept of operations) assigned to an individual or organization to provide a capability.”[footnoteRef:28] [28:  CJCSM 3500.04E, pg. GL-6.] 




Step 1. Extract and document required capabilities
Step 2. Determine, develop and document enabling tasks supporting RCs
Step 3. Determine and document conditions for each task
Step 4. Determine, evaluate and document standards for each task
FAA Process Steps

Step 5.
 ICDT Chair
 approval

Step 2.1. Select applicable strategic tasks to support RCs
Step 2.2. Select applicable operational tasks to support RCs
Step 2.3. Select applicable tactical tasks to support RCs
Step 2.4. Determine if there are new enabling tasks
Step 2.5.  Define new task(s)
FAA Step 2. Determine, develop and document enabling tasks supporting RCs.
Step 2.6.  Determine the appropriate level of task detail
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Figure B-3.  FAA Step 2.

1) Tasks that support the mission and military problem must be identified or created.  Once identified, list the tasks that must be performed (by the echelon of concern) to achieve the desired effects.  Ensure that you gain concurrence on the list of tasks from SMEs who are familiar with the relevant concepts, concept objectives, and warfighting.

2) Suggested sources of task options.  The Joint and Army communities both provide sources for tasks that your ICDT team may use to inform your development of a task list for their specific CBA, but it is not unusual to find that you must create a new task to meet your needs.  Check the following sources for tasks; however, do not be constrained to using only these tasks if they do not fit the need for the CBA.  If your team takes existing tasks from any of these sources, it is important to record the tasks’ pedigree.

· [bookmark: _Toc226175235]Universal Joint Task List (UJTL) and Army Universal Task List (AUTL).  Joint tasks are published in the UJTL and Army tasks are published in the AUTL.  Note that each of the sister services also have their own list of tasks.  The UJTL are published in CJCSM 3500.04E, Universal Joint Task Manual and a searchable database version of the UJTL is located on the UJTL Portal on the JDEIS website (refer to appendix M).  The AUTL are published in FM 7-15.   Note that at the time of the writing of this document, there is an effort by TRAC-FLVN, CAC, Collective Training Directorate (CTD), and the JS J7 to map the JCAs, UJTL, and AUTL in relational databases.  Refer to appendix O for contact information.

· Combined Database of Record (CDBR).  In addition to the UJTL and AUTL, consider searching for tasks in the CDBR, which is owned by the CAC CTD at Fort Leavenworth and is accessed via the Digital Training Management System (DTMS).  The CDBR contains the AUTL, the CMETL, Combined Arms Training Strategies (CATS), Collective Tasks, Individual Tasks, and Box Tasks for the Army.  Box tasks are tasks that operators of specific computer systems (e.g., Advanced Field Artillery Tactical Data System, maneuver control system, All Source Analysis System, etc.) are required to perform.  The CDBR also maintains the relationship of the tasks in the database to one another.  Note that the purpose of the CDBR is to help units train for their assigned missions under current doctrine and were not originally intended to support CBA-type work.  Even so, the information contained in this database may help to inform the creation of tasks for a CBA and provide a pedigree that grounds the tasks in current, approved Army doctrine.  Contact the TRADOC Analysis Center at (913) 684-9178 for assistance with the CDBR.

· Core Mission Essential Task List (CMETL).  The CMETL is a list of mission essential tasks derived from a unit’s capabilities that are based on the unit’s Table of Organization and Equipment (TOE) mission and current doctrine.  CMETLs approved by the CMETL Review Board and are comprised of the Core Capabilities Mission Essential Tasks (CCMETs) that the organization was designed to perform and the General Mission Essential Tasks that are applicable to all organizations, regardless of unit type.  CMETLs provide the Army with a uniform means for organizations to report and Army leaders to assess unit readiness, IAW unit status reporting requirements, to conduct world-wide, full spectrum operations.  CMETLs provide relevant, manageable lists of tasks to focus brigade and higher–echelon training early in ARFORGEN. 

· Directed Mission Essential Task List (DMETL).  The DMETL are similar to the CMETL with the exception that the CCMETs are replaced by Mission Essential Tasks that are directed by the commander.  For example, there are instances in past operations where a field artillery unit served in an infantry or logistics role.  The artillery unit was not designed to serve in these roles, but it executed them as ordered.  In this case, the artillery specific CCMETs are replaced by tasks directed by the commander for the specific situation.

· Combined Arms Training Strategies (CATS).  CATS describe how the Army will train the force to standard.  They consist of unit training strategies and identify, quantify, and justify the training resources required to execute training.  CATS identify who (unit), what (job or task), how (media, method), when, and where (site) to train and sustain critical task performance proficiency.  CATS link the unit tasks to collective and individual tasks.

· When no sources.  Many studies investigate future operations or completely new concepts; therefore, the tasks listed in the sources mentioned in the previous paragraph may not be appropriate for the CBA.  Only create new tasks after you have completed an exhaustive search and not found any existing task that meets the RC.  If your ICDT team finds it must create entirely new tasks, use PMJ to identify the additional tasks (if required) needed to achieve the desired effects in the future environment.  Then ensure you document your actions and logic clearly.

3) [bookmark: _Toc226175232]Army Doctrine and Concepts.  Review the applicable Army Doctrine and Concepts.

4) [bookmark: _Toc226175233]Joint Concepts.  Some of the documents in the JOpsC family of documents such as the JEC and the JIC describe capabilities that enable JOCs and contain lists of supporting T/C/Ss.  A JEC describes capabilities that enable a single JOC while a JIC describes capabilities that cut across multiple JOCs.  For more information, refer to the JETCD and JDEIS websites (links are found in appendix M).  Useful documents, which are still available (although new versions are no longer being written), include JFC and Joint Capability Documents (JCD).  JFCs are found on the JETCD website.  There is no central repository for JCDs, so the ICDT should contact ARCIC CD&E and the J7 JECTD as well as ask SMEs if they have knowledge of pertinent JCDs.

5) Integrate tasks in reverse.  If completely new tasks are created for the CBA, it is a good practice to determine where they fit with the existing tasks.  For example, the AUTL provides a hierarchy of tasks, where the higher level tasks are very broad and generic and the lower level tasks are much more specific.  Your ICDT may find that a high level AUTL task provides a general category in which a new task may clearly fall, but the AUTL tasks within the lower levels of the hierarchy do not describe the exact task required for the CBA.

6) Link tasks to JCAs.  Ultimately, every task used during a CBA should be linked to the JCAs that they support.  Your team should make note of the location where the new task will fit with these documents.  This will help you tie the results of the study to approved concepts and doctrine if necessary.  And, should the new concept be approved, this will facilitate the inclusion of the new tasks into the appropriate concept or doctrine if deemed appropriate at a later time.

             
                Tasks.
A task is an action or activity assigned to an individual or organization to provide a capability.  It describes “what” is to be performed in the capability statement.  An enabling task is a task that supports other warfighting tasks.  A supported task is a task that is assisted by a task from another capability.  Each task should meet the following guidelines to be acceptable:
·   Tasks should enable the capability that they support.
·   Tasks should maintain a pedigree to the UJTLs and AUTLs.
· A set of tasks that enable a capability should be comprehensive and mutually exclusive from one another.
·   Tasks should be based in doctrine or approved concepts.
· Tasks and their definitions should avoid specifying the means (i.e., how the task is performed or the system that is used).
·   A task definition should not include conditions or standards.
· Tasks should be arranged in a hierarchical structure that shows their relationship to one another (i.e., enabling tasks to supported tasks).
Note that many of the source documents for tasks do not follow these guidelines.  It is the responsibility of the team conducting the CBA to re-write the tasks in the appropriate format.
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[bookmark: _Toc233601336]c.  Step 3.  Determine and document the conditions for each task.  A condition is a “variable of the operational environment that affects task performance.”[footnoteRef:29]  “Conditions are derived from scenarios.”[footnoteRef:30] [29:  Chairman of the Joint Chiefs of Staff Manual (CJCSM) 3500.04E (25 August 2008), Universal Joint Task Manual, GL-4.]  [30:  JCIDS Manual, pg. A-4.] 


· Create a list of conditions based upon the scenario or scenarios selected for the study that will apply to all capabilities and tasks in the CBA.  Enclosure C, “Joint Conditions” of CJCSM 3500.04E contains a complete list of all the conditions identified for the Department of Defense.  This document may be accessed via the UJTL Portal at https://jdeis.js.mil/jdeis/ujtl_demo/ujtlIntro.jsp.

· Use the list of conditions to help develop a series of vignettes to highlight desired conditions within the scenarios.  For example, a vignette may highlight urban operations.  The list of conditions and vignettes will set the context for the standards development and assessment of the gaps.  Record the conditions for the scenarios or vignettes selected for the CBA in a table similar to the one in table B-1.


Table B‑1.  Example Table of Conditions.
	UJTL Conditions
	Vignette A
	Vignette B
	Vignette C

	C 1.1 Land
	Undeveloped (natural state)
	Undeveloped (natural state)
	Highly Developed (urban)

	C 1.1.1 Terrain
	Mountainous
	Mountainous
	Desert

	C 1.3.2.1 Light
	Sunny Day
	Moonlit
	Sunny Day



· Note:  we have listed conditions as the third step in the FAA, but in real life, conditions may be identified either before or after developing capabilities and tasks.  The description of this step is placed here because condition identification naturally flows from scenario and vignette selection.

[bookmark: _Toc233601339]d.  Step 4.  Determine, evaluate, and document standards.  Standards must be developed after the conditions for the study have been identified.  This is because the standard for a task may change under various conditions.  Therefore, standards must be developed in light of the scenarios, vignettes, and conditions established for the study.  Refer to CJCSI 3500.04E, page B-B-1 for a detailed description of standards and standards development.
[bookmark: _Toc226175240][bookmark: _Toc215463967]
1) Standards defined.  “A standard provides a way of expressing the acceptable proficiency that a joint organization or force must perform under a specified set of conditions.  A standard consists of one or more measures for a task and a criterion for each measure.”[footnoteRef:31]  Note that under various conditions, a single task may possess multiple standards that consist of the same measure but different criterion.  A simple example is most tasks take longer to complete in mission-oriented protective posture (MOPP) IV than MOPP I. [31:  CJCSM 3500.04E (UJTL), pg. B-B-1.] 


· Measure.  A measure provides the basis for describing varying levels of performance (e.g., time, distance, temperature, etc.) and establishes a scale (e.g., months, miles, degrees Fahrenheit, etc.) that may be used for comparison.

· [bookmark: _Toc226175241][bookmark: _Toc215463968]Criterion.  A criterion defines the acceptable level of performance and is often expressed as a minimum acceptable level.

· Sources of standards.  It is a good practice to use standards published in other documents as a starting point for developing standards specific to the study.  The JCIDS Manual states that, “when available, the sponsor should use the SWarF identified metrics associated with the JCAs.”  These are published in appendix A to enclosure A, “Joint Capability Area Attributes,”[footnoteRef:32] of the JCIDS Manual.  Additionally, the JIC, JEC and old JCD documents provide a list of standards for their tasks.  The UJTL and AUTL also provide measures that may be used when identifying standards, but do not provide the criterion.  This is due to the fact that they may vary from scenario to scenario or vignette to vignette. [32:  JCIDS Manual, pg. A-4.] 

· Identifying standards.  First, refine the measures for the standards of each task, and then establish the criterions as they apply to the task under various conditions or vignettes.  In most cases, the criterion will not change from vignette to vignette.  However, when they do, record the variation for future use in a table, similar to the one in table B-2, when identifying capability gaps and solutions.  During these phases, your ICDT may want to examine each of the different criterions for a standard or may save effort by choosing to use the most stringent of the criterions.  In either case, it is important to recognize how different vignettes or conditions can affect standards.

             
                Developing Standards.
A standard provides a way of expressing the acceptable proficiency that a joint organization or force must perform under a specified set of conditions.  A standard consists of one or more measures for a task and a criterion for each measure.:
· Standards should be operationally relevant and reflect how a task contributes to mission success.
·   Standards should include a measure, measurement scale, and criterion.
· When applicable, use SWarF metrics associated with the JCSs from the JS J-8 JCIDS Manual or attributes from applicable concept documents.
· Develop standards that are easily understood and measurable by the group of people who will be assessing them.
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Table B‑2.  Example Table of Capabilities, Tasks, Conditions, and Standards.
	Required Capability (RC)
	Task
	Conditions[footnoteRef:33] [33:  Note that the conditions listed in this table should be only those that cause a criterion (i.e., standard) to change.  In cases where the criterions are the same for all of the vignettes, this column may remain blank because it is understood that all of the conditions listed in the vignette apply to each task.] 

	Standard: Measure
	Standard:  Measurement Scale
	Standard:  Criterion for Vignette A
	Standard:  Criterion for Vignette B
	Standard:  Criterion for Vignette C

	RC 1:…..
	Task 1:
	Night, winter
	Time to accomplish task.
	Time in seconds, less is better.
	Less than 90 seconds.
	Less than 90 seconds.
	Less than 60 seconds.

	RC:1……
	Task 2:
	BCOM
	Amount of time that leaders have knowledge of their location.
	Likert-type scale: 
1. None of the time.
1. Some of the time.
1. Half of the time.
1. Most of the time.
1. All of the time.
	All of the time.
	Most of the time.
	Most of the time.


· Selection of measurement scales.  When identifying standards, it is good practice to also provide a measurement scale along with it.  In most cases, these criteria will not be simple pass-fail criteria, but should represent a continuum of values.  The ICDT should develop these values using the strategic guidance so that the AROC, the JROC, and other bodies have sufficient reference information to evaluate risks.  When selecting measurement scales, try to use scales that can be adequately measured by the instruments that you are using to perform the measurement.  With CBAs, the measuring instrument is typically people (SMEs).  People are typically good at binning items into broad categories rather than identifying precise values (e.g., exactly 3.5 seconds).  One type of measurement scale that facilitates binning items into broad categories is the Likert-type scale.  These scales are commonly used in surveys and typically use a five-point scale.  An example of a Likert-type scale is provided in table A-2.  The five-point scale is often used because it provides the respondent the choice of a minimum, a maximum, and middle values as well as two values that fall between each the extremes.  This allows them to express strong sentiment—using the maximum or minimum values—or to express weaker preference using the intermediate values.

· Conditions revisited.  Note that all of the conditions in the scenarios or vignettes apply to each of the tasks.  However, some conditions have a greater impact on some tasks than others.  If any criterion for any task differs from vignette to vignette, determine which of the conditions that changed from vignette to vignette caused the criterion to change.  These are conditions that impact the performance of the task.  Record these conditions next to the task in the capabilities, task, conditions, and standards table (refer to table B-2).

[bookmark: _Toc233601340]e.  Step 5.  Prepare FAA Final Report and obtain ICDT Chair approval.  The final step of the FAA is to gain the approval of the ICDT Chair.  At this point, your team should have completed the FAA process and be prepared to submit its report.  While we list this as the last step in the FAA, you have been building the final report throughout the process.  You should be just polishing up your final product at this point.  Use the templates in table B-3 (below) to assist your team in drafting the FAA Approval and FAA Final Report.

Table B-3.  FAA Report Formats.
	FAA
	FAA Approval Memorandum
	


	FAA
	FAA Final Report
	




1) Record concurrence or non-concurrence of SMEs.  Once each of the outputs has been completed, the ICDT should have the SMEs—as well as any key stakeholders—review the results and record their concurrence or non-concurrence.  Any non-concurrence issues should be promptly addressed.  If the issue cannot be resolved, then include the issue in the final FAA report to the ICDT Chair.

2) Coordinate with ARCIC.  Submit the FAA results to the ARCIC Gatekeeper for administrative processing.  The responsible ARCIC functional division and the S&AD will review the results to ensure the FAA represents Army capability requirements and meets analytic requirements.  ARCIC will provide further instruction if necessary.

3) Approve the FAA.  At this point, the FAA results should have passed the scrutiny of the SMEs and S&AD.  Present the findings to the ICDT Chair for approval.

[bookmark: _Toc233601341][bookmark: _Toc135030575][bookmark: _Ref133053652]B-7.  FAA Process Conclusion.  The FAA results in the identification of capabilities, T/C/Ss that are nested with the JCAs, relevant Joint and Army concept documents, and approved scenarios.  Tables B-1 and B-2 provide examples of a list of conditions and a list of capabilities, tasks, and standards.  These products are used to inform the next phase of the Army CBA process—the FNA.
Appendix B (FAA Process) to the TRADOC CBA Guide
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Annex I.  Standards and Approval Criteria.

B-I-1.  Standards and Approval Criteria.  Use the table below to help determine whether the FAA meets the standards.

[bookmark: _Toc233601342]Table B-4.  Standards and Approval Criteria.
	Item
	Requirement
	Pass/Fail
	Required Corrective Actions

	1
	Is the FAA grounded in approved Army or Joint concept documents?
	
	

	2
	Do the tasks identified support the required capabilities identified in concept documents?
	
	

	3
	Does the task structure support a concise depiction of the Army objective and doctrinal approaches?
	
	

	4
	Does the FAA task list contain evidence that adequate research has been compiled from the UJTL, AUTL, War gaming results, experimentation results, Lessons Learned and other applicable references?
	
	

	5
	Are the identified tasks flexible enough to accommodate different approaches envisioned in the concept documents?
	
	

	6
	Does each task identify the conditions that the future force will face while performing the task?
	
	

	7
	Are the standards identified specific enough to be measurable and achievable yet not too specific to limit various approaches?
	
	

	8
	Are the tasks, conditions and standards developed to the appropriate level required for analysis in the FNA?
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Annex II.  FAA Activity Models and Knowledge Opportunities.

B-II-1.  FAA Activity Model and Knowledge Opportunities.  This annex provides the activity model and knowledge opportunities for the steps in the FAA.

Table B-5.  FAA Knowledge Opportunities.
	Activity
	Input
	Output
	Description
	Guidance
	Knowledge Opportunity

	Step 1. Determine and document required capabilities
	Documented concept, CONOPS  and/or CCP
	List of required capabilities documented in the FAA-FNA Worksheet
	The FAA must be conducted as a collaborative effort with input from the FCBs, Joint and other services and agencies as members of the ICDT.
	During this first documentation step in the FAA, the team extracts the required capabilities from the concept/CCP or CONOPS and documents them in the FAA-FNA Worksheet.  Performance standards for these RCs will be identified at a later step in the FAA process.
	Yes

As long as the RC is from an approved source and relevant to your FAA, this is a viable knowledge opportunity

	Step 2. Determine, develop and document enabling tasks supporting RCs
	1. UJTL
1. AUTL
1. Applicable Concepts
1. War gaming Results
1. Experimentation Results
1. Lessons Learned 
1. Existing or mature architecture
	Sufficiently detailed level of strategic or operational or tactical tasks entered into FAA-FNA Worksheet 
	The ICDT must consider the nature of joint/Army concept or CCP, and the RCs.  If the concept is an operational or strategic document with RCs at the strategic or operational level, then it may be appropriate to limit task identification to the strategic or operational level.  Conversely, if the concept/CCP and its RCs are at the tactical level, the ICDT must determine with a commensurate level of detail an applicable list of tactical tasks.  Obviously, professional military judgment, experience, and common sense ultimately dictates the number and level of tasks that the ICDT maps to each RC and subsequently develops conditions and standards for each task.
	The tasks are derived primarily from the UJTL and AUTL projected into future CONOPS.  Conditions and standards should be derived from Professional Military Judgment (PMJ) from the concept and CCP.  Tasks can also be derived from Joint/Army doctrine, training manuals, mission training plans, the Soldier’s Manual of Common Tasks, subject matter expertise, and lessons learned from current operations also assist.
	Yes

If the work has already been completed and published in authoritative sources, the tasks can be extracted if they apply to this FAA.  The UJTL or AUTL task may be able to be used as worded if it applies.

	Step 2.1. Select applicable strategic tasks to support RCs
	Strategic task listings mapped to RCs
UJTLs
	Finalized essential list of strategic tasks necessary to conduct successful FAA
	Select at the one dot (#.#) level the tasks that are deemed applicable to each RC
	Tasks not deemed applicable will not be considered further at any nodal level
	Yes

If the task published applies to this FAA, then this is a viable opportunity.

	Step 2.2. Select applicable operational tasks to support RCs
	A list of operational tasks from ICDT input documentation including:

1. UJTL
1. AUTL
1. Applicable Concepts
1. War gaming Results
1. Experimentation Results
1. Lessons Learned
1. Existing or mature architecture
	Essential list of operational tasks  applicable to each task documented in the FAA-FNA Worksheet
	Select at the one dot (#.#) level the tasks that are deemed applicable to each RC
	Tasks that have not been deemed applicable will not be considered further at any nodal level
	Yes

If the task published applies to this FAA, then this is a viable opportunity.

	Step 2.3. Select applicable tactical tasks to support RCs
	Tactical tasks from ICDT input documentation including:

1. UJTL
1. AUTL
1. Applicable Concepts
1. War gaming Results
1. Experimentation Results
1. Lessons Learned
1. Existing or mature architecture
	Essential list of tactical tasks  applicable to each task documented in the FAA-FNA Worksheet
	Select at the one dot (#.#) level the tasks that are deemed applicable to each RC
	Tasks that have not been deemed applicable will not be considered further 
	Yes

If the task published applies to this FAA, then this is a viable opportunity.

	Step 2.4. Determine if there are new enabling tasks
	Any additional tasks required for successful mission accomplishment
	Decision to either define new tasks OR that no new tasks are necessary
	Determine if a task is needed that is not present in the UJTL and AUTL.
	For tasks not in the UJTL or AUTL, consult with the concept writer or review the concept to analyze the requirements forming the basis for the new task.
	Yes

New tasks can be obtained from any number of sources as long as they apply to your FAA.

	Step 2.5. Define new task (s)
	Any additional tasks required for successful mission accomplishment
	Essential list of new tasks appended to FAA-FNA Worksheet
	Define any new task(s) applicable to the concept
	Definition of a new task:  An RC that is not covered by the UJTL/AUTL.  Determine if a disparity exists not covered by a task that leads to a moderate, high or extremely high risk gap.  If so document it.

1. New tasks are not expected to be created for strategic capabilities
1. New tasks will rarely be created for operational capabilities
1. New tasks for the tactical capabilities will be added with reservation only to fill a disparity and if they lead to medium or high (high or extremely high) risk gaps
	Yes

New task definitions can be obtained from any number of sources as long as they apply your FAA.

	Step 2.6. Determine the appropriate level of task detail
	A document outlining details for RC to streamline the FAA process
	1. A detailed listing of RCs with real examples to assist requestor with streamlined FAA document

1. Essential list of relevant tasks necessary to conduct successful FAA
	1. Determine if there is sufficient detail in the RCs to assess the required capability in the FNA.

1. Drill down to the next node level for each task and determine if each task is applicable to the RC
	Not all nodal tasks are required to be included.  Only those that are deemed applicable will be included in the FAA task list.  In cases where there is disagreement or questions on including a subtask consider the following:

1. Request clarification of RC from concept writer regarding: Timeframe, Concept intent, Scope, etc.
1. If subsequent clarification does not resolve the issue, then conduct a time limited session for further debate.
1. If the issue has not been resolved after time expires, table the issue until all other tasks have been selected.
1. Determine if the agreed upon task list supports the RC without the tabled tasks.
1. If so, do not include the tabled tasks.  If not, include the tabled tasks into the task list.

NOTE: To determine if the tabled tasks support the RCs, assess whether the table tasks are applicable in the context of all agreed upon items.
	No

	Step 3.  Determine and document conditions for each task
	1. UJTL
1. AUTL
1. Applicable Concepts and scenarios
1. War gaming Results
1. Experimentation Results
1. Lessons Learned
	· List of conditions for each task documented in the FAA-FNA Worksheet
· Use the list of conditions to develop a series of vignettes to highlight desired conditions within the scenarios.
	Document in the FAA-FNA Worksheet the applicable concept conditions for each task 
	For each task that it identifies, the ICDT also describe the conditions that the future force will face to execute that task.  It is imperative that the ICDT use the vignettes in the CCPs or the concept’s solution description to determine the weather, terrain, threat, etc. for each task.  Furthermore, there can also be tactical conditions such as range to target, combat status, etc.
	Yes but…...

The condition may exist somewhere in the conceptual documents supporting the required capability.  Use judgment as you likely cannot just copy/paste conditions.

	Step 4. Determine, evaluate, and document standards for each task
	SME input and an essential list of operational/tactical tasks used to determine metrics for task execution.
	List of standards for each Task/Condition combination documented in the FAA-FNA Worksheet
	1. Begin standards development by selecting general categories that are relevant to the assessment, e.g., timeliness, lethality, etc.

1. Make sure that the selected standards are operationally relevant; don’t be too restrictive, but don’t relax the operational requirement either.

1. Utilize published standards such as MTP or T&EO documents whenever possible.  Use general categories to establish specific standards.  If wargaming vignettes, PMJ can be applied to determine specific standards.

1. Select metrics with the appropriate degree of specificity:  UJTL and AUTL measures may be too broad for analysis while Training and Education Outlines (T&EO) or Soldiers Manual of Common Tasks standards are often too precise.

1. For current tasks, the measures should already exist in the input documentation (UJTL/AUTL).  However, the criteria for task performance under the conditions supporting the RCs may change.
	Developing standards may highlight the need for more conditions. For each task that it identifies, the ICDT must also determine the performance measures (standards) for the task execution.  It is important to note here that although the UJTL describes standards for the tasks it contains, these are current force standards and the ICDT must review the concept/CCP to determine the appropriate standards for task execution as envisioned by the concept/CCP.
	Yes but…..

The standards are the toughest part of the FAA and one must give this careful thought and consideration.  While the task and condition supporting the current force may still be applicable for the force described in the concept, the standard will likely be higher (hopefully) than the current force.  Careful thought should be given to how much higher the standard should be.  Leveraging Joint or other Service analytics is a possible source.

	Step 5.  Prepare FAA Final Report and obtain ICDT Chair Approval
	Final FAA Report
	Approved FAA
	The output of the FAA is the list of capabilities and their associated tasks and attributes.  The tasks, conditions and standards are developed to the level required for analysis in the follow-on FNA.
	Approved FAA
	No
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Appendix C:  The Functional Needs Analysis (FNA) Process.

[bookmark: _Toc229813748][bookmark: _Toc233601350][bookmark: _Toc229813750][bookmark: _Toc233601351][bookmark: _Toc228595028]C-1.  FNA Overview.  The FNA is the second step in the CBA process.  The primary purpose of the FNA is to identify and prioritize gaps that will impede the future force from accomplishing its mission.  Therefore, a prioritized gap list is the final product in the FNA.  The secondary purpose of the FNA is to identify excessive redundancies.  The input to the FNA is the approved list of T/C/Ss from the FAA as they are mapped to the RCs.  At a minimum, the output of the FNA process is a prioritized list of RCs and gaps that are considered to be extremely high or high risk.  These are gaps that jeopardize the success of the force unless solutions are found or developed.  The focus in the FNA process is to identify and prioritize the gaps, not to identify the solutions to those gaps.  When you complete the FNA process, you should be able to explain to the decisionmaker what the gaps are in relationship to the specific scenarios.  You should also be able to explain the impact of the gaps in an operational context.

 Focus on the critical capability gaps. 
Although you must identify all of the gaps you find while executing the scenarios, you want to focus on finding and documenting the critical gaps.  These gaps reflect tasks with unacceptable operational risk if they are not performed to standard.

!


C-2.  Organization of this appendix.  Appendix C consists of a main body that provides a verbal description of the FNA logic, purpose and process.  This is similar to the concept of operations paragraph in an operation order. The main body should help you understand the overall vision of the FNA process (section C-3) and an Execution Guide (section C-5) that provides a detailed step-by-step description of the actions required to conduct an FNA.  Appendix C finishes with two annexes that provide you with a series of checklists to help you execute an FNA.  Annex I to appendix C, provides you a Standards and Approval checklist.  Annex II to appendix C provides an Activity Models and Knowledge Opportunities matrix.  We will discuss these annexes in more detail later.
[bookmark: _Toc233601352]C-3.  The FNA Process.

[image: ]
[bookmark: _Toc235253218]Figure C-1.  FNA Process and Flow.
a. Flow diagram.  Figure C-1 provides a simplified flow diagram of the FNA process.  As we described previously, the FNA process assesses the capabilities of the current and programmed forces to meet the relevant military objectives of the scenarios that were examined in the FAA.  Thus, the initial input to the FNA is the output of the FAA process.  During the FNA, the bulk of your work is going to be identifying and prioritizing capability gaps (Step 2 in the diagram).

b. What is a capability gap?  A capability gap is a recognized inability of the force to accomplish any required task to standard given the conditions presented during the wargaming of a scenario.  The gap can surface in one scenario, or in multiple scenarios.  Whether it surfaces multiple times, or just once, it is still a gap.  Let’s restate this.  If the CBA is using multiple scenarios and a capability gap is identified in only one of the scenarios, it is still declared to be a capability gap.  The term “gap” and ‘capability gap” are used interchangeably throughout this guide.

c. Gaps and scenarios.  Gap identification should be associated with the risk described in each scenario.  It is possible that gaps may have different risk in each vignette.  If this is the case, use the most challenging gap when finalizing the list of gaps.

d. Degrees of risk.  Gaps can impose various degrees of risk to force and the force’s ability to accomplish the mission (operational risk).  Degrees of risk can range from presenting a negligible impact to a catastrophic impact on the force and the mission accomplishment.  We will discuss risk and provide you a method for determining the level of risk later in this appendix.  Determining risk is such an important activity that we have dedicated an entire appendix (Appendix-I) to the subject.

e. FNA secondary purpose.  The FNA has a secondary purpose which is to look for unnecessary redundancies or overlaps in the force’s capability.  Sometimes a redundant capability is desirable; however, if it is not, you want to identify it in your report.  This is critical in a cost constrained environment.  You will need to offer offsets in your JCIDS recommendations.

f. How do you find gaps?  If you have never participated in a CBA, you are probably thinking, “How do I find gaps?”  Fortunately for you, there is already an established “CNA” database to help you get started.  The CNA database contains lists of macro-level capability gaps that have already been identified by various sources throughout the Army.  That said, use the list cautiously because the gap list in the CNA database is not scenario driven.  Still, we recommend that you begin your FNA by checking the CNA database at https://cna.tradoc.army.mil for existing gaps that pertain to your study (you will need to login using your AKO username and then register to gain approved access to the site).

g. Using SMEs.  Next, the ICDT Chair, the team, or you,-depending on how you are organized- should make the effort to find gaps based upon the T/C/Ss that were identified during the FAA.  This effort requires true SMEs either on your team or in support of your team.  These SMEs must understand the capabilities of current forces and equipment and they must be knowledgeable of programmed capabilities for the time frame you are studying.  This step will probably involve homework and some out-of-the-box thinking.  If the SMEs determine that a task in a scenario cannot be accomplished to standard under the given conditions and with the current or programmed capabilities, then they assess that task as a “capability gap.”

Provide your SMEs with the tasks, conditions and standards (T/C/S) and the list of current and programmed equipment and personnel (TOE, MTOE, rapid 
equipping force, RFI, Current Force Database (CFDB), Future Force Database (FFDB)).
–  For each T/C/S combination, have SMEs determine if each can be accomplished with current/programmed solutions.
 –  After the initial SME review, survey a larger audience of SMEs to obtain their assessment of whether or not a gap exists.

!


h. Assess the impact of the risks.  The FNA must assess the impact of each of the capability gaps in terms of the operational risk, the hazard, the probability and the severity.  These assessments must use the standards developed during the FAA.

i. Document what you find.  Obviously the ICDT must document the gaps SME’s discover.  We recommend you document the gaps by using the risk assessment process outlined in FM 5-19, Composite Risk Management.  When the SMEs identify a gap, they should provide a detailed description as to why they assessed the problem they found to be a gap.

Write clear statements explaining the gaps. Include:
–  Identify the Task:  Example. Fight dismounted in conjunction with armored vehicles.
–  Specify the vignette or conditions under which the standard could not be met:  Example. During periods of poor visibility (night, rain, etc).
–  State the standard that was not met:  Example. Fires and movement cannot be coordinated resulting in possible instances of fratricide.
–  Explain the reason the standard for this task could not be met:  For example: “Voice communication between dismounted soldiers and armored vehicle crew-members is poor or non-existent and could result in fratricide when conditions limit other types of communication (for example, hand and arm signals).”

!


j. Risk value recommendation.  This process should be recorded in a table such as the one shown in table C-3.  While you are recording this information, you may choose to concurrently identify the risk assessment hazards and the probability of occurrence of the risk.  Past experience has shown that performing all of these functions at the same time usually saves time and effort.  We recommend that you use the following risk values for prioritization purposes; “extremely high”, “high”, “moderate”, and “low.”  Probability ratings normally include; “unlikely”, “seldom,” “occasionally,” “likely” and “frequently.”  These values standardize the process in accordance with Army doctrine.  We will revisit table C-4 in much more detail when we discuss the steps for conducting a CBA.

k. Scenarios with different standards.  In cases where a single task has multiple standards for different vignettes, the study team has three options for recording the gaps. First, the team may select the more stringent of the standards to identify gaps.  The second option is to evaluate each task multiple times—once for each of the vignettes or the conditions with varying standards.  And third, the study team may choose to evaluate gaps at the task or sub-task levels.  Since there are more sub-tasks than tasks, the evaluation at the sub-task level is much more detailed and is very work intensive.  Your choice of the options should be based upon the resources available to the study team and you should have your choice in options approved by the sponsor.

l. Working with programmed solutions.  In paragraph “a” above, we mentioned “programmed force.”  When you are identifying the capability shortfalls the future force will face, you must look for solutions to those shortfalls that are already in the development process.  For example, let’s assume you are conducting an FNA process and you determine the future force will require a capability to disperse large crowds without having Soldiers in direct contact with the crowd.  You conduct your research and determine the Army currently does not have a fielded capability to do this; however, you learn that a high energy beam projector is under development and it can be used to disperse crowds.  You also learn that this equipment is scheduled to be fielded and available during the years represented in your scenarios.  For the purposes of the FNA, you must assume this item will be available to the force as planned.  Unless you are directed otherwise, you would not identify the crowd dispersal capability as a gap in your FNA results.  In this case, you will want to document that the solution to the gap that your team has found is a “programmed” solution and not a currently available option.

m. Document why the gaps exist.  As you are evaluating the gaps, you must determine a general description of why the gaps exist.  The following five categories are used to categorize the capability gaps.  Using programmed force solutions and doctrinal approaches, you must characterize whether the capability gaps are due to:

1) Proficiency (inability to achieve the relevant effect to the specified standard in particular conditions).
2) Sufficiency (programmed force contains the capability to achieve the effect, but force shortages or other commitments prevent the solutions from being brought to bear).
3) Lack of existing capability.
4) Need for replacement due to aging of existing capability.
5) Policy limitations (inability to use the force as needed due to policy constraints).

n. Prioritizing multiple gaps.  If you identify multiple gaps, -and you probably will- they must be prioritized.  Remember, a prioritized gap list is the final product of the FNA.  Use the CNA to help you with the prioritization process.  The gaps that you identify in your scenario assessments, may -or may not- have been previously identified and prioritized in the CNA.  The gap prioritization you develop should be directly linked to the priorities in the strategic guidance, but your gap prioritization is not required to match the prioritization in the CNA.  If you change the prioritization of the gaps, you must provide a logical explanation of why you reached a different conclusion.  At the completion of the prioritization process, your prioritized gap list may not include all the capability gaps you uncovered, but it must include the ones that pose unacceptable risks.  You need to use your military judgment as to whether or not it is important to bring to the decision maker’s attention those gaps that only pose a negligible or possibly moderate risk to the force.

o. Link gaps to operational context.  At the conclusion of the FNA process you will write a report.  The report must produce a prioritized set of capability gaps that the Army should address, or it must conclude that no pressing gaps exist.  Assuming you find gaps, you must be able to describe the gaps in context of the concept scenarios and the effects the gaps have on the unit accomplishing the relevant military objectives.  Frequently the gaps will not be consistent (or even applicable) across all of the scenarios, so it is essential your report links the gaps to their operational context.

p. Leverage CADIE.  The ICDT architect SME leverages existing data resident in CADIE for the required capabilities to support gap identification and analysis.  The data architecture development initiated in support of gap analysis will form the foundation for architecture products that are required in subsequent JCIDS requirements documentation.

q. Key report basics.  Clarity and brevity are key qualities in your report.  Keep in mind you are trying to provide senior leaders assistance in making decisions.  You are not making the decisions for them.  While the FNA must present its conclusions clearly and concisely, it must also completely document the significant driving factors behind the recommended priorities.  The FNA priorities may be adjusted during the FSA once approaches are proposed, assessed, and priced, so the FNA must document the relevant information and not aggregate important factors into a single priority list.  Again, your ultimate goal is to provide senior leaders the information they need to make informed choices, so a prioritized gap list is the final product in the FNA.

r. Forwarding the report.  When the FNA report is complete, the ICDT forwards the prioritized list of capability gaps, redundancies, and the supporting FAA and FNA results to the ARCIC Gatekeeper for AROC Process Review Board (APRB) review and Dir, ARCIC approval.  Following the FNA, the Dir, ARCIC will direct the ICDT Chair to proceed with an FSA for those needs considered critical to executing operations IAW the concept.

[bookmark: _Toc229813749][bookmark: _Toc233601353]C-4.  Army only or Joint?  If not already considered, the ICDT Chair must determine if this CBA should be Joint or remain Army focused.  If the ICDT Chair makes the determination that the CBA should be joint, the Chair makes a recommendation to the Dir, ARCIC, who validates and forwards the recommendation through Headquarters Department of the Army (HQDA) G-3 (DAMO-CIC) for consideration and action as appropriate.

C-5.  FNA Execution Guide (A step by step description of the FNA process).

a. [bookmark: _Toc233601354][bookmark: _Toc229813753]Step 1.  Prepare for FNA.  Simply put, you are going to identify your resources and organize your study team.

1)  Step 1.1.  Assemble input for analysis.  Start by identifying your current and programmed resources, i.e., lists of people, equipment and performance data related to the future unit.  These are the items you will need to analyze the tasks to standard given the conditions of the scenario(s).

· Why?  Before the study team can identify any capability gaps for the unit under scrutiny, the team must first determine what capabilities the unit currently possesses or will possess as a result of programmed upgrades by the timeframe of the study.  For the future unit to accomplish its mission, it requires trained people working with the appropriate equipment. (Trained people + right equipment = desired capabilities.)  Therefore, when determining the capability of a unit under evaluation, it is usually useful to first identify the personnel and equipment that compose the unit now, and are programmed to compose the unit in the time frame under investigation.

[image: ]
Figure C-2.  FNA Step 1:  Prepare for the FNA.

· Research the following sources of current capabilities:

· Army.  Current lists of personnel and equipment are maintained for the Army by the U.S. Army Force Management Support Agency (USAFMSA).  USAFMSA has a website (https://webtaads.belvoir.army.mil/usafmsa/) that contains TOEs, Modified Tables of Organization and Equipment (MTOEs), Basis of Issue Plans (BOIPs), and other force structure information.  The Army Materiel Systems Analysis Activity (AMSAA) is the primary official Army site for U.S. Army equipment performance data.

· Joint.  The Office of the Secretary of Defense Program Analysis and Evaluation Joint Data Support (OSD PAE JDS) website provides joint data for DOD analytical studies.  They have an unclassified website (https://jds.pae.osd.mil/Default.aspx), but the data is located on the SIPRNET (https://jds.pae.osd.smil.mil).  This data contains the Current Force Database (CFDB) as well as MSFD data.  These sources contain approved force structures for the sister services and describe which forces will be allocated against various scenarios.

· SMEs.  It is often helpful to question SMEs who have recent operational experience with the type of unit being studied because the data sources mentioned above do not include Rapid Fielding Initiatives (RFI), Commercial-Off-The-Shelf (COTS) purchases, or augmented personnel in deployed units.  SMEs help identify additional equipment and personnel not listed in the authorizations documents.

· Other Sources. It is possible that you may need performance data on a non-U.S. item of equipment or an item not in the AMSAA database.  If so, turn to publications such as Jane’s Defense Weekly.

· Unit Capabilities.  Research and document relevant unit(s) for each T/C/S.  Identify existing units that possess the capabilities that are required to successfully execute the scenario.  These units will provide you with the standards you will require in step 2 when you perform gap analysis.

A word on data sources.
Use authoritative system performance data (for example, Army Materiel Systems Analysis Activity -certified) to determine materiel performance characteristics.  Where no certified data exists, base system performance characteristics as outlined for similar equipment in JCIDS documents, or other respected references. For example, Capabilities Development Document (CDD), Capabilities Production Document (CPD) or Jane’s Defense Weekly.
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· Research the following sources of future capabilities.

· OSD PAE JDS.  Begin your search for future equipment with the USAFMSA and the OSD PAE JDS websites mentioned in the previous paragraphs.  USAFMSA maintains draft TOEs and MTOEs for future Army force structures and OSD PAE JDS maintains the Future Force Database (FFDB), which contains approved future force structures for the sister services.

· Army G-8.  Contact the Army G-8 Program Analysis and Evaluation (PA&E), and search the Future Years Defense Program website (https://acc.dau.mil/CommunityBrowser.aspx?id=28920).  This website, contains Program Objective Memorandum (POM) information as well as the Extended Planning Period (EPP).

· TRADOC ARCIC, CDID, Schools and Centers.  Send a request for information to appropriate TRADOC schools, Battle Labs, DCDs, and TCMs.  Contact ARCIC Capabilities Assessment and Reliability, Availability and Maintainability (RAM) Division (CARD) for a list of any approved future equipment.  Also, examine Capabilities Development Documents (CDD) for a description of proposed system capabilities.
· Assistant Secretary of the Army for Acquisition, Logistics and Technology (ASA(ALT)) and Army Materiel Command  program managers, CDID, ARCIC. The people who are developing requirements for the future force and the people who are developing the latest equipment and systems usually know what is planned for the future and can give you an idea of what programs the Army and DOD have in the works.

· SMEs.  Query warfighters and SMEs with recent experience in theater to identify (ID) COTS and RFI.

· Examine future funding.  Once the equipment and personnel of future systems are identified, your study team should try to determine whether they are programmed in the POM for funding.  If a funded system is scheduled to be in place by the timeframe of the study, then consider it when determining gaps.  Systems that do not have funding may be considered as potential solutions.  Appendix M contains websites that may assist with identifying resourced future capabilities.

· Look for previous studies.  Search for current and past study efforts that represent the force year(s) under consideration.

· Map the resources to capabilities.  Once your team has a complete list of current and programmed equipment and personnel, then you can map these resources to the capabilities that they support.  Creating this list will help you identify redundant systems and will provide a record of what systems were and were not considered during the study.  Your study team should take advantage of SME assistance when creating this map.

· Have an expert review your research results.  Use an authoritative source (for example, CAC for modular force organizational capabilities) to help review the list of the current and programmed capabilities you have identified.

[bookmark: _Toc233601355]2)  Step 1.2.  Modify ICDT membership.

· Team Membership Requirements.  The FNA team membership should reflect the expertise and functional skill sets required to conduct an FNA.  Membership will include:

· Representative from each of the proponents responsible for the capabilities and tasks in the approved FAA.  These representatives must understand the current and programmed force aligned with their capabilities and tasks.
· A representative from the applicable ARCIC Accelerated Capabilities Division (ACD)/ Capabilities Developments and Assessments (CDA) Functional Division(s).
· Concept developers from the Concept build and the FAA (ARCIC Concept Development and Experimentation (CDE)).
· Army staff
· Representative from each of the proponents responsible for the capabilities and tasks in the approved FAA.  These representatives must understand the current and programmed force aligned with their capabilities and tasks.
· Other services
· Joint staff
· The Director of Army Information Management (AIM) and TRAC may provide architecture and analytical support (respectively) as needed.

· Modify the Team as Necessary.  Since the FNA is all about gap analysis, risk assessment, and establishing priorities, it behooves the team leader to ensure the team contains an adequate variety of experts and all of the team members understand their roles and responsibilities.  The team as individuals, and the team as a whole, must know how they are going to execute these tasks.  The team must know how to perform a gap analysis in order to effectively conduct the FNA.  The FNA team leader has the responsibility of providing focus, setting team goals, establishing responsibilities and setting expectations.  He or she also has the responsibility of providing training (as required) for all team members so they understand the FNA process and how each individual is expected to contribute to the overall FNA process.  It is particularly important that the team leader bring new members up to speed so they can quickly become integrated, productive members of the group.  At this point the team leader should also clarify any unclear expectations, and resolve any outstanding issues or concerns that may be holdovers from the FAA process, or external factors some of the team members may be bringing to the table.

3)  Step 1.3.  Study Capabilities and Related Tasks.  This is where the team does its homework.  Each member must have sufficient knowledge of both the RCs and the current and programmed solutions to identify existing and/or potential gaps.  Use data calls to assist in performing research for specific information.  If you have changed team membership from the FAA, the new team members must thoroughly understand the scenarios they will be using.

[bookmark: _Toc229813754]4)  Step 1.4.  Identify Applicable DOTMLPF Solutions Approved in the POM.  Once the current capabilities are understood, the team must analyze the POM to determine when POM solutions that affect RCs will be deployed organizationally for each relevant task.

b. [bookmark: _Toc233601356]Step 2.  Identify and prioritize gaps.  This step contains the bulk of the work required of the team for the FNA process and it contains numerous sub-steps.  Since this is a guide, we are going to identify each sub step individually and in sequence.  During execution, you will probably find you are executing many of the sub-steps concurrently.  Before we dive down into the details, make sure that you understand the big picture which is, your team is going to assess current and programmed resources against the capabilities the future unit requires for successful mission accomplishment.  As you do this, you are going to identify any gaps that may exist.  Once you have identified all of the potential gaps, you are going to prioritize the gaps in the order of the operational risk they present from greatest risk to smallest.  As mentioned before, a prioritized gap list is the final product in the FNA.

Note:  Tables C-1 through C-5 use a build concept.  Simply add or hide columns in your table as you work through the process.
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Figure C-3.  FNA Step 2:  Identify and Prioritize Gaps.

1) Step 2.1.  Research and document relevant unit(s) for each T/C/S.  In this step you will identify the unit(s) and their assets associated with each unique T/C/S combination.

· Step 2.1.1.  The FAA report provides the FNA team the list of tasks, conditions and standards that must be met by the future force.  The FNA team will now identify the units assigned to accomplish those T/C/Ss.

· Step 2.1.2.  SMEs will review each unit’s MTOE and list the assets addressing the T/C/S requirements of the scenario(s).  As the SMEs complete their research, we recommend the team record their findings in a table similar to the example provided in table C-1.  This is the basis of a larger table we will create as we continue through the FNA process.

Table C-1.  Table for recording T/C/S.
	Required Capability (RC)
	Task
	Conditions
	Standard

	RC 1:  (add word description)
	Task 1:  (add word description)
	Identify the scenario(s) and any specific conditions.
	Measure and criterion (see UJTL and AUTL).

	RC 1:  ……
	Task 2:  ……
	
	


1) Step 2.2.  Identify current and programmed unit solutions.  This step is focused on identifying current and programmed capabilities that can address the T/C/S.  SMEs will look at current and programmed units and equipment that may provide capabilities to address T/C/S requirements.  Note, we are not looking for gaps yet.  We are looking for capabilities to accomplish tasks.  Each SME will be responsible in their area of expertise for collecting, compiling, analyzing, and briefing the unit RCs and existing capabilities to the other study team members.

· Step 2.2.1.  Review the POM for programmed solutions that could potentially apply to the listed T/C/S combinations.  Is there a new item of equipment or a new unit organization that is programmed to be available in the timeframe under consideration that will meet the required T/C/S combinations?  If so, assume that it will be fielded as scheduled.  For materiel, if there is a system(s) impact, then document the expected impacts of the programmed systems on the unit(s) and how the unit capabilities change as a result of new systems being deployed.  For example, the introduction of a new transportation vehicle may enable faster deployment, but its effect will only be felt at certain unit levels (may enable faster deployment for a battalion but not necessarily for a division).  Therefore, it is imperative that the SMEs understand not only the specific capability of the new equipment or unit, but understand how the capability relates to unit echelon and the required solutions and tasks.

· Step 2.2.2.  At the completion of this step, your team should have identified all of the tasks required by the future unit, and researched all of the current and POM based expectations for completing these tasks.  The team should be confident that they have identified all of the required tasks that cannot be accomplished to standard and determined the RCs (not solutions).  Record your results.  In the next step, we are going to compare the requirements to the capabilities and determine if we have gaps.

Don’t take your eye off of the ball!
The most important aspect of the CBA is ensuring the required capability can be accomplished by the conceptual force.

!


3) Step 2.3.  Compare DOTMLPF solution(s) and unit(s) capabilities with FAA T/C/S to identify and document gaps.  Now we are looking for gaps.  The team is going to compare each T/C/S with current and programmed solutions to the RCs to assess whether a gap exists and then the team is going to document the results of the comparison.  The gaps are usually assessed by SMEs (although other means may assist gap identification), who review each task in light of the operational scenario and the list of current and programmed capabilities we identified in step 2.2.  If the SMEs determine that a task cannot be accomplished to standard under the given conditions and with the current or programmed capabilities, then they assess that task as a “capability gap.”

· Step 2.3.1.  Each of the RCs will generate a certain number of supporting tasks identified in the FAA.  Some of these RCs will be straight forward, and some will not.  In the event of those that are not, it may be necessary for your team to contact the concept development team for clarification (for example, what does big, heavy, quick, large, etc. mean?)  When the SME analysis determines the force can accomplish the requirement at an acceptable T/C/S, the determination is made that no gap exists.  If the SMEs determine that the force cannot meet the requirement at an acceptable T/C/S, an RC gap is declared.  It is important to cross walk the RCs with the FNA identified gaps to ensure all the RCs that have gaps are covered with a gap statement or when appropriate, current/programmed force solutions.

· Step 2.3.2.  When the SMEs are identifying gaps, they should provide a detailed description as to why they assessed the RC to be a gap.  Record your information in the fifth column of our example acknowledging capability gaps table, reference the location in column five of table C-2.

Table C-2.  Table for acknowledging capability gaps.
	Required Capability (RC)
	Task
	Conditions
	Standard
	Capability Gap?

	RC 1:  (add word description)
	Task 1:  (add word description)
	Identify the scenario(s) and any specific conditions.
	Measure and criterion (UJTL and AUTL).
	Yes or no.  Can the unit perform this task to the required standard under the given conditions and with the current or programmed capabilities?

	RC 1:  ….
	Task 2:  …
	
	
	Y/N



How to write a good gap statement.
Rule #1 – Rule #1:  The gap should begin with the following verbiage:
        “The (Organization) lacks the ability to [do something – a verb]…”   or
        “The (Sub-Element) of the (Organization) lacks the ability to…”
Rule #2 – Include conditions and/or standards that cannot be met.  This makes the gap more measurable and facilitates development of DOTML-PF mitigation strategies.
Rule #3 – Rule #3: Where appropriate, provide a description of the impact of the gap.
Rule #4 – The Gap should address organizational (versus platform) capability gaps.
Example of a capability gap statement.  
“The Future Modular Division cannot satisfy the requirement to cross rivers unimpeded.  This adversely limits the division’s speed of movement as it maneuvers strategic distances and cross country in order to project decisive force during all weather sustained combat operations.”

!


· Step 2.3.3.  As we said up front, your team may choose to identify risk assessment hazards concurrently with this step in order to save time and effort.

· Step 2.3.4.  In cases where a single task has multiple standards for different vignettes, the study team may select the vignette with the more stringent of the standards to identify gaps.  Another option is to evaluate each task multiple times—once for each of the vignettes or conditions with varying standards.  A third option your team may choose is to evaluate gaps at the task or sub-task levels.  The drawback to this is since there are more sub-tasks than tasks, the evaluation at the sub-task level is much more detailed and it becomes very work intensive.  The advantage is your team is getting a more detailed look at the potential problem.  If your team chooses to evaluate at the subtask level, at the conclusion of your evaluation you will need to aggregate your findings to the next higher level.  Whichever option your team chooses will normally be based upon the resources available to your team and your choice should be approved by the sponsor.

· Step 2.3.5.  Continue to use your SMEs and your previous research to identify all of the gaps for any of the FAA T/C/S combinations.  When you finish, columns 1-5 of your table (see table C-1) for recording gaps should be mostly complete.

· Step 2.3.6.  Next, the team needs to identify the causes of the capability gaps.  These may be recorded in the column titled “Gap Statement?” in the table.  The primary causes of gaps are:

· Proficiency (ability to achieve the relevant effect in particular conditions).
· Sufficiency (ability to achieve the effect but inability to bring the needed force to bear due to force shortages or other commitments).
· Lack of existing capability.
· Need for replacement due to aging of existing capability.
· Policy limitations (inability to use the force as needed due to policy constraints).[footnoteRef:34] [34:  JCIDS Manual, pg. A-6.] 


· Step 2.3.7.  At this point in the process, the team will be able to provide only a written description of what gaps exist and their causes.  The operational impact of the gaps will be missing.  Document your results to describe how well the current or programmed force meets the capability needs.  See columns five and six in table C-3 for an example recording format.








Table C-3.  Table for recording capability gaps.
	Required Capability (RC)
	Task
	Conditions
	Standard
	Capability Gap?
	Gap statement

	RC 1:  (add word description)
	Task 1:  (add word description)
	Identify the scenario(s) and any specific conditions.
	Measure and criterion (UJTL and AUTL).
	Yes or no.  Can the unit perform this task to the required standard under the given conditions and with the current or programmed capabilities?
	A detailed description of why the unit cannot accomplish the task to standard.  This may highlight a standard that cannot be met under a specific scenario or vignette.

	RC 1:  ….
	Task 2:  ….
	
	
	Y/N
	



4) Step 2.4.  Assess operational risks and prioritize capability gaps.  As we stated in the opening paragraph of this appendix, the end product of the FNA process is a prioritized list of the gaps based on the operational risk they present.

· Process.  To develop this prioritized list, we are going to look at the hazard associated with each gap.  We are going to use the hazard to determine a value for its probability of occurrence.  We are then going to assign the hazard another value based on the severity of the impact it will cause if it occurs.  After we complete this evaluation for every gap, we will use these values to rank, or prioritize, our gaps.  This may sound difficult, but we will break it down to bite size chunks.

· Other options.  There are other methods for accomplishing a risk assessment, but we are recommending that you follow this method which is based on FM 5-19.  It is fairly straight forward and the logic is easily explainable to most decisionmakers.  If this method is not appropriate for your CBA and you are technically competent to use another prioritization method -such as the vector method or the blocking method- feel free to use it.

· Suggestions for data collection.  Since the assessment of risk is largely subjective, a workshop is an appropriate venue for this event.  You may also want to use questionnaires, teleconferences, video-teleconferences, and AKO knowledge centers to help you establish levels of risk.  Appendices G and H provide a discussion regarding these and other data collection techniques. 

· Step 2.4.1.  Identify the hazards.  The first step in conducting the risk assessment is to identify the hazards associated with each gap.  A hazard is “a condition with the potential to cause injury, illness, or death of personnel; damage to or loss of equipment or property; or mission degradation. “  A hazard may also be a situation or event that can result in degradation of capabilities or mission failure.”[footnoteRef:35]  See FM 5-19 for a more detailed description of hazards.  Your study team should guide your SMEs through the process of identifying hazards for each capability gap that the team identifies.  Your team may choose to perform this action in conjunction with steps 2.1 and 2.2.  Performing the three steps in sequence, but nearly simultaneously, for each capability gap will probably save you some time.  At the end of this process, each capability gap should have a few sentences describing its associated hazards.  These word descriptions will help your study team and the SMEs assign probability and severity values to the hazards, which we will cover next.  We recommend that you record the descriptions of the associated hazards in the “Associated hazards” column of table C-4.  Note table C-4 is just an extension of the tables we demonstrated previously.  The columns “Associated hazards”, “Probability”, “Severity”, and “Risk Level” are simply being added on to the right of table C-3. [35:  FM 5-19, pg. 1-3.] 


Table C-4.  Table for recording risk assessment.
	Required Capability (RC)
	Task
	Gap Statement
	Associated hazards
	Probability
	Severity
	Risk level

	RC 1:  (add word description)
	Task 1:  (add word description)
	A brief description of why the task is assessed as a gap.
	A written description of the conditions associated with a gap that have the potential to cause injury, illness, or death of personnel; damage to or loss of equipment or property; degradation of mission or capabilities; or mission failure.
	The likelihood that the hazard will be encountered:
(1) Unlikely,
(2) Seldom,
(3) Occasional,
(4) Likely,
(5) Frequent.
	The degree to which the hazard—if encountered—will impact combat power, mission capability, or readiness:
(1) Negligible,
(2) Marginal,
(3) Critical,
(4) Catastrophic.
	Determined using  probability and severity values:
(1) Low,
(2) Moderate,
(3) High,
(4) Extremely 
      high.

	RC 1:  ….
	Task 2:  ….
	
	
	
	
	



· [bookmark: _Toc225945914][bookmark: _Toc215463980]Step 2.4.2.  Identify probability of the hazards.  Probability is the “likelihood that an event will occur.”[footnoteRef:36]  After the hazards have been identified, the SMEs will select a probability level for the hazards associated with each gap.  Specifically, the SMEs should assess the likelihood that the identified hazard will be encountered by the unit under evaluation in the given scenario.  There are five degrees of probability: frequent, likely, occasional, seldom, and unlikely.  For the purpose of rank-ordering gaps and solutions, numerical values from one to five are assigned to each of the probability levels.  The definitions and value scale for the levels of probability are: [36:  Ibid, pgs. 1-8 and Glossary-19.] 


· Unlikely (1) – The unit can assume the condition or event will not occur, but it is not impossible.  Examples might include: detonation of containerized ammunition during transport, river flooding during a known dry season, anticipating a North Atlantic hurricane in May.

· Seldom (2) – Remotely possible, could occur at some time.  Usually several things must go wrong for it to happen.  Examples might include: heat-related death, electrocution.

· Occasional (3) – Occurs sporadically, but is not uncommon.  You may or may not get through your deployment without it happening.  Some examples might include unexploded ordnance, fratricide, anticipating a North Atlantic hurricane in July.

· Likely (4) – Occurs several times, a common occurrence.  In illustration, given 1000 or so exposures without proper controls, it will occur at some point. Examples might include improvised explosive devices, wire strikes for aircraft, controlled flights into terrain, and unintentional weapons discharges.

· Frequent (5) – Occurs very often, known to happen regularly.  In illustration, given 500 or so exposures to the hazard, expect that it will definitely happen to someone.  Examples of frequent occurrences are vehicle rollovers, rear-end collisions, and heat injury during a battalion physical training run with hot weather or non-acclimated Soldiers, anticipating a North Atlantic hurricane in September.[footnoteRef:37] [37:  FM 5-19, pg. 1-8.] 


Working with multiple SMEs.
When you have multiple SMEs and they provide different opinions of probability, averaging their scores is usually not a good technique for determining a single probability value from the input.  Averages and medians tend to eliminate extreme values and extreme values might be the best and most appropriate descriptive value for the hazard. The mode is a more appropriate measure than an average.  This is because the data provided by the SMEs is ordinal in nature.  We recommend that you estimate the initial probability value using the mode and then have the SMEs confirm the final probability value via the Delphi technique (refer to appendix F) or with a simple confirmation of consensus.

!


· Step 2.4.3.  Identify severity of the hazards.  “Severity is expressed in terms of the degree to which an incident will impact combat power, mission capability or readiness.”[footnoteRef:38]  There are four levels of severity:  negligible, marginal, critical and catastrophic.[footnoteRef:39]  The definitions for these levels of severity and their assigned values are provided below.  Your SMEs will select the level of severity that the unit under evaluation is expected to suffer—assuming it will encounter the hazard. [38:  Ibid, pg. 1-9.]  [39:  Ibid.] 


· Negligible:  (1)
· Little or no adverse impact on mission capability.
· First aid or minor medical treatment.
· Slight equipment or system damage, but fully functional or serviceable.
· Little or no property or environmental damage.

· Marginal:  (2)
· Degraded mission capability or unit readiness.
· Minor damage to equipment or systems, property, or the environment.
· Lost days due to injury or illness not exceeding three months.
· Minor damage to property or the environment.

· Critical:  (3)
· Severely degraded mission capability or unit readiness.
· Permanent partial disability or temporary total disability exceeding three months time.
· Extensive major damage to equipment or systems.
· Significant damage to property or the environment.
· Security failure.
· Significant collateral damage.

· Catastrophic:  (4)
· Complete mission failure or the loss of ability to accomplish a mission.
· Death or permanent total disability.
· Loss of major or mission-critical systems or equipment.
· Major property or facility damage.
· Severe environmental damage.
· Mission-critical security failure.
· Unacceptable collateral damage. [footnoteRef:40] [40:  FM 5-19, pg. 1-9.] 


It is usually a good idea to assess the severity for the hazards independent of assessing probability.  
This is because some SMEs will try to associate the two by assessing the severity of a hazard as high because its probability is high.  A good way to maintain independence of the two assessments is to have the SMEs assign the probabilities for the hazards of all the tasks, then hide these results as they determine the severities at a later time.

!


Remember the mode?  As with probability, when you are determining a single severity value from input provided by multiple SMEs, don’t try to average the values together.  The mode is a more appropriate measure.

· Step 2.4.4.  Determine the level of operational risk.  Once you have identified the hazards, probability, and severity associated with each gap, you can start to determine the level of risk that each hazard presents.  Risk is defined as the “probability and severity of loss linked to hazards.”[footnoteRef:41]  Risk levels help the study team prioritize gaps as well as communicate the overall risk associated with each gap.  Appendix “I” provides a step-by-step cookbook explanation of how to determine the level of risk by using a risk assessment matrix. [41:  Field Manual (FM) 5-19, Composite Risk Management, pg. Glossary-7.] 


· Risk levels are divided into four categories and are defined in FM 5-19 as:
· Low Risk – Expected losses have little or no impact on accomplishing the mission.  Injury, damage, or illness are not expected, or may be minor and have no long term impact or effect.
· Moderate Risk – Expected degraded mission capabilities in terms of the required mission standard and will result in reduced mission capability if hazards occur during mission. 
· High Risk – Significant degradation of mission capabilities in terms of the required mission standard, inability to accomplish all parts of the mission, or inability to complete the mission to standard if hazards occur during the mission.  This implies that if a hazardous event occurs, serious consequences will occur.  The decision to continue must be weighed carefully against the potential gain to be achieved by continuing this course of action (COA).
· Extremely High Risk – Loss of ability to accomplish the mission if hazards occur during mission.  This implies that the risk associated with this mission, activity, or event may have severe consequences beyond those associated with this specific operation or event.  The decision to continue must be weighed carefully against the potential gain to be achieved by continuing this COA.

· Step 2.4.5.  Complete the risk assessment table.  After you have completed the risk assessment, you want to transfer the information to the risk assessment table.  Note that this is the same risk assessment table we have been referring to, but we have added one more column, “Risk priority”, to the right of our table.  Table C-5 demonstrates how an updated risk assessment table may look.    Once you have completed all of the steps up to this point, your team should have completed a prioritized list of all the gaps related to your CBA.  This is going to help you with the next step—identifying and prioritizing capability gaps.




Table C-5.  Risk assessment table updated with risk priority.
	Required Capability (RC)
	Task
	Gap Statement
	Associated hazards
	Probability
	Severity
	Risk level
	Risk priority

	RC 1:  (add word description)
	Task 1:  (add word description)
	A brief description of why the task is assessed as a gap.
	A written description of the conditions associated with a gap that have the potential to cause injury, illness, or death of personnel; damage to or loss of equipment or property; degradation of mission or capabilities; or mission failure.
	The likelihood that the hazard will be encountered:
(1) Unlikely
(2) Seldom
(3) Occasional
(4) Likely
(5) Frequent
	The degree to which the hazard—if encountered—will impact combat power, mission capability, or readiness:
(1) Negligible
(2) Marginal
(3) Critical
(4) Catastrophic
	Determined using  probability and severity values:
(1) Low
(2) Moderate
(3) High
(4) Extremely 
      high
	The risk priority determined using Appendix I.

	RC 1:…...
	Task 2:…..
	
	
	
	
	
	



· Step 2.4.6.  Establish gap priorities.  Now that your team has identified the capability gaps and performed a risk assessment, you are ready to prioritize the gaps.  Every step we have described up to this point has had the purpose of helping your team organize the problem and understand the potential risks.  Now this information is going to be used to prioritize the gaps from most important/highest risk to the force and mission accomplishment to least important/lowest risk.  This will be entered into the FAA-FNA Worksheet as specified in step 2.4.7 below.  It is unlikely that the Army will be able to resource closing all of the gaps your team identifies, so it is important that you prioritize the gaps from highest to lowest.  Appendix “I” provides a step-by-step cookbook-style procedure for ranking your gaps.  This is a relatively simple method for organizing and prioritizing the gaps and it may be particularly useful for those of you who have not studied mathematically assisted decisionmaking.  While this is a practical method, it is not the only prioritization method available.  You should feel free to use other techniques if you understand the logic behind them and you believe they will help you achieve a more defendable conclusion.  In addition, the ICDT chair should make a recommendation to the APRB & Dir, ARCIC as to which prioritized gaps should proceed to FSA exploration.  But no matter what method you use, follow it up with a SME review of your results.  A “Does this make sense?” test is an absolute requirement.  Note:  Refer to the CNA for prioritization information relating to required capabilities and capability gaps.

· Step 2.4.7.  Complete the FAA-FNA worksheet.  Once you have the gap priority identified, the team needs to complete the FAA-FNA Worksheet.  An example of this worksheet is provided in table C-6.  At this point, all of the information you need to complete the worksheet should have been collected in the Risk Assessment table (table C-5) we have just discussed.  It is important that you cross walk the RCs with the FNA identified gaps to ensure all the RCs that have gaps are covered with a gap statement, or when appropriate, current or programmed force solutions.  Ensuring the RC can be accomplished by the conceptual force is the most important aspect of the CBA.

Note:  Add a column for “Task ID” and “Gap Priority” to the tables built in C-1 through C-5.  You now have an FAA-FNA Worksheet.

Table C-6.  FAA-FNA Worksheet.
	*Task ID #
	Required Capability (RC)
	Task
	Condition
	Standard
	Gap Statement
	Risk Level

	Gap
Priority

	1
	RC 1:…..
	Task 1:
	
	
	A detailed description of why the unit cannot accomplish the task to standard.  This may highlight a standard that cannot be met under a specific scenario or vignette.
	M
	3

	2
	RC 1:…
	Task 2:
	
	
	
	L
	6

	
	
	
	
	
	
	
	

	3
	RC 2:….
	Task 1:
	
	
	None
	NA
	NA

	4
	RC 2:….
	Task 2:
	
	
	
	EH
	1

	5
	RC 2:….
	Task 3:
	
	
	
	L
	7

	
	
	
	
	
	
	
	

	6
	RC 3:….
	Task 1:
	
	
	
	M
	5

	
	
	
	
	
	
	
	

	7
	RC 4:….
	Task 1:
	
	
	
	H
	4

	8
	RC 4:….
	Task 2:
	
	
	None
	NA
	NA

	9
	RC 4:….
	Task 3:
	
	
	
	M
	2

	10
	RC 4:….
	Task 4:
	
	
	None
	NA
	NA

	
	
	
	
	
	
	
	


*  Becomes Capability Gap ID number in subsequent FSA Worksheets.  IOW – those task IDs having no gap statements will drop out and those task IDs that do have gaps will continue to carry the assigned number in subsequent worksheets.



c. [bookmark: _Toc233601357]Step 3.  Prepare and forward a final report.

[image: ]
Figure C-4.  FNA Step 3:  Prepare and forward final report.

1)  The ICDT will prepare a documentation package as a final report of the FNA.  The report will indicate that a prioritized gap list is provided as the final product in the FNA.  The gatekeeper will submit the report to the Dir, ACD/CDA and Dir, ARCIC.

· At the conclusion of Step 2, your team has identified the hazards and prioritized the capability gaps.  Now you are going to document your results in a manner that describes the operational risk.  This will include the hazards the team uncovered, and the severity and probability associated with those hazards.  Most important, you are going to describe the impact of any gaps you are reporting.  The decisionmaker is going to want to know what the impact is of not filling the gap.  Use operational terminology, including the terminology used in FM 5-19, to tie your work to Army doctrine.  Make sure you identify hazards, probability, and severity for each hazard reported.

· Identify the key areas impacted if the gap is not filled.  For example, identify the impact on:
· Mission accomplishment.
· Fratricide and/or collateral damage avoidance.
· Timeliness of response.

· Additionally, the report should contain a recommendation from the ICDT chair to the APRB & Dir, ARCIC as to which prioritized gaps should advance to the FSA for further exploration.  It is unlikely that all of the gaps you identify and report on will be pursued for mitigation or closure, so ensure you are using sound judgment in your recommendations.

· Write clearly and concisely.  Answer the obvious questions that the decisionmakers will need to consider.  The Army always has more requirements than resources.  Do your best to enable the decisionmaker to allocate Army resources wisely.

· Use the templates below to assist your team in drafting the FNA Approval and FSA Tasking Memorandum and the FNA Final Report.

Table C-7.  FNA Approval Tasking and Final Report Format.
	FNA
	FNA Approval & FSA Tasking Memorandum
	


	FNA
	FNA Final Report
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Figure C-5.  FNA Step 4:  Director ACD/CDA Staffs and Validates Details.

1)  Once the FNA is completed, the FAA and FNA results are packaged and forwarded to the ARCIC Gatekeeper.  The Gatekeeper assigns an ARCIC lead to complete internal staffing and submit for approval.  Refer to the TRADOC JCIDS Document Staffing Guide for detailed staffing procedures.

· Upon receipt of the FNA report from the ICDT, the Dir ACD or CDA action officer (AO) identifies internal ARCIC staff and external general officer staff to review and comment on the FNA.  This will include appropriate personnel to validate the capability gaps and recommended prioritization.

· Depending upon the nature and magnitude of comments received, the AO will make a decision on whether to make the edits (for minor comments) or return the documentation to the ICDT for revisions if they are significant.  In the event of a return of the FNA report to the ICDT, the AO will provide specific guidance on how to resolve outstanding issues and will provide milestones for implementing corrective action.

· Once the Final FNA documentation passes the AO’s approval, the ACD or CDA AO compiles a Final FNA documentation package and FSA tasking memo.  He or she then transmits the package through their chain of command to the Dir ACD or CDA for validation.  The contents of the final FNA documentation will include; TRADOC Form 5, FNA final report memo, JCIDS Analysis summary, FAA-FNA worksheet, FSA tasking memo.

e. Step 5.  Approval and distribution of validated FNA.  As the step title indicates, when the Dir, ARCIC approves the FNA report, it is distributed to all parties deemed relevant.
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Figure C-6.  FNA Step 5:  Approval and Distribution of Validated FNA.

1)  Step 5.1.  Approval of FNA gaps and prioritization.  After receiving input from the HQDA-G-3/5/7 APRB, the Dir, ARCIC approves the FNA gaps and their respective prioritization and distributes to all parties deemed relevant.  Otherwise, if the Dir, ARCIC disapproves the FNA, he returns the FNA to the ICDT with specific guidance on how to resolve outstanding issues.

2)  Step 5.2.  Approval to proceed to FSA.  When the Dir, ARCIC approves the FNA results, he will probably task the ICDT Chair to proceed with the FSA.  High priority gaps will typically be included in the FSA analysis.  Medium or low priority gaps may be added subject to the judgment of the Dir, ARCIC.  If changes are made to the final report, updated documentation must be submitted to the gatekeeper.

3)  Step 5.3.  Gatekeeper distributes approval report.  Based on the Dir, ARCIC’s approval and any additional guidance, the gatekeeper forwards the final FNA package to all relevant parties.  At this point, you have completed the FNA process.
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[bookmark: _Ref133053662][bookmark: _Toc135030576]Table C-8.  FNA Standards and Approval Criteria.
	Item
	Requirement
	Pass/Fail
	Required Corrective Actions

	1
	Did the FNA begin with a validated FAA so the FNA is well grounded in validated tasks, conditions, and standards?
	
	

	2
	Did the FNA make assessments using current and programmed force solutions as well as doctrinal approaches to make gap assessments?  TOE, MTOE, CFDB, FFDB, CDRT initiative being converted to program of records, etc.
	
	

	3
	Does the FNA documentation package contain a completed FAA-FNA Worksheet?
	
	

	4
	Does the FAA-FNA Worksheet identify capability gaps by organizational echelon?
	
	

	5
	Did the ICDT assess current and programmed solutions for each task, condition and standard combination?
	
	

	6
	Does the FAA-FNA Worksheet gap statement give a clear description of the gap?
	
	

	7
	Does the FAA-FNA Worksheet assess operational risk (risk to mission and risk to force) for each gap as extremely high, high, moderate or low (Per FM 5-19)?
	
	

	8
	Does the FAA-FNA Worksheet and the FNA Final report establish a 1-N gap priority and make a compelling case for which gaps must be addressed?
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Annex II.  FNA Activity Models and Knowledge Opportunities.

Table C-9.  FNA Activity Models and Knowledge Opportunities.
	Activity
	Input
	Output
	Description
	Guidance
	Knowledge Opportunity

	Step 1. Prepare for FNA
	Approved FAA
	Understanding of programmed solutions related to required capabilities and tasks
	
	
	No

	Step 1.1. Assemble inputs for analysis
	· Initiating concept/CCP
· Approved FAA
· Current force + programmed capabilities
· Operational architecture
· Prior experimentation and analysis 
· FAA validation guidance
ICDT charter guidance
	Knowledge of the data required to proceed with the analysis 
	The team leader will divide up the inputs and assign each input to a team member for compiling.  Each team member should analyze and brief the remaining team members on the contents of their input.
	This step will be conducted in parallel with the modification to the ICDT membership and will greatly assist in expediting the knowledge transfer from the FAA sub process to the FNA sub process.
	No

	Step 1.2. Modify ICDT membership as required
	Knowledge of the data and skill-sets required to proceed with the analysis
	Proper team membership 
	· Review the RCs and tasks to determine the functional expertise to conduct the FNA.

· Adjust the original FAA team membership based on RCs and related tasks to form the FNA team.
	FNA team membership should reflect the expertise and skill sets needed to conduct an FNA.  Membership will include:

· Representative from each of the proponents responsible for the capabilities and tasks in the approved FAA.  These representatives must understand the current and programmed force aligned with their capabilities and tasks
· A representative from the applicable ACD/CDA Functional Division(s).
· Concept developers from the Concept build and the FAA (CDE)
· Army staff
· Representative from each of the proponents responsible for the capabilities and tasks in the approved FAA.  These representatives must understand the current and programmed force aligned with their capabilities and tasks.
· Other services
· Joint staff

The Director of AIM and TRAC may provide architecture and analytical support (respectively) as needed.

It will be the responsibility of the team leader to brief the team as needed, clarify any unclear expectations, and resolve any outstanding issues or concerns at this point
	No

	Step1.3. Study capabilities and related tasks
	Concept or CCP
	ICDT understanding (both collective and individual) of the Concept or CCP
	Review the RCs and tasks to gain understanding of the RCs
	· Staff should know how to perform a gap analysis in order to effectively conduct the FNA.  Furthermore, in order to execute the analysis, team members should have sufficient knowledge of both programmed and current solutions to identify existing and/or potential gaps.

· Use data calls to assist in performing research for specific information
	No

	Step 1.4. Identify applicable DOTMLPF solutions approved in the POM
	Approved POM
	Understanding of programmed solutions related to RCs and tasks
	Identify all solutions (both materiel and non-materiel) in the POM that satisfy the RCs and associated tasks.
	For each relevant task, the POM should be analyzed to determine which required capabilities are affected (i.e., determine where and when POM solutions will be deployed organizationally).
	Yes

This work may exist in other service CBA or efforts.  Conduct a data call to all SMEs on your team to see if the data exists.

	Step 2.  Identify and prioritize gaps
	Understanding of programmed solutions related to RCs and tasks
	Documented prioritization of gaps in the FAA-FNA worksheet
	· Identify gaps from a combined unit(s) and T/C/S RCs perspective.  For example, is this T/C/S a gap for all unit levels.

· Identify the unit(s) that are currently capable of performing the task to standard under the given conditions
	· Since the Army is personnel-driven, a unit(s) perspective is just as necessary as a systems perspective to ensure that the solution is viable, feasible, and appropriate.

· Identify with modular force designations (i.e. Brigade Combat Team, Maneuver Enhancement Brigade) the lowest organizational unit to which the capability applies

· If there are different capabilities at the same organizational level, specify the least capable unit

· Default to Brigade Combat Team unit size if not specified otherwise in concept
	Yes

While it is unlikely that all tasks in your FAA will already have gaps identified, there could possibly be some tasks that have already been mapped to gaps.  Cross check existing gaps from other services, joint, or CNA efforts to see if some of your tasks have gaps identified.

	Step 2.1. Research and document relevant unit(s) for each T/C/S
	SMEs
	Knowledge of current unit(s) capabilities for each T/C/S
	Document in the FAA-FNA worksheet (to the extent necessary to facilitate the CBA) all unit capabilities that apply to each unique T/C/S combination 
	· This is a required input from the SMEs.  The SMEs selected for the team should have the ability to discuss unit(s) capabilities for each T/C/S. Although this data is collected via data calls, the SME is responsible for collecting, compiling, analyzing, and briefing the other team members in the area of their expertise.

· This is a required input from the SME’s.  If significant research is required for any one of the first three steps, perform the research in parallel.
	Yes

This is a viable knowledge opportunities if a team has the knowledge to complete all documentation prior to this step concluding with the FAA-FNA worksheet.

	Step 2.2. Identify current and programmed unit(s) solutions
	POM – areas specifically regarding unit-size impacts
	Understanding of POM unit capabilities related to required solutions and tasks
	Review the POM for programmed solutions that could potentially apply to the listed T/C/S combinations.
	For materiel, if there is a system(s) impact, then document the expected impacts of the programmed systems on the unit(s) and how the unit(s) capabilities change as a result of new systems being deployed.  For example, the introduction of a new transportation vehicle may enable faster deployment but only at certain unit levels (may enable faster deployment for a brigade but not necessarily for a division).
	Yes

This is a viable knowledge opportunities if a team has the knowledge to complete all documents prior to this step concluding with the FAA-FNA Worksheet.

	Step 2.3. Compare DOTMLPF solution(s) and unit(s) capabilities with FAA T/C/S to identify and document gaps
	· FAA T/C/S list

· Knowledge of the unit(s) and solution(s) capabilities related to each T/C/S 
	Gaps documented in the FAA-FNA Worksheet
	· For each T/C/S compare current and programmed solutions to RCs to assess whether a gap exists.

· Document gaps in the FAA-FNA Worksheet.
	· For quantitative comparisons, the exercise is purely analytical and deterministic.

· For qualitative comparisons of ambiguous requirements such as those typically coming from T/C/S combinations at Strategic or Operational levels (e.g., quick, heavy, large, etc.), clarify the requirement by reviewing the concept or consulting with the concept development team if necessary with one of the following methods:

· Request a quantitative requirement (75 mph or XX% better than the current system)
· Compare RC to a known capability (20% faster than the current system)
· Request an acceptable performance range (15-20% faster the current system)
· Binary comparison of current capability to a known threat (% faster than a MIG)
	No

	Step 2.4. Assess operational risk and prioritize the capability gaps
	List of gaps from FAA-FNA Worksheet
	· Documented risk assessment in the FAA-FNA Worksheet

· Documented prioritization of gaps in the FAA-FNA Worksheet
	· Evaluate and designate each gap as either an Extremely High, High, Moderate, or Low risk gap in the FAA-FNA Worksheet

· Prioritize gaps 1 to N after assessing the risk of all documented gaps (CNA is valuable reference in addition to PMJ)
	· When evaluating the risk of each gap, in addition to PMJ, consider the following:

· For those tasks with an identified gap, evaluate the risk if the gap were not resolved or mitigated.   Gaps will be classified as Extremely High, High, Moderate or Low Risk.  Use the following guidance when assessing risk.

· Extremely High risk gaps are those that, will prevent the accomplishment of the capability, and could have severe consequences beyond those associated with this specific operation or event.
· High risk gaps are those that, will prevent the accomplishment of the capability, and endanger the fulfillment of the mission.
· Moderate risk gaps are those that have a negative impact on the fulfillment of the capability, but not prevent its accomplishment.
· Low risk gaps will not have a significant impact on the fulfillment of the capability.
	No

This step needs to be completed by the ICDT with careful thought and consideration as the Army cannot close all gaps.  The prioritized gap/s is/are the most important component of the CBA.  DO NOT SKIP THIS STEP.

	Step 3.  ICDT prepares final report and forwards to gatekeeper
	Completed FAA-FNA Worksheet
	· FNA final report memo
· JCIDS Analysis Summary
· FAA-FNA Worksheet
	The ICDT will prepare a documentation package as a final report to be submitted to the Dir ACD/CDA and Dir ARCIC 
	The ICDT will prepare a final report that documents the analysis and captures the logic used by the ICDT in its proceedings.   It is critical that the report make a compelling case for which gaps pose the most significant risk and must be resolved.  Due to constrained resources within the command it is imperative that we apply scarce resources to those gaps that have the greatest impact on operations.  The ARCIC will consider the ICDT’s recommendation, and make the final decision on which gaps to pursue in the FSA.
	Yes

If the team can competently complete the output criteria for this step, there will be enough information to obtain validation and approval to proceed with a FSA.

	Step 4.  Dir ACD or CDA staffs & validates
	FNA Final Report
	Dir ACD or CDA validation
	The Dir ACD or CDA validates the FNA report
	
	No

	Step 4.1. Forward FNA final report package for validation, functional division staffing, and external general officer staffing
	· FNA final report memo
· JCIDS Analysis Summary
· FAA-FNA Worksheet
	Transmission of final FNA to Army Capabilities Integration Center for staffing
	· Dir ACD or CDA AO identifies internal ARCIC staff and external General Officer staff for review of final FNA for comment

· The package must be forwarded to the APRB for review by HQDA.
	Depending upon the nature and magnitude of comments received, the AO will make a decision on whether to make the edits (for minor comments) or return the documentation to the ICDT for revisions if they are significant
	No

	Step 4.2. Validation of capability gaps, prioritization & staffing
	· Final FNA Report

OR

· Rationale for disapproval

· Corrective action guidance
	· Validated FNA 

· Completed Form 5

· FSA Tasking Memo

OR

· Communication of guidance back to ICDT
	The ACD or CDA AO compiles Final FNA documentation package and FSA tasking memo and transmits through his chain of command to the Dir ACD or CDA for validation

OR 

The Dir ACD or CDA AO returns the FNA to the ICDT for rework with specific guidance on how to resolve outstanding issues.
	The contents of the final FNA documentation package include:

· Form 5
· FNA final report memo
· JCIDS Analysis Summary
· FAA-FNA Worksheet
· FSA tasking memo

Be as precise as possible in establishing milestones for implementing the prescribed corrective actions
	No

	Step 5.  Approval and distribution of validated FNA
	· Validated FNA

· Completed Form 5

· FSA Tasking Memo 
	Approved FNA
	The Dir, ARCIC approves the FNA report and distributes to all parties deemed relevant
	
	No

	Step 5.1. Approval of FNA gaps & prioritization
	· Validated FNA

· Completed Form 5

· FSA Tasking Memo

· Input (if any) from APRB
	Approved FNA
	Dir, ARCIC approves the FNA gaps and their respective prioritization and distributes to all parties deemed relevant.
	If the Dir, ARCIC disapproves the FNA, he returns the FNA to the ICDT with specific guidance on how to resolve outstanding issues.
	No

	Step 5.2. Approval to proceed to FSA
	FSA tasking memo
	· Signed Memo

· Final list of prioritized gaps for FSA analysis
	The Dir, ARCIC tasks the ICDT Chair to proceed with the FSA
	High priority gaps will typically be included in the FSA analysis.  Medium or low priority gaps may be added subject to the judgment of the Dir ARCIC.
	No

	Step 5.3. Gatekeeper distributes approved report
	Complete FNA documentation package 
	Transmitted to all relevant parties
	The gatekeeper forwards the final FNA package to all relevant parties
	If changes are made to the final report, updated documentation must be submitted to the gatekeeper.
	No
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[bookmark: _Toc235007953]Appendix D:  The Functional Solution Analysis (FSA) Process.

[bookmark: _Toc235007954][bookmark: _Toc233601359]D-1.  Functional Solution Analysis (FSA) Overview.  The FSA is the third and final phase of the CBA process.  It is also known as the “solutions recommendations phase.”  The FSA is an assessment of potential materiel and non-materiel approaches to solving or mitigating capability gaps defined in the FNA.  When you conduct an FSA you will be examining and assessing the potential DOTMLPF solutions and policy approaches that can eliminate, or at least mitigate, one or more of the capability gaps identified in the approved FNA.  The results of the FSA influence the future direction of integrated architectures and provide input to established capability area frameworks or whatever organizational and/or functional groupings of capabilities TRADOC currently utilizes.

a. [bookmark: _Toc233601360][bookmark: _Toc235007955]The new JCIDS Manual no longer requires a detailed solution analysis during this step.  However, in order to meet the requirements for drafting a DCR/DICR and/or an ICD, we must still assess potential DOTMLPF solutions and policy approaches to eliminate, or at least mitigate, one or more of the capability gaps identified in the approved FNA.  Refer to the Joint Chiefs of Staff CBA User’s Guide, Version 3, Chapter 8, for additional FSA guidance.

b. [bookmark: _Toc233601361][bookmark: _Toc235007956]Use the latest CNA results as an input for your FSA process and use the results of your FSA as an output to inform your subsequent CNA assessments.

c. [bookmark: _Toc233601362][bookmark: _Toc235007957]When you conduct an FSA, you will examine the range of potential approaches to solve the gaps you identified during the FNA.  As you evaluate these approaches you must examine their viability (feasibility, affordability, availability, etc).

[bookmark: _Toc233601363][bookmark: _Toc235007958]D-2.  Organization of this appendix.  Appendix D consists of eight sections.  It begins with a main body (section D-3) that provides a verbal description of the FSA logic, purpose and process.  This is similar to the concept of operations paragraph in an operation order.  The main body (section D-3) should help you understand the overall vision of the FSA process and the FSA Execution Guide (Section D-4) provides a detailed step-by-step description of the actions required to conduct an FSA.  Appendix D finishes with five annexes which contain a series of checklists.  Annex I to Appendix D, contains an evaluation checklist.  Annex II contains an Activity Models Knowledge Opportunities Matrix.  Annex III provides a Trades checklist.  Annexes IV and V are provided for ARCIC level leaders.  We will discuss these annexes in more detail later in the appendix.
[bookmark: _Toc233601364][bookmark: _Toc235007959]

D-3.  The FSA Process.


Step 1. Prepare for FSA

Approved
 and 
Prioritized
 Gaps
Step 2. Conduct Ideas for Non-Materiel Approaches (INMA) Analysis
Step 4. Develop Recommended DOTMLPF Solution Approaches (RSA)
FSA Process Steps

Approved 
FSA

Step 5.
 Obtain 
Approval and 
Distribute 
FSA
Step 3. Conduct Ideas for Materiel Approaches (IMA) Analysis
Not Approved
Not Approved
Not Approved

[bookmark: _Toc235255296]Figure D-1.  FSA Process Steps.

a. Process overview.  Figure D-1 provides a simplified diagram of the FSA process.  Inputs to the FSA include the list of APRB recommended and Dir, ARCIC approved and prioritized gaps from the FNA.  Your team will first organize and prepare to conduct the FSA.  It will then look for non-materiel approaches and then materiel approaches that can close or mitigate the gaps identified during the FNA.  The team will then analyze and compare the potential solutions it finds, and it will complete the FSA by reporting the results.  Your FSA output includes a list of potential solution approaches to the identified gaps.  These will begin with DOTmLPF solutions and continue through recommendations for materiel approaches that will close or mitigate the gaps.

DOTMLPF versus DOTmLPF.   
The capital "M" infers a new materiel solution.  Think in terms of bending metal, soldering wires, writing code, etc.  Determining what new material solves the problem best is left up to the AMC and ASA(ALT) communities.  This is not a TRADOC responsibility.  Little "m" indicates we are considering modifying a current materiel solution.  An example of interpreting the “m” would be recommending the Army issue Command Post of the Future (CPOF) equipment to a headquarters that is not currently authorized CPOFs in its TOE.

!


b.  Look at all approaches.  In order to consider the full range of solution approaches, including transformational approaches, the ICDT should look at the best “obtainable” solutions as well as the optimal solutions given all the cost and feasibility issues.  Some approaches may be weeded out as impractical, excessive cost, not timely, etc., but you shouldn’t close discussion on reasonable potential approaches before they are vetted within the Army community.  Rely on the appropriate SMEs and your PMJ when weeding out approaches.

c. Three criteria for evaluations.  At the completion of the FSA, the results your team proposes in a DCR/DICR and/or an ICD must meet the following three criteria.  They must be:
1)  Strategically responsive and deliver approaches when and where they are needed (can be an incremental approach).
2)  Feasible with respect to policy, sustainment, personnel limitations, and technological risk.
3)  Realizable – the Army could actually resource and implement the approaches within the timeframe required.

d. Prioritizing solution approaches.  The best approaches are often the easiest and quickest to implement and at the least cost.
1)  Consider alternative CONOPS (this is a JCIDS requirement).
2)  Consider changes to policy guidance, including force posture (this is a JCIDS requirement).
3)  Consider changes to existing doctrine, organization, training and education.
4)  Consider changes to personnel, including staffing, skill levels, and unit composition.
5)  Consider adjusting the quantities or location of existing equipment and personnel.
6)  Consider product improvements to existing materiel and facilities.
7)  Consider adopting joint, interagency, or foreign-supplied materiel approaches.
8)  Consider potential international cooperative developments.
9)  Consider developing new information technology (IT) capabilities.  Potential approaches include (in order of priority):
· Mission area process re-engineering as described by integrated DOTmLPF and policy changes that leverage existing capabilities.
· Improvements to existing processes or systems.
· Adoption of inter- and intra-agency approaches. 
· Initiation of new programs.
10)  Consider new materiel starts.

e. Use available architecture data.  The FSA can use available architecture data and their interdependencies to assist the analysis of non-materiel and materiel solutions to resolve or mitigate gaps.  Architecture products are but one tool that may be used dynamically to analyze possible materiel solutions incorporating measures of effectiveness and performance attributes to help determine how well a system enables desired capabilities.

f. Use the Knowledge Opportunities Matrix.  Annex II to Appendix D contains the Knowledge Opportunities Matrix which can serve as a convenient guide or checklist for the study team.  When using the FSA Knowledge Opportunities Matrix, each activity must be satisfied, either by conducting the actual activity or fully satisfying the knowledge opportunity condition.  Go through the matrix in order from top to bottom as each activity must be fully addressed.

[bookmark: _Toc235007960]D-4.  FSA Execution Guide.

a. [bookmark: _Toc235007961]Step 1.  Prepare for the FSA.  Preparing to conduct an FSA is very similar to preparing for the FNA.  It is the team leader’s job to ensure the proper members are on the team, that the team is knowledgeable, has the necessary resources, and is prepared for the task ahead.
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[bookmark: _Toc235255297]Figure D-2.  FSA Step 1: Prepare for the FSA.

1)  Team leader review.  First, the team leader will review the gaps to be analyzed and their priorities.  This information will be provided in the FSA Tasking Memo.  The team leader must ensure he or she understands the Dir, ARCIC approved gaps and the gaps prioritization for FSA analysis.  The leader also must ensure he or she is knowledgeable of, and understands, the current and programmed capabilities and time frame required.

2)  Identify the team.  Next, the team leader will ensure the team has the proper membership to execute the FSA.  This may require a refinement of the FNA team’s membership to provide the team the appropriate knowledge, expertise and skill sets to address the FNA’s particular gap set.

· The ICDT should obtain as wide a scope of subject matter expertise as necessary. They should include research and development (R&D) and science and technology (S&T) expertise for technologies, services and products that are available, in development, or on the technological horizon from organizations and institutions such as government labs, technology consortia, research centers or think tanks, and commercial industry.

· Team preparation includes ensuring the team members understand the FSA process and what there expected contributions are.  The team leader should use the ICDT Charter to draw required team resources from:
· FCBs.
· Concept developers from CDE.
· Joint/Army staff.
· ARCIC Functional Divisions and S&AD as analysis representatives.
· Each proponent who has responsibility for the capabilities and measures of effectiveness in the approved FAA.  These representatives must understand both current and programmed forces aligned with their capabilities.
· Other services.

3)  Bring the team up to speed.  The team leader’s job is to ensure that the team is prepared.  Team preparation includes ensuring each of the team members understands how to conduct the FSA.  Each team member arrives with a different set of background experiences and expectations of what their role is going to be during the project.  Complete and effective team orientation and training will pay significant dividends in jump starting the project.

4)  Prepare timelines.  Backwards planning is a good idea.  Remember Murphy’s law, “If it can go wrong, it will” and its corollary, “Murphy was an optimist.”  Coordinate with your team when preparing timelines.  You may find things you take for granted, such as the date of a training holiday, is not consistent throughout TRADOC or the Army.

5)  Develop a budget.

6)  Identify resources and plan logistics.  This includes locating and reserving meeting rooms, scheduling teleconference or video teleconferencing capabilities, identifying an effective method for sharing files, etc.  The ICDT should encourage the use of teleconferencing and VTCs to widen participation by these agencies to minimize travel and TDY expense.

b. [bookmark: _Toc235007962]Step 2.  Conduct ideas for non-materiel approaches (INMA) analysis.  For each gap identified in the approved FNA, the team will review each domain of the DOTmLPF and determine if there is an existing or planned partial or complete solution.  If not, the team will determine that there is no current solution.  Your team will not consider new materiel approaches as part of this step.  Your team’s focus is on identifying potential solutions that don’t require new programs.  You should be looking for materiel that already exists in the Army or DOD inventory.  Or, you will be looking for a minor modification to something that already exists in the inventory.  The least desirable option is a solution that requires a full development cycle.
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[bookmark: _Toc235255298]Figure D-3.  FSA Step 2: Identify ideas for non-materiel approaches.

1)  Identify ideas for non-materiel approaches (INMA) that provide solutions for identified gaps.

· The overarching purpose of the ideas for non-materiel approaches is to brainstorm potential non-materiel approaches, alternative CONOPS and policy approaches for the gaps listed in the ARCIC approved FNA results.  Non-materiel solutions are highly preferable due to the lower cost and faster implementation time compared with materiel solutions.  DOTmLPF solutions which completely address FNA approved gaps have the added advantage of bringing the CBA to closure, because there is no need to explore new materiel approaches.  At the conclusion of this step, the study team should have a written summary of all of the potential non-materiel solutions for solving each gap.

· In this step, the team is simply identifying non-materiel approaches that provide solutions for the identified gaps.  You won’t assess the approaches you identify until the next step.  Both the identification and the assessment work rely primarily on PMJ.  This makes it very important that your team include experienced SMEs.  The source for the input and execution of the analysis remains with the experts who are assigned to the ICDT.

· We recommend that your team begins with a brain storming session to collect all of the potential solutions across the DOTmLPF domains for each of the gaps.  Before the brainstorming session begins, the team leader should provide a format for recording all suggestions.  See the Ideas for Non-Materiel Approaches Table (Table D-1 below) for a recommendation on setting up a brainstorming recording session.  This provides a tool to help organize and document each gap by DOTmLPF category.

Table D-1.  Ideas for Non-Materiel Approaches Table.
	Gap ID #
	Gap Description
	Doctrine
	Organization
	Training
	Leadership & Education
	Personnel
	Facilities
	Materiel (RECAP/SLEP/additional   quantities, etc)
	Alterative CONOPS
	Alterative Policy

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 





· Some of the ideas the team develops may seem unrealistic to some members, but record them anyway.  Ideas that prove to be impractical can be ruled out later when the ideas are evaluated.  The brainstorming session provides an opportunity for all SMEs to express their opinions on “ideas”.  The team leader may or may not direct the team members to do individual research prior to the brain storming session.

· Your team must explore all of the DOTmLPF categories for each gap under consideration.  They must also explore alternative CONOPS and policy alternatives.  Investigating alternative CONOPS is a JCIDS requirement.  This effort should only assess doctrinal CONOPS, but this assessment is free to consider doctrinal alternatives, particularly those documented in approved joint and Army concepts.

· Investigating policy alternatives is also a JCIDS requirement.  When considering policy alternatives, identify those policies that are contributing to the gaps and under which circumstances.  While any military problem can be mitigated immediately by adopting a policy to ignore the problem, such suggestions rarely result in meaningful recommendations.  However, a policy change that allows new applications of existing capabilities or modifies force posture to increase deterrence should be considered in an FSA.  Policy alternatives involving interagency and multinational cooperation must contain support for their feasibility.  Finally, note that operating the programmed force under substantially different policy assumptions will generally require the development of an alternative CONOPS to support those assumptions.

· A few DOTmLPF examples include:

· Doctrine.  Consider:
· Can new or revised tactics, techniques and procedures (TTPs) be developed to fully/partially address this gap(s)?
· If documented TTPs are not being followed, would better enforcement close or mitigate the gap?

· Organization.  Can organizational changes be developed to fully/partially close this gap?

· Training.  Examples:
· Is existing training being delivered effectively?
· Are training results being monitored and analyzed for effectiveness?
· Is access to training a limiting factor?
· Is training properly staffed and/or funded?
· Is the training relevant, and applicable?
· Does the training have the backing of leadership?
· Are there training devices, simulators, or simulations that, if developed and fielded, would close or mitigate the gap?
· Is the educational curriculum up to date and relevant?

· “m”ateriel.  Typical “m” entries include proposing additional materiel of a type already in service, or making minor modifications to deployed materiel.  Examples:
· Recommending the purchase of larger wheels and tires for an existing vehicle to improve its ability to negotiate more difficult terrain.  This would be a much faster and less expensive solution than to recommend designing a new vehicle (capital “M”). The JCIDS Manual, states these types of little materiel approaches, are, “…additional numbers of existing commercial or non-developmental items…” and, materiel approaches “…outside the scope… of a new defense acquisition program.”

· Leadership and Education.  Consider the impact of the change on the distribution and levels of leadership, and the educational system for military and civilians that support the military force and operations.  What new courses or modifications to existing NCO courses, officer courses, and civilian leadership courses can be made to accommodate the gaps.

· Personnel.  Personnel alternatives can be overwhelming if not framed with some care.  A solution for a particular gap cannot be expected to redesign the personnel structure of the entire force, but it can suggest ways in which certain functions can be strengthened to eliminate gaps and/or point out mismatches between force availability and force needs.  Major personnel changes may also result in a new CONOPS exploration.  Example:
· Does addressing this gap require the creation of a new military occupational specialty or additional skill identifier (ASI)?

· Facilities.  Example:
· Can new facilities or facility changes be developed to address this gap?

· An alternative to the brain storming session is to simply research the potential DOTmLPF solutions.  Deciding whether or not to brainstorm, or whether to research before or after brainstorming, is going to vary from CBA to CBA and study team to study team.

· During your research, you may find data has already been gathered that address DOTmLPF solutions to your gap.  If you find this information elsewhere, and it is a good product, feel free to use it.  But, be careful.  Just because someone else has developed a list of solutions, does not mean they apply directly to your situation nor does it mean they are all inclusive.

· You also need to make sure that you have enough background information on the solutions to defend their use.  In other words, you should give a lot of thought to using another person’s or group’s product and skipping this sub-step.

· No matter whether you choose brainstorming, research, or preferably both, you must ensure each domain list is completely addressed.  At the conclusion of this step, the team must write a summary statement of each domain’s potential for closing each of the gap(s) using a non-materiel solution.

Potential time saver.
If your team’s collective PMJ suspects you can close/mitigate a given gap or gaps with the non-materiel and/or policy approaches, skip ahead to Step 4, the RSA.  If you are wrong, you can always return to the IMA sub-step to complete the RSA new materiel entries.

!


2)  Assess whether all gaps have identified non-materiel solutions.  The second step of INMA is a qualitative assessment that methodically assesses the DOTmLPF solution sets for each gap.  For each designated gap, your team needs to assess whether the non-materiel solutions you found provide complete or sufficient closure.  If they do, the team’s analysis portion of the FSA is complete and you can begin to write the report.  In this case move to Step 4 (Recommended DOTMLPF Solution Approaches (RSA)).

· In a perfect world, everyone in the team arrives at the same conclusion and agrees that a non-materiel solution your team has found eliminates the gap.  But in the real world there will be some cases where the team leader will not achieve group consensus that a gap has been closed.  In these cases the team leader can move to a process such as the Delphi method, affinity diagrams, and majority voting to achieve group consensus.  In some cases, this will not be enough.

· If there is a strong dissenter in the group who has a logical rationale (such as a SME in that domain who non-concurs) for evaluating a specific gap differently from the rest of the group, then the team leader should have the dissenter document his or her rationale and quantitatively estimate the magnitude of the remaining gap.  Keep in mind, the group is trying to provide the decisionmakers with all of the information they need to make and justify good decisions.

c. [bookmark: _Toc235007963]Step 3.  Identify, develop, document, and analyze ideas for materiel approaches (IMA).  If there are still unmitigated gaps after the non-materiel solutions have been brainstormed, researched and evaluated, it is time to develop and document the ideas for materiel approaches.  In this case, the team will be recommending and documenting the need for a new program.  The goal of this step is going to be developing a list of potential materiel approaches that can close or mitigate the gaps, and then document those approaches in the IMA worksheet (see table D-2).  If, during step 2 of the FSA process, you were fortunate enough to find non-materiel approaches for all of your gaps, you can skip this step.
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[bookmark: _Toc235255299]Figure D-4.  FSA Step 3:  Ideas for Materiel Approaches.

1)  Step 3 is very similar to Step 2 (the INMA process), except this time your team is looking solely for material solutions.

2)  Conducting the IMA is no small task.  The IMA phase of the CBA may require expertise from across the entire Army and possibly resources external to the Army’s assets.  The materiel approaches may include one or more family of systems or system of systems.  The collaborative nature of this effort is meant to develop, in an integrated fashion, potential solutions that reflect the needs of the force.  The ICDT should leverage the expertise of all government agencies – joint; interagency; other Services; defense agencies; S&T; and research, development and acquisition communities – as well as industry, in identifying possible materiel approaches.  The ICDT should have considered existing and programmed future materiel program of records that could be modified to meet capability needs during the INMA.

3)  Materiel approaches run the gamut from improvements to fielded systems to research, development, and fielding of systems on the scale of the Manhattan Project.  Regardless of the recommendation, the technical risk of any proposed materiel approach should be examined.

4)  Overall, materiel initiatives tend to fall into three broad classes:

· Information system approach.  Development and fielding of information systems or the evolution of the capabilities of existing information systems.

· Evolutionary development approach.  Evolutionary development of an existing capability with significant improvement.

· Transformational approach.  Breakout systems that differ significantly in form, function, operation, and capabilities from existing systems and offer significant improvement over current capabilities or transform how we accomplish the mission.

5)  Identify potential solutions that will require new programs.  If the ICDT determines it has explored all possible non-materiel solutions and there are still gaps, it will be necessary to look for solutions requiring materiel development activities.  Solutions could be an upgrade to an existing system or new system development.  In the context above, these solutions may represent evolutionary and transformational approaches.

· At this point the team should obtain as wide a scope of subject matter expertise as necessary to address any remaining gaps.  Subject matter expertise should include research and expertise concerning technologies, services and products that are available, in development, or on the technological horizon from organizations and institutions such as government labs, technology consortia, research centers or think tanks, and commercial industry.  (The ICDT should encourage the use of teleconferencing and VTCs to widen participation by these agencies to minimize travel and temporary duty expense.)

· For each remaining gap, we recommend that you document in the IMA Worksheet (Table D-2) the proposed materiel program(s) that would close the gap.
Table D-2.  Suggestion for an Ideas for Materiel Approaches (IMA) Worksheet.
	Gap ID #
	Gap Description
	Proposed Ideas for Materiel Approaches (PMJ at this point)

	 
	 
	 

	 
	 
	 

	 
	 
	 

	 
	 
	 


[bookmark: _Toc235007964]
d.  Step 4.  Complete the Recommended DOTMLPF Solution Approaches (RSA) Worksheet.  During this step the analytical team develops a list of materiel and non-materiel approaches (or combinations of approaches) and their associated DOTMLPF implications.  It will also assess the feasibility of the alternatives (affordability, technical risk, and strategic responsiveness).  And then it will write and submit its report including its final recommendations on risk, gap and solution prioritization to the ICDT Chair.

[image: ]
[bookmark: _Toc235255300]Figure D-5.  FSA Step 4:  Complete the RSA.

1)  Although a detailed solutions analysis is no longer a formal CBA requirement, you still need to provide advice to the decisionmakers in the form of DOTMLPF approaches and considerations for those gaps you conclude have an unacceptable level of operational risk.  This can be either a joint doctrine, organization, training, materiel, leadership and education, personnel, and facilities change recommendation (DCR), an Army doctrine, organizations, training, materiel, leadership and education, personnel, facilities (as they pertain to mostly non-materiel domain solutions in the Army) integrated capabilities recommendation (DICR) and/or an Initial Capabilities Document (ICD), so the elements for those documents must be addressed in the CBA results.  While the level of analysis is reduced, you must still analytically defend the need for a new solution, especially a materiel solution.  Things such as feasibility, affordability, supportability, etc. still need to be assessed at some basic level.  We suggest that you review the JCS J-8 CBA User’s Guide, version 3, March 2009, chapter 8 for an in-depth assessment of what meets JROC analysis requirements for document approval.

2)  When we discussed the INMA and IMA, we were focusing primarily on brainstorming and research activities.  The RSA sub-step utilizes a limited assessment philosophy.  During the RSA, you will be comparing the recommendations for materiel and non-materiel approaches in parallel for each gap you are investigating.  During this process, you may discover that certain non-materiel and or materiel approaches address multiple gaps that are under review.  This strengthens the case for those approaches provided they meet the other characteristics of feasibility, affordability, etc.  You may also discover some of the alternatives may be ruled out (as they apply to a particular gap) due to low technical maturity, high risk, etc.  The remaining alternatives are then prioritized and the best combinations of those approaches will be ranked in priority order and listed in the CBA Summary Worksheet.

3)  Step 4.1.  Complete the RSA Worksheet.  At this point, your team should have weeded out gaps you considered to be minimal impact; and for the remaining gaps, your team should have eliminated any solutions that you considered to be infeasible.  Caveat.  Gaps with minimal impacts should be pursued IF they can be closed or mitigated with minimal DOTmLPF changes and minimum (or no) cost.  All of the solution approaches you have left should be feasible options.  Now you are going to complete the RSA worksheet (see table D-3 below).  This will provide a consolidated and prioritized summary of the remaining gaps and applicable solutions developed during your study.  The following is a detailed explanation of the RSA Worksheet contents.


Table D-3.  Example Recommended DOTMLPF Solution Approaches (RSA) Worksheet.
	Gap ID #
	Gap type & time-frame¹
	Gap Priority (reflects operational risk)
	Materiel² or non-Materiel Approach
	Attributes 
	METRICS
	Priority of Approach
	Impact on Gap

	
	
	
	
	
	Technical Risk
	Strategic Responsiveness
	Support-ability 
	Feasibility
	Affordability (normally involves Trades)
	DOTMLPF Implications
	
	

	1
	C; M & L
	1
	Alternative CONOPS (Mandatory)
	 
	X
	 
	X
	Unlikely
	X
	Yes. They are: XXX
	Mandatory
	Major, but unadvisable because: XXX

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	 
	 
	 
	Policy Alternatives (Mandatory)
	 
	X
	 
	X
	Unlikely
	X
	Yes. They are: XXX
	Mandatory
	Major, but unlikely due to impacts to multinational forces, etc.

	
	
	
	
	
	
	
	
	
	
	
	
	

	 
	 
	 
	Doctrine Approach(es)
	 
	X
	 
	X
	 
	M
	No. Just doctrine change
	1
	Minimal

	 
	 
	 
	T& L Approach(es)
	 
	X
	 
	X
	 
	L
	No. Stand alone changes
	2
	Minimal

	 
	 
	 
	P and F Approach(es)
	 
	X
	 
	X
	 
	H
	Yes. Requires new Org changes
	3
	Moderate

	 
	 
	 
	Organizational Approach(es) 
	 
	X
	 
	X
	 
	L
	Yes. They are: XXX
	4
	Minimal

	 
	 
	 
	Materiel (RECAP/SLEP)
	 
	L
	 
	L
	 
	M
	Yes. New test equipment. New training
	5
	None

	 
	 
	 
	Materiel (Evolutionary) (significant improvement to an existing capability)
	 
	M
	 
	M
	 
	M (with phase out of system XYZ)
	Yes. Requires new D, T, L, and F
	6
	Moderate

	 
	 
	 
	Materiel (Transformational) (basically, starting from scratch)
	 
	H
	 
	M
	 
	Requires significant reprogramming in the POM
	Yes. They are: YYY
	8
	Major. However if all approaches above are implemented, the gap is mitigated congruent with operational risk. 

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	 
	 
	 
	Materiel (Information Systems)
	 
	M
	 
	Unknown
	 
	Yes. If integrated with program Xray
	Yes. T,L,P
	7
	N/A. Gap mitigated congruent with operational risk.

	5
	B; A
	2
	Alternative CONOPS (Mandatory)
	 
	X
	 
	X
	 
	Y
	Yes. They are: ZZZ
	Mandatory
	Yes

	 
	 
	 
	Policy Alternatives (Mandatory)
	 
	X
	 
	X
	 
	Y
	Yes. They are: XYZ
	Mandatory
	Yes





· Use the following instructions when you are completing the RSA worksheet.

· Gap ID # field.  The Gap ID # field duplicates the numbered gaps from the FAA-FNA Worksheet completed during the FNA.  The importance of ensuring that ID numbers are accurate cannot be overemphasized for they allow quick, reliable, and traceable references.

· Gap type and timeframe.  The gap type identification meets the requirements for an ICD as laid out in the JCIDS Manual.  The gap timeframe offers the opportunity to view solution approaches temporally when appropriate.  For example, your gap may require solution approaches in all timeframes.  In this case, you may have a singular set of DOTMLPF approaches and considerations for addressing all three timeframes or, a combination of unique approaches for each timeframe.  The possibilities are endless, but you should make recommendations that cover all timeframes for which we have an unacceptable gap.  Remember, for this field you can enter multiple gap types and timeframes as appropriate. Appropriate entries are:

· Gap Type  (JCIDS Manual A-6) = A: proficiency; B: sufficiency; C. no capability.

· Gap Time frame  = N. near-term ; M. mid-term (POM); L. long-term (EPP); A. All timeframes

· Gap priority field.  The gap priority reflects the operational risk associated with this gap.  Enter the gap priority from the FAA-FNA Worksheet.
· Materiel or non-Materiel Approach field.  The Materiel or non-Materiel Approach Field is for the ICDT to record the ideas generated to close or mitigate the identified gap.  Individual approaches are assessed across the spreadsheet using:  existing analysis, new analysis, and/or PMJ.  Remember, the old analysis of materiel/non-materiel approaches was eliminated from the CBA process.  Elements of that analysis are now conducted at the beginning of the acquisition cycle (for materiel approaches).  The following approaches should be considered for this field (and preferably in this):

· Mandatory exploration of alternative CONOPS (and/or doctrine for near term).  The latest JCIDS Manual states, “Investigating alternative CONOPS is a JCIDS requirement.  “Whereas your original CONOPS and scenarios were based upon approved (doctrinal) guidance, this step should consider doctrinal alternatives, particularly those documented in an approved joint concept.  See the JS CBA Guide, V.3, paragraph 8.2 and 8.3 for further information.

· Mandatory exploration of policy alternatives.  Again, the new JCIDS Manual requires the consideration of policy alternatives as another non-materiel approach.  A policy change that allows new applications of existing capabilities or modifies force posture to increase deterrence is always of interest and should be considered.  Also note that a policy change will almost always imply a CONOPS that is different than your baseline efforts.  For this reason, it’s good to explore policy and CONOPS alternatives in parallel.  See the JS CBA Guide, V.3, paragraph 8.2 and 8.3 for further information.

· Non-Materiel DOTmLPF Approaches (includes recapitulation (RECAP)/ Service Life Extension Program (SLEP)).  Using PMJ, list all reasonable approaches from the INMA Worksheet that could close or partially close the gap.  Make a determination of the attributes and metrics that apply to the stated approach and make a qualitative (PMJ) assessment on whether or not the solution would close or partially close the gap.  Whereas the proposed DOTLPF alternatives are rather intuitive and straightforward, the little “m” is more of a challenge.  Typical “m” entries include proposing additional materiel of a type already in service, or making minor modifications to deployed materiel such as purchasing larger wheels and tires for an existing vehicle to improve its ability to negotiate more difficult terrain.  Some say this little “m” approach is executed through a DCR.  Some say this requires a new JCIDS document.  The only concrete statements in the JCIDS Manual, DCR enclosure, are, “…additional numbers of existing commercial or non-developmental items…” and, materiel approaches “…outside the scope… of a new defense acquisition program.”  Examples might include:  RECAP/SLEP resulting in no significant improvement in operational capability.  For your purposes, don’t worry about this until you are going to recommend this type of approach for JROC/AROC approval.  When you arrive at that point, contact the ARCIC gatekeeper for guidance as to which approach (DCR/DICR or ICD) is preferred by the TRADOC and Army leadership.
· Information system approaches (new, or to enhance fielded systems).  The term information systems is generally used synonymously with IT systems.  List potential information systems (or similar technologies with high obsolescence rates) or recommended evolution of the capabilities of existing systems.  Also, see JCIDS Manual, Enclosure C, Information Technology Requirements Oversight and Management for further information.

· Evolutionary materiel approaches.  These recommendations propose the incremental evolution of existing systems with significant capability improvement.

· Transformational (breakout) materiel approaches.  These approaches, a.k.a. breakout systems, differ significantly in form, function, operation, and capabilities from existing systems and offer significant and needed improvement over current capabilities or transform how we accomplish the mission.  Although these approaches are normally the most expensive and most risky from the technology perspective, they should still be explored.  Otherwise, we will discourage innovation and may miss a great opportunity.  These solutions offer an opportunity for TRADOC, Army, and/or Joint leaders to consider approaches that may solve gaps far beyond the ones in your lane.  In the context of the big picture, they may be the most cost effective way of accomplishing multiple missions and addressing multiple gaps.

· Attributes field.  You should extract the applicable attributes from your earlier work in the FAA and FNA.  These attributes should have been identified during the FAA process (reference paragraph B-2. h. of this guide).  These attributes are extractions from applicable higher-level concepts, plans, or doctrinal sources.  These attributes, according to the JCIDS Instruction, are “a quantitative or qualitative characteristic of an element or its actions.”  In addition to finding applicable attributes in concepts, you should also be referring to the applicable Senior Warfighting Forum prioritized list of capability attributes for battle space awareness, command and control, logistics, and net-centric capabilities (appendix A to enclosure A of the JCIDS Manual).

· Metrics field.  The metrics field is an expandable set of fields (for example, sub-columns under the Metrics Field heading) used to assess the desirability of each proposed solution.  To the extent possible, the metrics should facilitate rank ordering of the solutions.  However, quantifying the impact is not always possible, so some solutions may be limited to qualitative evaluation terms such as HIGH, MEDIUM or LOW; or, a yes or no.  While the applicable metrics are selected by the ICDT, each metric should be assessed by experts in the applicable field.  The following sub-sections are suggested metrics. Since we are combining materiel and non-materiel approaches, some metrics may not be applicable to all approaches.

· Technical risk.  For materiel approaches only.  The TRADOC S&T community and the aligned Research and Development Command will assist the ICDT in the technical risk level assessment.  This assessment measures the risk that arises from activities related to technology, design, engineering, manufacturing, and the critical technical processes of test, production, and logistics.  Suggested classifications for each listed materiel approach include; Low (L) acceptable risk, M (Medium) acceptable risk, but with some potential for unforeseen consequences and High (H) acceptable risk but with a great degree of unforeseen consequences.  If technical risk is unacceptable, remove proposed materiel approach from your list.

· Strategic responsiveness.  How well does the proposed approach address the gap(s) and the objectives and outcomes delineated in strategic guidance documents?

· Supportability.  Generally considered only for materiel approaches, but could include frequency spectrum, munitions, intelligence, IT and National Security System, etc.  From a materiel perspective, supportability is a key component of system availability.  However, for the RSA, supportability measures the impacts of a materiel change on the current means to support such a capability.  This can be captured in the following terms:  Low (L) comparable support requirements to current system, Moderate (M) requires some changes to the current support system and High (H) requires significant changes to the current system.

· Feasibility.  At this point, we only need to discriminate good ideas from bad ideas.  Although this relative term requires good PMJ and a little research, here are a few examples of the factors that must be feasible.

· If you proposed an alternative CONOPS, is the execution of that CONOPS really feasible across the range of Army and/or JIIM organizations that must be involved?

· If you proposed a new policy to mitigate a gap, does the execution of that new policy involve multinational forces and do we have their support?

· Is technical feasibility and schedule within the parameters of operational needs?  In other words, can you get what you need when you need it?

· Affordability.  This factor is measured relative to rough order of magnitude (or banded) costs associated with similar approaches, but perhaps under different conditions or performance standards consistent with the new RCs.  For materiel, this will require consultation with HQDA (G3/5/7; G8) and ASA(ALT).  Also for materiel, if you are citing a trade, list the fielded system(s) and/or sub-systems that could be traded for this capability.  Suggested classifications for each listed approach include:  Less (L) lower cost than current approach, Moderate (M) comparable to current approach and High (H) higher cost than current approach.

· DOTMLPF implications.  The DOTMLPF implications field is a mandatory sub-column in the metrics field.  Virtually any solution approach may require changes in other DOTMLPF domains.  For materiel approaches the DOTMLPF implications are two-fold.  There are DOTMLPF impacts associated with integrating this solution into the force mix.  And, there are DOTMLPF implications strictly supporting the implementation, operations, and support of the system to be fielded.  A good example of this is referenced in paragraph 14 of the JCIDS Manual, CDD and CPD format descriptions.

· Priority of Approach field.  This field contains the final rank ordered solution approaches after weighing all of the metrics.  Keeping in mind that it may take a number of collective approaches to mitigate a gap to an acceptable level of risk, prioritize your approaches from the aspect of optimization.  Normally, you will prioritize from least expensive and least difficult to implement, all the way up to a new, transformational approach.  However, that may not be the case when a more expensive and difficult to implement solution does a better job of closing the gap from an overall perspective.  So, the ICDT should discuss the degree that the individual approaches mitigate the gap and rank order them based upon their overall desirability.

· Impact on Gap field.  This is the final field on the worksheet and it is used by the ICDT to estimate the degree to which each solution approach closes/mitigates a given gap.  The ICDT should use PMJ to make this assessment.  If a particular solution approach affects mitigation of more than one gap, the contribution should be separately estimated for each of the affected gaps, but should be clearly noted that this approach has higher value.  Also, if your recommended solutions have interdependencies on programmed, but not fielded solutions, you should note those interdependencies as a caveat to your final statement regarding closure or level of mitigation for a given gap.  Acknowledge both high value solution approaches and interdependencies on the CBA Summary Worksheet.  When it comes to degrees of closure, it’s the ICDT’s call.  However, you could use terms such as “has a minimal impact on closing the gap, has a moderate impact on closing the gap, or has a major impact on closing the gap, or closes the gap.  Once again, another acceptable term at end state is that the collective approaches “mitigate a gap to an acceptable level of risk.”  We cannot afford to close every gap in its entirety.

· Weed alternatives.  After the assessment is complete, some of the alternatives may be ruled out (as they apply to a particular gap) due to low technical maturity, high risk, etc.  The remaining alternatives are then prioritized and the best combinations of those approaches will be ranked in priority order and listed in the CBA Summary Worksheet, which we will cover next.

4)  Step 4.2.  Finalize the FSA.  Once the RSA worksheets are complete each study team member (to include the SMEs) should read the completed worksheets independently and thoroughly to understand the recommendations and their impact on the gaps being analyzed.  After all the team members have read the worksheets, we recommend that the team leader facilitate a discussion to ensure that the thoughts and interpretations of the recommendations are correct.

· If your team does not conclude that the gap assessments are accurate or complete, the team leader should initiate a process to achieve group consensus.  If there is a strong dissenter in the group with sufficient rationale (e.g., SME in an INMA or a special materiel area) for evaluating a specific gap differently from the rest of the group, then the team leader should have the dissenter document for the record his rationale and quantitatively estimate the magnitude of the remaining gap.

· Next, your team will prioritize the best combinations of the remaining alternatives and will rank order and prioritize the gaps and alternative solutions.  Summarize your results in the form of the CBA Summary Worksheet (see table D-4 below).  This worksheet will give you a prioritized listing of potential DOTMLPF approaches.  The only decision to make is whether all viable solutions should be considered or whether some should be eliminated based on the metrics assessed.  The ICDT Chair should make this decision.  The following are key entries that must be included in the summary:

· Enter the applicable gap numbers and priorities; recommendations and rationale; and the impact on the gap.

· Enter interdependencies as discussed in the “Impact on Gap” field in the RSA Worksheet description above.  If none, so state.

· Enter High Value solutions as discussed in the “Impact on Gap” field in the RSA Worksheet description.


















Table D-4.  CBA Summary Worksheet.
	Gap ID #
	
	Gap Priority
	

	*Recommendation (to address gap)
	Rationale
	High Value Solutions
	Interdependencies
	Impact on Gap

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	Gap ID #
	
	Gap Priority
	

	*Recommendation (to address gap)
	Rationale
	High Value Solutions
	Interdependencies
	Impact on Gap

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	


* Recommendation for a low to medium risk gap may be to accept risk (when prudent), and not pursue a solution approach.  Explain your rational and you are done with the gap summary.



5)  Step 4.3.  Submit results to ICDT chair.  Once your FSA Worksheet is complete, submit the FSA results and worksheets to the ICDT Chair for approval.  When you submit the analysis, request that if the ICDT Chair has any feedback or edits, the feedback and edits are actionable and specific.  If the Chair makes comments requiring changes, make the necessary changes to the analysis and resubmit.  This cycle should continue until the ICDT Chair agrees with and signs off on the analysis.

[bookmark: _Toc235007965]e.  Step 5.  Prepare and submit a final report.  Once the ICDT Chair signs off on the analysis, your ICDT can submit the final FSA report.  You forward the recommended materiel and/or non-materiel approaches, or combination of approaches, and the supporting FSA results to the ARCIC Gatekeeper for ARCIC staffing.  Note that this does not mean the final report is not written until the ICDT Chair signs off on the report.  We would suggest that you start building the final report as early as possible and add contents to it or modify the contents as the CBA process progresses.  It is critical that the FSA Final Report makes a case for pursuing the selected DOTMLPF changes your study team recommends.  And it is doubly critical that the analysis makes a case for the rationale if your team proposes pursuing any new materiel solution(s).


Table D-5.  FSA Final Report Format.
	FSA
	FSA Final Report Memorandum
	




1)  Step 5.1.  Prepare the Final report package contents.  Your ICDT will prepare a final report package and draft an FSA final report memorandum.  Use the above template to assist your team in drafting the FSA Final Report Memorandum.

2)  Step 5.2.  Forward FSA final report package for validation and functional division staffing.  The Functional Division AO will identify the appropriate staff to review of final FSA for comment.  Depending upon the nature and magnitude of comments the report receives, the AO will make a decision on whether to make the edits (for minor comments) or return the documentation to the ICDT for revisions.

3)  Step 5.3.  Approval and distribution of final FSA.  The ICDT or proponent forwards the recommended non-materiel or materiel approach, or combination of approaches and the supporting FSA results to the ARCIC Gatekeeper for TRADOC internal staffing and subsequent functional Dir (ACDD, CDAD or Future Force Integration Directorate (FFID)) approval.  As required, an ICDT or proponent is then directed to compile the analysis and all necessary JCIDS data into a DICR (for joint, use a DCR), and ICD, or both.  For ICDs with proposed JPDs of Joint or JCB Interest, the Dir, ARCIC will direct completion.

4)  Step 5.4  Forward the report to the ARCIC gatekeeper.  Once the FSA is approved, the gatekeeper will forward the final FSA package to all relevant parties per the direction of the directors of ACD, CDA, or FFI.  Any time changes are made to the final report, an updated documentation must be submitted to the gatekeeper.

5)  Post Independent Analysis (PIA).  One follow-on note for special cases.  If an independent assessment is required to provide an objective review of the CBA, the Dir, ARCIC may commission a PIA to support the ARCIC’s recommendation to prepare and submit an ICD.  The ARCIC (CDAD, supported by S&AD) conducts this independent analysis to ensure it follows the usual and customary analytic procedures; to assess whether the scope is appropriate; and to ensure the findings and recommendations are supported by the analysis.  S&AD forwards its recommendation through the Dir, CDA or Dir, ACD or Dir, FFI for approval.  An ICDT or a proponent is then directed to prepare DCRs/DICRs and/or ICDs as appropriate.  The CBA process is now complete.
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Table D-6.  FSA Standards and Approval Criteria.
	Item
	Requirement
	Pass/Fail
	Required Corrective Actions

	1
	Has the team provided their analysis of potential approaches for each gap in each of the DOTMLPF domains?
	
	

	2
	Has the team reviewed all potential non-materiel approaches to determine if all gaps can be closed by these actions?
	
	

	3
	For gaps which are not closed by the non-materiel solutions, has the team reviewed potential materiel approaches which do not require new programs, i.e., those which can be implemented by modifications to existing materiel?
	
	

	4
	Where gaps cannot be closed by the above steps, did the team generate a list of potential approaches, by type of materiel approach (transformational, evolutionary or IT), which can be achieved by establishing new materiel programs?
	
	

	5
	Are the metrics selected appropriate for the gap(s) being considered and the approaches being evaluated?
	
	

	7
	Did the team eliminate non-viable solutions and explain their rationale?
	
	

	8
	Are the viable solutions prioritized?
	
	

	9
	Has the team completed the necessary worksheets to support the FSA?
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Table D-7.  Activity Models and Knowledge Opportunities.
	Activity
	Input
	Output
	Description
	Guidance
	Knowledge Opportunity

	Step 1.
Prepare for FSA
	· Final list of ARCIC prioritized and approved gaps for FSA analysis.

· Understanding of current and programmed capabilities and time frame required.
	Proper SME membership prepared to execute FSA
	· Assemble the team
· Bring the team up to speed
· Prepare timelines
· Develop budget
· Identify resources
· Plan logistics (mtg rooms, etc.)
	· The team leader’s job is to ensure the team is prepared, to include knowledge of how to conduct the FSA.
· The team membership must be refined to reflect the new skill sets and expertise required.
· The gaps to be analyzed and their priority will be defined in the FSA Tasking Memo.
· Use the ICDT Charter to draw resources from:
· FCBs
· Concept developers from CDE
· Army / Joint Staff
· ARCIC Functional Divisions
· ARCIC S&AD as analysis representatives
· Each proponent responsible for the capabilities and measures of effectiveness in the approved FAA. These representatives must understand both current and programmed force aligned with their capabilities.
· Other services
	No

	Step 2. Conduct ideas for non-materiel approaches (INMA) analysis
	· Capability gaps

· Knowledge of the DOTMLPF domains
	A list of non-materiel solutions which includes exploration of Alternative CONOPS & Policy, as well as approaches using current material in new quantities, in new ways, and with minor modification, etc.

Updated Ideas for Non-Materiel Approaches worksheet
	· For each approved gap, review each domain of the DOTMLPF and give your thoughts as to possible approaches

· Generate and document non-materiel solutions that could mitigate or close each identified gap
	A brainstorming process is recommended to collect potential solutions for the DOTMLPF domains.

· The team leader should establish a time limit for suggestions. When each list is complete, a summary statement of why you feel this is a viable approach will be captured.

· All DOTMLPF domains should be separately considered for each gap. For materiel solutions, limit identification to additional numbers of existing commercial or non-developmental items previously produced or deployed.

Alternative CONOPS:  consider doctrinal alternatives, particularly those documented in an approved joint concept.

Alternative Policy:  consider policy changes that allow new applications of existing capabilities or modifies force posture to increase deterrence.

Doctrine:
· Determine if new doctrine can be developed to fully/partially close this gap. Update the worksheet detailing how the new/modified doctrine will address the gap.
· If the new doctrine is a partial solution then estimate the value added by the new doctrine 
· Are there documented procedures that are not being followed that would close or mitigate the gap if followed?

Organization:
· Identify and discuss any organizational changes that can be applied to the gap. 
· If the new organization is a partial solution then estimate the value added by this new organization or organizational construct.

Training:
· Identify and discuss any training changes that can be applied to the gap.
· If training changes can be applied, estimate the value added by this training.
· Can training be delivered more effectively?  Are the training results being monitored and analyzed for effectiveness?  Is access to training a limiting factor?
· Is training properly staffed and/or funded? Is the training relevant, and applicable?
· Are there training devices, simulators, or simulations that, if developed and fielded, would address the gap?

Leadership/Education:
· Identify and discuss any Leadership/Education changes that can be applied to the gap.
· If the new Leadership/Education changes are a partial solution, then estimate the value added.
· Is educational curriculum up to date and relevant?

Personnel:
· Identify and discuss any personnel changes that can be applied to the gap.
· If the new personnel changes are a partial solution then estimate the value added.
· Does this task require the creation of a new MOSI or ASI?

Facilities:
· Identify and discuss any facility changes that can be applied to the gap.
· If facility changes can be applied, estimate the value added.

Current materiel:
· Identify potential solutions that don’t require new programs (i.e., acquire additional materiel of the type already in service or making minor modifications to existing materiel solutions).  For example, purchasing larger wheels and tires for an existing vehicle.
· Identify and discuss any existing materiel changes that can be applied to the gap.
· If these types of materiel changes can be applied, estimate the value added.
· Update the INMA
	Yes

If the data exists elsewhere, use it. But, careful thought should be given before totally skipping this step.  This is a chance for all SMEs to express their opinions on “ideas”.  Some of the ideas could be way out in left field but put them down for now.  They can be ruled out later when the ideas are evaluated.

	Step 3. Conduct ideas for materiel approaches (IMA) analysis
	· Capability gaps

· Knowledge of the DOTMLPF domains.
	Completed IMA Worksheet
	Generate a general list of potential materiel solutions that could close or mitigate the gaps and document in the IMA Worksheet.
	· A brainstorming process is recommended to collect potential materiel solutions for each remaining gap.

· The ICDT should obtain as wide a scope of subject matter expertise as necessary. They should include R&D and S&T expertise for technologies, services and products that are available, in development, or on the technological horizon from organizations and institutions such as government labs, technology consortia, research centers or think tanks, commercial industry. (The ICDT should encourage the use of teleconferencing and VTCs to widen participation by these agencies to minimize travel and TDY expense.)
	Yes

This is a viable knowledge opportunities if a team has the knowledge to complete all documentation prior to this step concluding with the IMA Worksheet. If the data exists elsewhere by all means use it but careful thought should be given before skipping this step.  This is a chance for all SMEs to express their opinions on “ideas”.  Some of the ideas could be way out in left field but put them down for now.  They can be ruled out later when the ideas are evaluated.

	Step 4. Conduct Recommended DOTMLPF Solution Approaches (RSA)
	INMA & IMA Worksheets
	· Viable prioritized DOTMLPF solutions.

· Completed RSA and CBA Summary worksheets.
	For each approach or combination of approaches generated in the IMA and IMNA, evaluate and document as outlined in steps 2 and 3.
	
	Yes

This is a viable knowledge opportunities if a team has the knowledge to complete all documentation on the RSA worksheet.

	Step 4.1. Enter reasonable DOTMLPF solution approaches in the RSA worksheet
	INMA & IMA Worksheets
	Thoughtful recommendations to close or mitigate gaps to an acceptable level of risk.
	Complete RSA sheet
	Use the instructions in of this Guide
	Yes

This is a viable knowledge opportunities if a team has the knowledge to complete all documentation on the RSA worksheet.

	Step 4.2.  Prioritize and finalize list of viable DOTMLPF approaches
	RSA Worksheet
	· Completed RSA worksheet

· Completed CBA Summary worksheet
	· Evaluate each proposed approach against standards derived from the concept
· Eliminate solutions that do not meet the standards.
Prioritize remaining viable solutions.
	· Use the required capability to determine if a standard exists for a proposed solution.  If a standard exists, examine each proposed solution for compliance with the standard.  If the solution does not meet the standard then it is non-viable.  For example, if a required capability must be available in 3 years and timeframe is a metric for which the approach is assessed as 8 years, the approach can be eliminated by stating this reason.
· Other examples include:
· If a required capability establishes a maximum weight that a foot soldier can carry under certain conditions, and weight is a factor, then any solution that exceeds the maximum weight is not feasible.
· If a required capability implies that more personnel will be needed to operate a piece of equipment it can accommodate, the solution is not feasible (A tank with limited personnel might be an example).

· Rank approaches in terms of which most effectively mitigates the gap under consideration.  Remember, there is seldom a need to completely close a gap.  If there can be a partial resolution or mitigation for a gap, then determine if the mitigation is sufficient to decrease the risk to an acceptable level.  Please document any assumptions or rationale that resulted in your decision to accept some risk.

· This worksheet will give you a prioritized listing of potential DOTMLPF approaches. The only decision to make is whether all viable solutions should be considered or whether some should be eliminated based on the metrics assessed. The ICDT Chair should make this decision.
	Yes

This is a viable knowledge opportunities if a team has the knowledge to complete all documentation prior to this step concluding with the CBA Summary worksheet.

	Step 5.  Obtain approval and distribute FSA
	Completed CBA worksheet
	FSA final report
	Once the required worksheets are completed prepare and submit the final report.
	If the Dir ACD/CDA does not approve the final report, he will return it to the appropriate step in the FSA process for rework.
	No

	Step 5.1. Prepare FSA Final Report
	· Completed CBA Summary worksheet
· FAA-FNA Worksheet 
· INMA
· IMA Worksheet 
· RSA Worksheet
	· FSA final report

· FSA Final Report Memorandum
	· The ICDT will prepare a final report package and draft a FSA final report memorandum.  The final report package will include:

· FSA Final Report Memorandum
· Completed CBA summary worksheet
· FAA-FNA Worksheet 
· INMA worksheet 
· IMA Worksheet 
· RSA Worksheet
	It is critical that the FSA Final Report makes a case for pursuing the selected DOTMLPF changes and provides special emphasis on the rationale for pursuing any new materiel solution(s).
	No

	Step 5.2. Forward FSA final report package for validation and functional division staffing
	· FSA final report

· FSA Final Report Memorandum
	Staffing Comments
	Functional Division AO identifies staff for review of final FSA for comment
	Depending upon the nature and magnitude of comments received, the Action Officer  makes a decision on whether to make the edits (for minor comments) or return the documentation to the ICDT for revisions
	No

	Step 5.3. Approval and distribution of final FSA
	· FSA final report

· FSA Final Report Memorandum
	Approved FSA
	The Dir ACD/CDA approves the FSA
	· If Dir ACD/CDA does not approve the FSA he sends the FSA back to the ICDT team with specific guidance for resolving the issues and milestones for implementing the prescribed guidance.

· The FSA approval will generate an ICD, DCR, or both.
	No

	Step 5.4. Forward report to ARCIC gatekeeper
	Approved FSA
	Transmitted FSA to all relevant parties
	The gatekeeper will forward the final FSA package to all relevant parties per the direction of ACD/CDA.
	Any time changes are made to the final report, an updated documentation must be submitted to the gatekeeper.
	No
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Trades Checklist (for FSA).

This checklist provides an opportunity for subject matter experts to answer questions and document the trades considered during their analysis.  This checklist is not meant to be all inclusive.  It will be revised based on input by the user and through Lessons Learned.  

Bottom Line Up Front – the higher the cost and difficulty of solution implementation, the greater the scrutiny by the leadership.

Table D-8.  Illustrative CoE Level Trades.
	
	Question
	Response

	1
	Did you make and document DOTMLPF trades within your primary capability area framework?
	

	2
	Were complementary DOTMLPF capabilities/solutions from other Army organizations and/or functional areas considered and leveraged (or ruled out) to mitigate gaps to an acceptable level of risk?

Is the reasoning for your trade decisions laid out in your documentation?
	

	3
	Were complementary DOTMLPF capabilities/solutions from other Service and/or joint organizations considered and leveraged (or ruled out) to mitigate gaps to an acceptable level of risk?

Is the reasoning for your trade decisions laid out in your documentation?
	

	4
	If trades outside your area of influence were considered (above), did you involve the appropriate organizations in your analysis?

In Other Words (IOW) - if trades were made and they might impact other warfighting tasks at any echelon, were those dependent organizations and TRADOC COEs notified?

Were second and third order effects considered?
	

	5
	Were alternative CONOPS considered and documented?

Was an alternative CONOPS offered to mitigate your gap?  Why or why not?
	

	6
	Were changes in Army, other service, and/or joint policies considered and documented?

Was an alternative policy offered to mitigate your gap?  Why or why not?
	

	7
	Were modifications to current or programmed solutions considered and ruled out before recommending new materiel?
	

	8
	If your recommendation improves an existing, though inadequate, capability – have you considered solutions made excessively redundant by the new capability as bill payers?

If not, why not?
	

	9
	Did you consider and eliminate the least expensive DOTMLPF approaches before recommending a more expensive/risky solution?

IOW – did you document the trades that moved you from the least expensive and risky solutions to the more expensive and risky solutions?
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Annex IV.  ARCIC Functionals; FFID (less the Director); AWD.

Table D-9.  ARCIC Functionals; FFID (less the Director); AWD.
	
	Question
	Response

	1
	Given your staff management authority across the capability areas you manage, and your knowledge of a bigger warfighting picture, have the CoE’s considered and documented optimal trades considerations?
	

	2
	Based upon your knowledge of HQDA and/or other Service and joint capability development efforts and policy direction, are there other trades you can recommend given your warfighting perspective?
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Annex V.  Directors-Level Trades.

Table D-10.  Directors-Level Trades; Director ARCIC Trades.
	
	Question
	Response

	1
	Are trades consistent with the “single integrated one gap” list?

If not consistent, is justification adequate?
	

	2
	From the standpoint of all Army and Joint capability areas, have the CoE’s and ARCIC Functional Divisions, AWD, and FFID considered and documented optimal trades’ considerations and made solid recommendations for forwarding to HQDA and/or the JS?
	

	3
	Based upon knowledge of the total warfighting picture and future HQDA, other Service, and joint development efforts and policy direction, are there other trades to recommend to HQDA and/or the JS?
	

	4
	Should COE/ARCIC solution priorities be adjusted based upon the Director’s level of knowledge and top-level view of the force?

Note:  The Dir, ARCIC, based upon COE, ARCIC and HQDA APRB input, makes the final decisions on which solution recommendations will be carried forward in a JCIDS document (DCR; DICR; ICD (and CDD/CPD when appropriate)).
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[bookmark: _Toc235239861][bookmark: _Toc215464008][bookmark: _Toc226175280][bookmark: _Toc174957172]E-2.  Types of data.  An analyst must understand the types of data he or she is using in the study and how it impacts the results.  Data can be verbally descriptive (qualitative) or numerical (quantitative) in nature and can be based upon observation (empirical) or based upon opinion (subjective).  Qualitative, subjective data has different limitations than quantitative, empirical data.  Analysts should recognize the limitations of the data they are using and communicate the findings appropriately—this is where documenting CLA will help.

a. Qualitative and quantitative data.  The analyst should consider whether he or she is collecting quantitative or qualitative data in order to determine the appropriate venues and analytic techniques for the type of data collected.  Qualitative data is “a data value that is a non-numeric description of a person, place, thing, event, activity, or concept.”[footnoteRef:42]  Quantitative data is a “numerical expressions that use numbers, upon which mathematical operations can be performed.”[footnoteRef:43]  Quantitative data allows the analyst to underpin the study with commonly used and accepted statistical analysis techniques whereas qualitative data may provide information that quantitative data cannot convey.  It is often best to use the two types of data to complement one another. [42:  TRAC’s Definitions for Analysts, pg. 31.]  [43:  Ibid.] 


b. [bookmark: _Toc174957173][bookmark: _Toc215464010][bookmark: _Toc226175282][bookmark: _Toc235239862][bookmark: _Toc174957174][bookmark: _Toc215464011][bookmark: _Toc226175283]Empirical and subjective data.  The word “empirical” is defined by the American Heritage Dictionary as “verifiable or provable by means of observation or experiment.”  The same reference defines the word “subjective” as “proceeding from or taking place in a person’s mind rather than the external world.”  Therefore, empirical data is data that is collected via observation or experiment, and subjective data is data collected from personal opinion.  Empirical data is typically preferred for conducting analysis and is by far the more difficult of the two to obtain because it usually requires more resources.  Resource constraints may place the analysis team into a situation in which they cannot obtain empirical data; this may limit them to using only subjective data.  This is important to note because many decisionmakers are wary of results based upon subjective data, so the analysis team must be able to defend their selection of data sources if necessary.

c. Scales of measurement.  The scales of measurement that are typically referenced today were created by S.S. Stevens in the 1940’s.  The scales of measurement he identified are nominal, ordinal, interval, and ratio.  The following paragraphs provide a brief description of these scales and their uses.  It is recommended that the reader reference the Multi-Attribute Decision Making (MADM) and Associated Assessment Techniques in Support of Army Studies and Analyses Code of Best Practice (COBP), pages 77 through 85, to get a better understanding of the strengths and weaknesses of these scales of measurement.  Table E-1 describes the various scales and lists appropriate transformations and statistics for each.

Table E-1.  Comparison of measurement scales. [footnoteRef:44] [44:  Created with information obtained from the MADM COBP and Nominal, Ordinal, Interval, and Ratio Typologies are Misleading.] 

[image: ]

1) [bookmark: _Toc174957175][bookmark: _Toc215464012][bookmark: _Toc226175284]Nominal scale.  For a nominal scale, numbers are used merely as identifiers and do not necessarily have numeric value.  Examples of nominal data include numbers on sports jerseys and classifications of personnel—e.g., “1” represents an enlisted soldier and “2” represents an officer.  The values of these numbers have no meaning other than to classify the differences among individuals or groups.  Any transformation that preserves the relationship between individuals and their identifiers are permissible.  Appropriate statistics for nominal data include the number of items (count), percent of the total count, mode, and contingency correlation.

2) [bookmark: _Toc174957176][bookmark: _Toc215464013][bookmark: _Toc226175285]Ordinal scale.  With an ordinal scale, numbers represent an order: however, the magnitude of the difference between the numbers is unknown.  For example, the following represents a person’s preference for the various flavors of ice cream, “1” being the favorite and “3” being the least favorite.  “1” represents chocolate, “2” represents vanilla, and “3” represents strawberry.  In this case, it is clear that the individual prefers chocolate over vanilla, but the analyst cannot determine how much more this person prefers chocolate to vanilla.  This person may just barely prefer one flavor over the other, or may really love choice number one and hate the second and third choices.  It is impossible to tell with an ordinal scale.  Any mathematical transformation that preserves the ordinality of the mapping of the data is permissible for ordinal data.  For example, taking logs, finding square roots, performing linear transformations, adding a constant and multiplying by another constant are all acceptable for ordinal data.[footnoteRef:45]  Appropriate statistics include all of the calculations for the nominative scale as well as calculating the median, percentiles, and ordinal correlations. [45:  Ibid.] 


3) [bookmark: _Toc174957177][bookmark: _Toc215464014][bookmark: _Toc226175286]Interval scale.  An interval scale provides both rank order as well as the magnitude between values.  Interval data have an arbitrary “zero” point, which means that the values on this scale do not have a multiplicative relationship.  For example, the Fahrenheit and Centigrade temperature scales are interval.  A person can recognize the fact that 64 degrees Fahrenheit (°F) is much warmer than 32°F.  However, 64°F does not contain twice as much heat as 32°F.  This is because the Fahrenheit and Centigrade temperature scales have an arbitrary “zero” point.  Contrast this with the Kelvin temperature scale, which possesses a true “zero” point, and is a ratio interval scale.  Examples of other interval scales include ACT and SAT scores.  Permissible transformations include those that preserve the relative difference between values.  Examples include adding a constant and multiplying by a constant.  Appropriate statistical methods include all the calculations for the nominal and ordinal scales as well as calculating the mean, standard deviation, and product-moment correlations.

4) [bookmark: _Toc174957178][bookmark: _Toc215464015][bookmark: _Toc226175287]Ratio scale.  A ratio scale is similar to an interval scale in that both the ratio and interval scale provide both rank order as well as the magnitude between values.  The ratio scale differs from the interval scale in the fact that the ratio scale possesses a true “zero” point.  Therefore, the values on this scale have a multiplicative—or ratio—relationship to one another.  Continuing with the example given above regarding temperature scales, 100 degrees on the Kelvin scale does, in fact, possess twice as much heat as 50 degrees.  Examples of other ratio data include money and counts of equipment destroyed.  Appropriate statistical methods include all of the calculations for all of the other scales as well as calculating geometric means and coefficients of variation.
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[bookmark: _Toc235239863][bookmark: _Toc215464016][bookmark: _Toc226175288]E-3.  Summary and conclusion.  The analyst must understand the types of data and the measurements of scale used during the study and must recognize their impacts upon the study.  Data can be qualitative or quantitative in nature and may be based upon observation (empirical) or opinion (subjective).  Additionally, the data collected may lie on one of four scales of measurement:  nominal, ordinal, interval or ratio.  The analyst must consider both the types of data and the scales of measurement carefully in order to select appropriate analytic techniques for the data collected, to properly interpret the results of the analysis, and to correctly convey the results to the study sponsor and decisionmaker.
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[bookmark: _Toc215464017][bookmark: _Toc226175290][bookmark: _Toc233601365][bookmark: _Toc235241050]Appendix F:  Analytic Venues.

[bookmark: _Toc215464019][bookmark: _Toc226175291][bookmark: _Toc235241051]F-1.  Purpose of this appendix.  The purpose of this appendix is to provide the analyst with a description of some analytic venues that may be used during a CBA.  This appendix does not list all of the possible venues, but rather lists venues commonly used by TRAC analysts as listed in the Microsoft Excel workbook titled, Analytic Venues for Learning.

[bookmark: _Toc215464020][bookmark: _Toc226175292][bookmark: _Toc235241052]F-2.  Select analytic venues.  Concurrent with determining the types of data that must be collected to support the study, the analyst must select the appropriate venue to collect the data.  An analytic venue is the place or setting in which the data collection and analysis takes place.[footnoteRef:46]  In many cases, the constraints and/or limitations make several of the venues unfeasible, and the remaining venue(s) determine the type of data that the analyst may collect.  The analyst must select a venue that both meets the limitations and constraints of the study and allows the analysis team to produce data with the highest possible confidence.  The types of analytic venues listed in TRAC’s Analytic Venues for Learning include:  seminar, workshop, wargame, and warfighting experiment.  Figure F-1 shows how these venues typically relate to resource requirements and confidence in output.  The venues that produce the higher confidence in output do so because they better facilitate the collection of data that is both quantitative and empirical.  With that said there are circumstances in which results of a seminar or workshop may carry greater confidence than results of a wargame or experiment because the conditions and variables are so complex that they cannot be easily measured; making PMJ the best method for evaluation. [46:  Adapted from the definition for the word “venue,” which is provided by the American Heritage Dictionary.  ] 
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[bookmark: _Toc235256511]Figure F-1.  Analytic venues with reference to confidence in output and resource requirements.

[bookmark: _Toc215464021][bookmark: _Toc226175293]a.  Seminar.  The focus of a seminar is on sharing information and forming a common foundation or consensus for follow-on efforts.  It is typically conducted in a conference environment and is run by a facilitator.[footnoteRef:47]  The seminar is useful for understanding and/or investigating concepts and can be used to collect data that is qualitative and subjective. [47:  TRAC’s Analytic Venues for Learning, Microsoft Excel Workbook, TRADOC Analysis Center.] 


[bookmark: _Toc215464022][bookmark: _Toc226175294]b.  Workshop.  A workshop is a brief, intensive work effort for a relatively small group of people that focuses on creating a specific input requirement.[footnoteRef:48]  One distinction between workshop and seminar is that the attendees of a seminar are simply receiving information whereas, in a workshop, they are active participants.  Workshops typically generate quantitative and qualitative data that is subjective in nature.  Types of workshops include:  general workshop, staff exercises (STAFFEX) and rock drills. [48:  Ibid.] 


[bookmark: _Toc215464023][bookmark: _Toc226175295]1)  General workshop.  The term “general workshop” is used to describe a group work effort that meets the criteria above and is neither a STAFFEX, nor a rock drill.

[bookmark: _Toc215464024][bookmark: _Toc226175296]2)  Staff exercise (STAFFEX).  A STAFFEX is an exercise focused on the staff (i.e., the headquarters or command element) execution of the Military Decision-Making Process, from which insights may be gained through the examination of multiple mission threads simultaneously.  Emphasis is on the procedures used by the staff in planning their assigned missions and tasks.  It may involve the use of either map exercise (MAPEX) or simulated exercise (SIMEX) processes.[footnoteRef:49] [49:  Ibid.] 


[bookmark: _Toc215464025][bookmark: _Toc226175297]3)  Rock drill.  A rock drill is an exercise or event that verifies unique mission threads, one at a time to identify shortfalls within a proposed function or functional area. A rock drill is designed to:  1) Extract and capture professional military judgment (PMJ) from interactions of staff elements as they react to a pre-planned set of mission threads within a scenario during the Military Decision-Making Process process, or 2) Develop a set of procedures to accomplish selected missions or mission threads.[footnoteRef:50] [50:  Ibid.] 


[bookmark: _Toc215464026][bookmark: _Toc226175298]c.  Wargame.  A wargame is a simulation of a military operation involving two or more opposing forces using rules, data, and procedures designed to depict an actual or assumed real life situation. Types of wargames include:  MAPEX, computer assisted map exercises (CAMEX), and SIMEX[footnoteRef:51] and may or may not include the use of combat models.   [51:  Ibid.] 


[bookmark: _Toc215464027][bookmark: _Toc226175299]1)  Combat models.  Combat models such as vector-in-command model (simulation module), FireSim, AWARS, JANUS, and COMBAT XXI may serve as wargames or facilitate wargames.  Combat models may be human-in-the-loop where live participants make decisions at key junctures of the simulation or may be closed simulations where all decisions are determined by the computer using algorithms.  To ensure a high confidence in the data provided by these models, these models should be verified and validated, the scenario used in the model should be DPS compliant, and the input data should be validated by AMSAA and the intelligence community.

[bookmark: _Toc215464028][bookmark: _Toc226175300]2)  Map exercise (MAPEX).  A MAPEX is an exercise in which a series of military situations is stated and solved on a map.  Originally defined as a training event, “MAPEX” has become an analytic term.  A MAPEX serves as a useful venue for identification of mission threads and for investigation of concepts.  For analysis purposes, a MAPEX produces results that are consistent with the rigor imposed at the outset of the MAPEX.[footnoteRef:52] [52:  Ibid.] 

[bookmark: _Toc215464029][bookmark: _Toc226175301]3)  Computer assisted map exercise (CAMEX).  A CAMEX is an analytic event in which tactical plans and movement are cyclically determined by individuals or staffs and input into a computer simulation (AWARS) for adjudication of outcomes and subsequent presentation to the individuals or staffs for the next cycle.[footnoteRef:53] [53:  TRAC’s Analytic Venues for Learning.] 


[bookmark: _Toc215464030][bookmark: _Toc226175302]4)  Simulated exercise (SIMEX).  A SIMEX is an event similar to a CAMEX, but which will usually involves continuous interaction (vice cyclic) of multiple players with the simulation used in the event.[footnoteRef:54] [54:  Ibid.] 


[bookmark: _Toc215464031][bookmark: _Toc226175303]d.  Warfighting experiment.  A warfighting experiment is a discrete single event or progressive iterations for testing and assessing new equipment, technologies, and information gathering technologies aimed at increased warfighting capabilities.  Advanced Warfighting Experiments typically have large teams of multiple Battle Laboratories, materiel developers, combat developers, training developers, doctrine developers, industry, and academia to test, operate, and evaluate advanced ideas, concepts, and technologies.  Types of warfighting experiments include limited objective experiments and field experiments (live-virtual-constructive (LVC)).[footnoteRef:55] [55:  Ibid.] 


[bookmark: _Toc215464032][bookmark: _Toc226175304]1)  Limited objective experiment (LOE).  A limited objective experiment is a narrowly scoped, analytically focused event to refine and assess components of organizational designs and CCP concepts, e.g. deployment analysis modeling.[footnoteRef:56] [56:  Ibid.] 


[bookmark: _Toc215464033][bookmark: _Toc226175305]2)  Field experiment (live-virtual-constructive (LVC)).  An LVC combines multiple LOEs and SIMEX’s to extend insights across concept or proponent areas.  It is used to gain insights into the effectiveness of force designs and to identify appropriate modifications to the CCP concepts and organizational designs.[footnoteRef:57] [57:  Ibid.] 


Appendix F (Analytic Venues) to the TRADOC CBA Guide
[bookmark: _Toc215464034][bookmark: _Toc226175306][bookmark: _Toc235241053]F-3.  Summary and conclusion.  The analytic venues commonly available to TRAC analysts when conducting a CBA include seminars, workshops, wargames, and experiments.  The venues require varying degrees of resources and provide differing levels of confidence in data.  Analysts must select the venues that both meets the limitations and constraints of the study and allows the analysis team to collect data with the highest possible confidence.
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[bookmark: _Toc215464035][bookmark: _Toc226175308][bookmark: _Toc233601366][bookmark: _Toc235241633]Appendix G:  Data collection from SMEs.

[bookmark: _Toc235241634][bookmark: _Toc215464037][bookmark: _Toc226175309]G-1.  Purpose of this appendix.  The purpose of this appendix is to provide an example of one process for collecting data from SMEs during a CBA.  There are many ways to collect data from SMEs, and this is only one of them.  Analysts must determine whether the techniques described in this appendix meet the requirements of their study.  This process is used for each of the three phases of a CBA and incorporates questionnaires, distance collaboration tools, Delphi technique, and workshops to solicit data from SME and to develop a consensus regarding the data.  For more details regarding this topic, refer to the Multi-Attribute Decision Making (MADM) and Associated Assessment Techniques in Support of Army Studies and Analyses Code of Best Practice (COBP).

[bookmark: _Toc235241635][bookmark: _Toc215464038][bookmark: _Toc226175310][bookmark: _Toc235241636][bookmark: _Toc215464039][bookmark: _Toc226175311]G-2.  Challenge.  One challenge with collecting data from SMEs is that much of the data collected is subjective and qualitative in nature.  This is especially true during the problem formulation portion of a CBA when developing the list of capabilities and T/C/Ss.  Another challenge is that the number of SMEs participating in the CBA may be quite low—too low in fact to provide enough responses to use most statistical analysis techniques.  In most cases, 30 or more data points are required to provide a decent level of confidence for most statistical techniques.  This is why the process described in this appendix depends more upon Delphi technique (i.e., SME consensus building) as much as upon statistical processes.

G-3.  Delphi technique.  The data collection process described in the following paragraphs is based upon the Delphi method.  Delphi techniques are used to help a group of SMEs gain a consensus.  Delphi is a very structured and disciplined process that entails soliciting input from SMEs, then providing them with the results of the group’s input so they can make adjustments to their individual responses if necessary.  Typically, an analyst will highlight outliers or bi-modal data to the group and facilitate discussion to determine why the anomalies in the responses exist.  Once the discussion is complete, the group is asked to provide input—anonymously—a second time.  This process continues until the anomalies in the data are removed or until each member of the group believes that they understand the questions and process and are satisfied with their individual responses.  Refer to the MADM COBP for additional discussion and examples of the Delphi process.

[bookmark: _Toc235241637][bookmark: _Toc215464040][bookmark: _Toc226175312]G-4.  Process.  The proposed data collection process—shown in Figure G-1—relies upon the Delphi method, distance collaboration techniques, questionnaires, and a workshop venue.  The analyst and SMEs collaboratively develop a product while they are still at their home organizations, then come together for a short workshop to develop consensus and finalize the product.

[bookmark: _Toc226175385][image: ]
[bookmark: _Toc235256659]Figure G-1.  Data collection process.

[bookmark: _Toc215464041][bookmark: _Toc226175313]a.  Conduct research and prepare a draft product.  The process begins when the analyst conducts initial research and develops a draft product.  Note that the term “product” may refer to a list of T/C/Ss or to a questionnaire soliciting the prioritization of solutions.  This method may be used with any of the phases of the CBA.  This step helps the analyst to learn more about the issues at hand and to become familiar with the analytic tools and products that will be used during the study.  This process is critical because the analyst must be knowledgeable enough to guide the SMEs through the analytic process and to accurately and clearly interpret the final products.

[bookmark: _Toc215464042][bookmark: _Toc226175314]b.  SMEs provide individual feedback.  The analyst should provide the SMEs with a copy of the draft product and solicit their thoughts regarding the product.  The draft products may be provided to SMEs via e-mail or an online repository, such as an AKO knowledge center.  SMEs should be afforded with ample time to study the products and to provide their feedback.

[bookmark: _Toc215464043][bookmark: _Toc226175315]1)  AKO sites.  The analyst may choose to use AKO to communicate, share documents, and collect feedback from SMEs.  AKO provides the capability to create sites, which are very useful for studies, on both the classified and unclassified networks.  A site consists of a knowledge center, a group, and a homepage.  A knowledge center is basically a document repository; a group is a list of users who have access to the site; and a homepage is a webpage within the AKO structure.  The knowledge center provides the analyst with the ability to make all of the draft documents available to the members of the study team while restricting access to those not part of the analysis effort.  The homepage may be used to communicate project status and to provide SMEs with instructions and links to documents and websites.  The group is the tool that allows the analyst to restrict site access to select members and to send mass e-mail to all of the study members.  The analyst may use all of the tools of an AKO site to collaborate with the SMEs participating in the analysis effort.

[bookmark: _Toc215464044][bookmark: _Toc226175316]2)  Solicit feedback.  Once the SMEs have had time to review the draft products, they should provide their individual feedback.  A good method to solicit feedback is by using questionnaires in conjunction with the distance collaboration tools.  One of the most difficult and frustrating tasks that an analyst must perform is to compile responses by several different people into one document.  Given the liberty, each person will submit their data in a format unique to only them.  One way to help standardize this process is by using questionnaires.  Questionnaires permit the SMEs to submit their opinions regarding the products, but restrict their responses to a format that is more easily compiled by the analyst.  Additionally, questionnaires allow the SMEs to develop their responses while they are still in their own environment where they have access to their own resources (colleagues, phone numbers, references, etc.).  This is in contrast with having SMEs develop responses in a workshop environment where they may feel rushed and may not have access to the internet, personal book references, and colleagues that can help them answer particular questions.  Given a good questionnaire and ample time, the SMEs should be able to provide well-thought critique of the analyst’s draft products.   One notable advantage to using questionnaires at this stage of the process is that it forces the study participants to think about the issues before they move on to the next step, which is to participate in a workshop.

[bookmark: _Toc215464045][bookmark: _Toc226175317]3)  Conduct workshop.  Once all of the individual feedback provided by the SMEs has been compiled, the analyst will host a workshop.  The purpose of this workshop is to finalize the draft product.  During this workshop, the analyst will review each of the SMEs individual responses regarding the draft product and will facilitate discussion among the group to bring all of the participants to the same view of the issues and to develop a unified final product—this is the Delphi technique in action.  This venue will allow the analysis team to clarify any points of confusion and to bring compromise to any areas where there is disagreement.  If disagreement remains after the parties have had a chance to discuss the issue, the analyst should record the dispute and move on.  The output of this process is a final draft product.

[bookmark: _Toc215464046][bookmark: _Toc226175318]4)  Finalize the product and record concurrence.  Once the workshop is complete, the analyst should compile all of the data developed by the SMEs and finalize the product.  The last step of the process is to provide the completed product to the SMEs for one last review, where they have the opportunity to record their concurrence or non-concurrence.  The analyst should annotate the concurrence and non-concurrence for future reference.

Appendix G (Data collection from SMEs) to the TRADOC CBA Guide
[bookmark: _Toc235241638][bookmark: _Toc215464047][bookmark: _Toc226175319]G-5.  Summary and conclusion.  The process described in this appendix facilitates the collection of data from SMEs.  It uses a combination of the Delphi method, distance collaboration tools, questionnaires, and workshops to solicit data and to develop group consensus.  This process may be used to add rigor to the data collection process for any or all of the three phases of a CBA.
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[bookmark: _Toc215464048][bookmark: _Toc226175321][bookmark: _Toc233601367][bookmark: _Toc235241753]Appendix H:  Surveys and questionnaires.

[bookmark: _Toc235241754][bookmark: _Toc215464050][bookmark: _Toc226175322]H-1.  Purpose of this appendix.  The purpose of this appendix is to discuss the use of surveys in support of conducting a CBA and to provide some general thoughts on questionnaire design and use.  More specifically, this appendix addresses the use of one particular survey tool, the questionnaire, to solicit information from SMEs.

[bookmark: _Toc235241755][bookmark: _Toc215464051][bookmark: _Toc226175323]H-2.  Surveys.  When using the term “survey” with reference to a CBA, analysts typically mean that they are using questionnaires to collect data from SMEs.  This is in contrast to the more commonly used meaning of survey, which entails polling a random sample of a population in order to make an inferential statement regarding that population.  Questionnaires used in support of a CBA are neither random, nor do they make inferential statements regarding populations.  Rather, they simply allow the analyst to collect information regarding a specific topic.  When designing a questionnaire, the analyst should already have a specific analytic product or tool in mind.  The results of the survey should provide input data for the analytic tool.  Additionally, questionnaires should be developed with the human element in mind by keeping the number of questions to a manageable level, providing clear, detailed instructions, and limiting answers to a set of pre-determined responses.  Following these general guidelines will help the analyst develop questionnaires that people will be willing to take and will yield data that supports the overall analytic effort.  Note that TRAC-ESS provides a tool that analysts may use to create, administer, and analyze surveys.

[bookmark: _Toc235241756][bookmark: _Toc215464052][bookmark: _Toc226175324]H-3.  Questionnaire design.  One of the advantages to using questionnaires is that while SMEs are providing data, they are simultaneously conducting data entry for the analysis team.  The questionnaire serves both as a tool to solicit data and as a standardization tool that formats the entries into a database.  This frees the analysis team from the cumbersome task of data entry and allows them to focus on analyzing the data.  Therefore, the questionnaire must be developed to collect data that is formatted for use with an analytic tool.

[bookmark: _Toc215464053][bookmark: _Toc226175325]a.  Design with an analytic product in mind.  When designing questionnaires, it is a good idea to have a final analytic product in mind.  The questionnaire should help fill in the missing data of the product or process.  Tailor the questions so that their answers will yield the missing data and will conform to the needed format.  Therefore, the analyst should already have an analytic product—such as a spreadsheet—developed and should know exactly where and how the results of the survey will be used prior to ever constructing the survey.

[bookmark: _Toc215464054][bookmark: _Toc226175326]b.  Plan for the human element.  The analyst must constantly consider the human element of the process.  Two hurdles exist to collecting useable data via questionnaires.  They are the questionnaire length and user-friendliness.

[bookmark: _Toc215464055][bookmark: _Toc226175327]1)  Questionnaire length.  Ensure the survey is of a manageable length.  Ideally, surveys should be able to be taken in about five to ten minutes.  Anything longer than that may decrease the respondent’s willingness to participate.  Or if they do participate, they may just randomly answer questions at the end to submit a “finished” questionnaire.  If you have a captive audience, i.e., a group tasked to participate in your effort, you may be able to get away with longer questionnaires.   If your survey is long, break it into several smaller surveys divided by topic and allow the respondents to take them over a long period of time.  They may eventually complete all the surveys or complete only those with topics that they have a particular expertise in.  Another option to collecting data via a long questionnaire is to randomize the order of the questions for each respondent.  Assuming that each respondent answers only 10 questions of a 50 questionnaire, and each begins with the first question and continues in order to the end, five respondents will answer most, if not all of the questions.

[bookmark: _Toc215464056][bookmark: _Toc226175328]2)  Make the questionnaire user friendly.  The first key to making a questionnaire user friendly is by providing clear, concise instructions to the respondent.  Keep in mind that instructions that appear to be intuitive to the analyst may not be clear to the respondent.  Be very detailed with the instructions and make them easily accessible.  The second key is to limit as many responses as possible to a pre-designated set of answers.  This forces the respondents to use the format set by the analyst and facilitates the counting of responses, which in turn, supports statistical analysis.  When providing pre-designated answers, ensure that they span the entire universe of possible responses.  Always include a “not applicable,”  “don’t know,” or “none of the above” option combined with a free-text box that provides respondents with some freedom to clarify their responses.

3)  Allow respondents to elect not to take portions of the surveys.  One of the keys to collecting quality data is to recognize that the surveys used during a CBA are not the typical product surveys—i.e., more data is not necessarily better.  Only people with the appropriate credentials, competencies, skill sets, and experiences should respond to the questions for which they are qualified.  The last thing you want is to have someone who has no clue about the question to hazard a guess.  This will ruin your results.  Therefore, if possible, segment the survey into sections with different subjects.  Allow the SMEs to take only those sections for which they are qualified.  Also provide to each question a response such as “I don’t know” or “I do not have enough knowledge of this topic to provide an answer.”  This allows the SMEs who don’t know about the topic to self-elect out of the question.  It is better to have a single response from a person who truly knows about the question than to have 500 responses where half of the people just guessed at an answer.

[bookmark: _Toc215464057][bookmark: _Toc226175329]c.  Questionnaire implementation with Delphi.  One of the disadvantages with questionnaires is that the analyst must interpret what the respondent is trying to say.  This is not as much of an issue with interviews because the interviewer can simply ask a clarifying question when needed.  This is not the case with a questionnaire.  In order to overcome this limitation, it is highly recommended that a Delphi method—as described in appendix C—be used in conjunction with any effort using questionnaires.  The Delphi method entails soliciting input from SMEs, providing them with the results of the group’s input, and then allowing them to make adjustments to their individual responses if necessary.   The Delphi method also allows the analyst to clarify questions that were confusing to the respondents and allows the SMEs to elucidate their responses.

Appendix H (Surveys and questionnaires) to the TRADOC CBA Guide
[bookmark: _Toc235241757][bookmark: _Toc215464058][bookmark: _Toc226175330]H-4.  Summary and conclusion.  Analysts conducting a CBA typically use questionnaires to collect data from SMEs.  Questionnaires should be developed with a specific analytic product or tool in mind and while considering the human element.  Questions should be kept to a manageable level and clear, detailed instructions should be provided to the respondent.  Following these general guidelines will help the analyst to develop questionnaires that people will be willing to take and will yield data that supports the overall analytic effort.
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[bookmark: _Toc215464059][bookmark: _Toc226175332][bookmark: _Toc233601368][bookmark: _Toc235241856]Appendix I:  Risk Assessment Matrix.

[bookmark: _Toc235241857][bookmark: _Toc215464061][bookmark: _Toc226175333]I-1.  Purpose of this appendix.

a.  Purpose.  The purpose of this appendix is to explain a procedure that can assist you as you work through the risk assessment process and prioritize capability gaps.  We have taken the risk assessment process and graphics in FM 5-19 and customized a bit so that you do not need to understand the mathematical underpinnings.  This may look a bit intimidating at first, but we have broken down the process in a step-by-step cookbook process.  This supports the FNA process described in appendix C.

b.  Starting conditions.  As we explained in appendix C, once you have identified the hazards, probability, and severity associated with each gap, you can start to determine the level of risk that each hazard presents.  Risk is defined as the “probability and severity of loss linked to hazards.”[footnoteRef:58]   Risk levels help the CBA team prioritize gaps as well as communicate the overall risk associated with each gap. [58:  Field Manual (FM) 5-19, Composite Risk Management, pg. Glossary-7.] 


[bookmark: _Toc235241860][bookmark: _Toc215464067][bookmark: _Toc226175339]I-2.  The Risk Assessment.

a.  The Basic Matrix.  The risk level is determined by plotting the probability and severity values for each gap on a Risk Assessment Matrix like the one shown in figure I-1.  We are going to provide a step-by-step explanation of how to determine the level of risk using this matrix, but if you want to jump ahead for a moment to see what our final product will look like, see figure I-7.  Check it out, and then come back to here.
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Figure I-1.  Basic risk assessment matrix.
b.  Risk levels.  As we explained in appendix C, risk is divided into four categories as defined in FM 5-19:

1) Low Risk – Expected losses have little or no impact on accomplishing the mission.  Expected losses have little or no impact on accomplishing the mission. Injury, damage, or illness are not expected, or may be minor and have no long term impact or effect.

2) Moderate Risk – Expected degraded mission capabilities in terms of the required mission standard and will result in reduced mission capability if hazards occur during mission.

3) High Risk – Significant degradation of mission capabilities in terms of the required mission standard, inability to accomplish all parts of the mission, or inability to complete the mission to standard if hazards occur during the mission. This implies that if a hazardous event occurs, serious consequences will occur. The decision to continue must be weighed carefully against the potential gain to be achieved by continuing this COA.

4) Extremely High Risk – Loss of ability to accomplish the mission if hazards occur during mission. This implies that the risk associated with this mission, activity, or event may have severe consequences beyond those associated with this specific operation or event. The decision to continue must be weighed carefully against the potential gain to be achieved by continuing this COA.

c.  Color coding the matrix.

1) We divide the Risk Assessment Matrix into four sections that reflect the risk levels we just defined.  Reference Figure I-2 and notice the color coding.  As you can see, gaps that qualify to be placed into the upper right of the matrix present a greater risk to the future force that those that fit in the lower left portion of the matrix.

[image: ]
Figure I-2.  Risk Assessment matrix with basic risk levels.

2) The color coding in figure I-2 assists us in separating and prioritizing gaps based on the four risk categories we just reviewed (red versus amber, amber versus yellow, etc), but it does not help us prioritize the hazards within the risk categories.  In other words, for example, all red squares are not equal.  To establish priorities within the risk categories, we are going to assign numerical values to each square in the matrix.  This is displayed in figure I-3, below.  We are not going to go into an explanation of how these values were obtained.  For now, just assume we used a solid mathematically based logic to establish these values.

[image: ]
Figure I-3.  Weighted risk value matrix.

3) As you look at figure C-5 you will notice that most of the squares have unique values, but not all of them.  By unique value, we are saying no two squares have the same value.  When you look at the red squares, you see one with a value of 3.8, one with a value of 4.0 and one with a value of 4.4.  These are unique values.  They are all different.  The square with a value of 4.4 is obviously the highest risk.  You can interpret this to mean that a gap that is identified as creating a frequent and catastrophic hazard (value 4.4) is a higher priority than a gap that creates a likely but catastrophic hazard (value 4.0).  And, you can surmise that a gap that creates a likely and catastrophic hazard is higher priority than a gap that creates a frequent but critical hazard (value 3.8).  All of the “Extremely High Risk” squares have larger values than the “High Risk” squares and the “High Risk” squares have larger values than the “Moderate Risk” squares which in turn have higher values than the “Low Risk” squares.

4) Notice though, in figure I-3, two of the squares in the “High Risk” category have the same value, “3.2”, which we have circled.  These values are the same (not unique), so the degree of prioritization of these two squares is the same. This means when different gaps with hazards are assigned to either one of these two squares, the prioritization of the hazards associated with these gaps is approximately equal, no matter which square the hazard falls in.  If you look closely at the matrix, you will notice that the “Moderate Risk” category also has two sets of squares with matching values, and the “Low Risk” category has another set of squares with matching values.  The same rule applies for hazards that are assigned to these squares.

5) We are going to add one more set of numbers to the risk assessment matrix. (see figure I-4).  This time we have added a blue sequence number in the upper right corner of each square.  The blue numbers identify risk priority.  We circled four of these numbers at random to help you identify them.  These numbers provide a simple guide for you when you are reading the chart.  The “1” in the red box means any gap creating a hazard that is identified in this box is automatically assigned a “1st priority.”  Assuming you had gaps with associated risks assigned to the other two red squares, any gap with risk that is assigned to the amber box with a value of 3.6 would be assigned as a “4th priority” risk.

[image: ]
Figure I-4.  Risk assessment matrix with priority indicators.

6) Differentiate among gaps.  If Your CBA team wishes to differentiate among the gaps assigned to a single priority square, you may have the SMEs conduct pair-wise comparisons among the gaps.  While this is an option for further refinement, it is not normally necessary.  We are not going to describe pair-wise comparisons in this guide.  If you need to do this and do not know how, contact an analyst for help.

7) Complete the Risk Assessment Matrix.  Now that we have explained the components of the Risk Assessment table, its use should be fairly intuitive.  As the SMEs determine the probability and severity of a particular gap, identify that task in the appropriate square of the matrix.  Figure I-5 provides an example of a Risk Assessment Matrix containing gaps from four theoretical Capabilities (“A”, “B”, “C”, and “D”).

Note:  black letters and numbers represent gaps and blue numbers represent risk priority.
[image: ]
Figure I-5.  Example of prioritized gaps in risk assessment matrix.

d.  Complete the Risk Assessment Table.  Back in appendix C, we discussed completing the risk assessment table.  After you have completed the risk assessment matrix, you will need to transfer the information to the risk assessment table.  Note that this is the same risk assessment table we referred to in appendix C, to, but we have added one more column, “Risk priority”, to the right of our table.  Table I-1 demonstrates how an updated risk assessment table may look.  Once you have completed all of the steps up to this point, your CBA team should have completed a prioritized list of all the gaps related to your CBA.  This is going to help you with the next step—identifying and prioritizing capability gaps.
· 

Table I-1.  Risk assessment table updated with risk priority.
	Capability Gap ID #
	Required Capability (RC)
	Task
	Why a capability gap?
	Associated hazards
	Probability
	Severity
	Risk level
	Risk priority

	1
	RC 1:  (add word description)
	Task 1:  (add word description)
	A brief description of why the task is assessed as a gap.
	A written description of the conditions associated with a gap that have the potential to cause injury, illness, or death of personnel; damage to or loss of equipment or property; degradation of mission or capabilities; or mission failure.
	The likelihood that the hazard will be encountered:
(1) Unlikely
(2) Seldom
(3) Occasional
(4) Likely
(5) Frequent
	The degree to which the hazard—if encountered—will impact combat power, mission capability, or readiness:
(1) Negligible
(2) Marginal
(3) Critical
(4) Catastrophic
	Determined using  probability and severity values:
(1) Low
(2) Moderate
(3) High
(4) Extremely 
      high
	The risk priority determined using Appendix I.

	2
	RC 1:…...
	Task 2:…..
	
	
	
	
	
	



1) Aggregate gap findings.  Now that your team has identified the gaps and performed a risk assessment, you are ready to aggregate your findings. This will enable you to identify and prioritize capability gaps.  The following paragraphs describe how this is accomplished.  We are going to build our example from the information presented in the last risk assessment matrix, figure I-5.

· We are going to start by creating a new table, the Priority of Capability Gap table.  Look at table I-2 to visualize what this table is going to look like.  Notice that table I-2 has sixteen rows dedicated to risk level.  This provides you with one row for each risk level identified in the Risk Assessment Matrix (remember the blue numbers in figure I-5 indicate prioritized risk levels).  Table I-2 has four columns used to identify capabilities, one for each capability with an associate risk hazard that we used in our example Risk Assessment Matrix (figure I-5).  If your CBA has fewer or more capabilities with associated gaps, you will vary the number of capability columns accordingly.


Table I-2.  Priority of Capability Gap Table.
[image: ]

· We are going to fill in our table with the identifiers of the capability gaps that are associated with each capability and risk level.  Let’s explain this with an example.  Look at figure I-5 as you follow this explanation.  Our first step is to look at figure I-5 and the square identified as risk priority 1 (the upper right square with the blue number one in the upper right corner).  In figure I-5, that square has one entry, “C-10”.  That tells us that in our example, Capability “C” has the one and only gap that is assigned to the highest priority.  Based on this, we are going to table I-2 and we are going to enter a “1” in the Risk Priority row “1” and the Capability “C” column.  We have done this in table I-3 below.


Table I-3.  Priority of Capability Gap Table with first entry.
[image: ]

· When you look at the “Risk Priority 2” square in figure I-5 you will notice that there are not any entries in that square, so we do not have any entries to make on the “Risk Priority 2” row of our Priority of Capability Gap table.  When you look at the “Risk Priority 3” square of figure I-5, you will notice there are five entries (B-5, B-7, C-4, D-2, and D-6).  Based on this, we are going count the number of entries for each capability (A=0, B=2, C=1, D=2) and enter it in our Priority of Capability Gap Table.  At this point, our table will look like Table I-4, below.


Table I-4.  Priority of Capability Gap Table with first four entries.
[image: ]

· Now we are going to repeat the process of counting entries in the Risk Priority matrix and filling in the appropriate values in the Priority of Capability Gap table until all of our Risk Level and Priority entries are complete.  Table I-5 provides a table where we have completed entering all of the data from the figure I-5 Risk Matrix.


Table I-5.  Priority of Capability Gap Table with all capability risk entries.
[image: ]

· Restating the process we just completed, the Priority of Capability Gap table displays the capabilities are listed across the top.  Any capability that has one or more gaps associated with it is initially assessed to be a capability gap and will be assigned a column in the table.  All of the risk levels and risk priorities contained in the Risk Assessment Matrix are included along the left side of the table.  The numbers in the capability columns represent the quantity of gaps associated with each capability where the gap falls within a specific risk priority and risk level.

· Initially we are entering every capability gap we find into the table.  Later on, we will probably decide that any capability that is associated only with low risk priority gaps (i.e., does not have any moderate, high, or extremely high levels) and is judged by the SMEs to fall within an acceptable level of risk, may be removed from the list of capability gaps.  Now we are ready to prioritize the capability gaps which will complete our Priority of Capability Gap table.

2)  Prioritize capability gaps.  Every step we have performed up to this point has had the purpose of helping us organize the problem and understand the potential risks.  Now we are going to use this information to prioritize the capability gaps from first to last.  We are starting with the most important capability gap which is the one that presents the highest risk to the force.

· We are going to provide you with one relatively simple and useful method for prioritizing the capability gaps.  This will be particularly useful to those of you who have not studied mathematically assisted decisionmaking.  While this is a practical method, it is not the only prioritization method available.  You should feel free to use other methods if you understand the logic behind them and you believe they will help you achieve a more defendable conclusion.  But no matter what method you use, follow it up with an SME review of your results for a “Does this make sense?” test.

· Our prioritization method is going to organize the capability gaps by the severity of the most serious risks as opposed to the largest number of risks.   In other words, if you have ten capabilities that you are comparing, and one of those capabilities has a risk priority 1 hazard and the other nine do not, the capability gap with the risk priority 1 hazard is assigned the most important position in your ranking.  Let’s look at our results in table C-10 and use it as an example.

· Start by looking at the “Risk Priority 1” row.  Capability “C” is the only capability that has a hazard that required an entry in this row.  This means Capability “C” will be assigned as the priority 1 capability gap and we will enter a “1” at the bottom of the column.  See table I-6 below.

Table I-6.  Priority of Capability Gap Table with risk priority 1.
[image: ]

· Next, we look at the Risk Priority 2 row on table I-6.  You will see that it doesn’t have any entries, so we move on to the Risk Priority 3 row.  In the Risk Priority 3 row you find three capabilities with entries (Capabilities “B”, “C” and “D”).  We have already assigned Capability “C” a priority so we eliminate it from further consideration.  Both capability gaps “B” and “D” have two gaps each with a risk priority of 3.  This gives us a tie.  To break the tie, we look at the next highest risk priority that contains gaps.  In this case, it is Risk Priority 5 which has a single entry for Capability gap “D” and no entry for Capability Gap “B”.  Therefore, capability gap “D” assumes our overall priority 2 and capability gap “B” assumes overall priority 3.

· This leaves Capability Gap “A” as our fourth priority.  See table I-7 for a completed example of our process.  If you are working a project that has more than four capabilities to compare, you would simply continue with this process until all of the capabilities have been assigned a priority.  At this point, you are ready to go back to appendix C, complete the RSA worksheet, and write your report.

Table I-7.  Completed Priority of Capability Gap Table.
[image: ]
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[bookmark: _Toc215464068][bookmark: _Toc226175341][bookmark: _Toc233601369]Appendix J:  Multi-Attribute Decision-Making (MADM) Technique.

[bookmark: _Toc215464070][bookmark: _Toc226175342]J-1.  Purpose of this appendix.  The purpose of this appendix is to provide an example for using MADM techniques to prioritize solutions that were identified during the solution identification portion of a CBA.  Readers should determine whether MADM is appropriate for their study and, if so, develop their own model to fit their particular situation and to meet the specific decisionmaking needs of their sponsor or decisionmaker.  This appendix is not intended to provide a complete illumination of the MADM theory, techniques, or processes; but rather to provide a practical example.  To gain a more complete understanding of MADM, please refer to the Multi-Attribute Decision Making and Associated Assessment Techniques in Support of Army Studies and Analyses Code of Best Practice (COBP).

[bookmark: _Toc215464071][bookmark: _Toc226175343]J-2.  MADM described.  Multi-attribute decisionmaking techniques are used to help make decisions when there are multiple objectives and attributes, the objectives and attributes conflict with one another to some extent, the units of measurement are not the same for each attribute, and the purpose of the analysis is to select the best alternative or to produce a rank-order.[footnoteRef:59]  The MADM process includes determining the basics, developing a qualitative representation, developing and applying a quantitative model, and making recommendations and discussing confidence.[footnoteRef:60] [59:  Basic Multi-Attribute Decision Making (MADM) and Assessment Techniques in Support of Military Studies and Analysis, TRADOC Analysis Center. ]  [60:  MADM COBP, pg. 18.    ] 


[image: ]
[bookmark: _Toc226175391]Figure J‑1.  General Steps for MADM.[footnoteRef:61] [61:  Ibid.    ] 


[bookmark: _Toc215464072][bookmark: _Toc226175344]J-3.  Determine the basics.  Determining the basics includes identifying the decisionmakers, subject matter experts, stakeholders and fundamental objectives.  The first three items in this list should have been identified during the CBA preparation phase.  Refer to section 2.3, “Formulate the problem.”  The fundamental objective for the solution identification portion of the study is to solve, or at least mitigate, one or more capability gaps.[footnoteRef:62] [62:  CJCSM 3170.01C, pg. A-13.  ] 


[bookmark: _Toc215464073][bookmark: _Toc226175345]J-4.  Develop a qualitative model.  The second step of the MADM process includes developing a qualitative representation that fits the given situation.  The analysis team should work closely with the study sponsor, decisionmaker, and team of SMEs to develop a qualitative model appropriate for their specific situation.  An example of a qualitative model for use when identifying solutions is shown in figure J-2, which identifies and links the fundamental objective, supporting objectives and attributes.  In this case, the fundamental objective is to solve, or at least mitigate, one or more capability gaps.  The supporting objectives are to reduce risk, conserve resources, and provide solutions that are feasible.  The supporting objectives of the model in figure J-2 should be intuitive and do not require a description.  The definitions for the attributes for the model in figure J-2 are provided in the following paragraphs.

Solve, or at least mitigate, one or more capability gaps.
Fundamental 
Objective
Supporting 
Objectives
Attributes
Provide solutions 
that are feasible.
Technological 
risk
Residual 
maximum 
risk
Residual
aggregate risk 
Reduce risk.
Conserve 
resources.
Money
People
Time
Supportability 
(
logistics
)

[bookmark: _Toc226175392]Figure J‑2.  Example MADM Hierarchy.

a. [bookmark: _Toc215464074][bookmark: _Toc226175346]Residual maximum risk (RMR).  Maximum risk is equal to the risk value of the gap with the highest risk value.  RMR is equal to the risk value of the gap with the highest risk value after a solution or solutions have been applied.  Refer to figures J-3, J-4, and J-5.  Figure J-3 represents the initial risk assessment conducted at the end of the gap assessment phase.  In this case, the maximum risk assumes the risk value of the gap with the highest risk.  In this case, the beginning risk value is that of gap A, which is 4.4.  Assume that after applying a solution, the risk is reassessed as shown in figure J-4.  Notice that this solution mitigated the risk associated with gaps B and D, but did not affect gaps A or C.  Therefore, the residual maximum risk after this solution has been applied is still 4.4.  Now, assume that a second solution is applied independently of the first solution.  This risk matrix is shown in figure J-5.  Notice that this solution only mitigated risk associated with gap A.  The residual maximum risk for this second solution is determined to be 4.0, which is the value of the gap with the highest risk—gap B.

[image: ]
[bookmark: _Toc226175393]Figure J‑3.  Example risk matrix.

Note:  Use mode rather than average to determine probability and severity values.
[image: ]
[bookmark: _Toc226175394]Figure J‑4.  Example risk matrix after the first solution has been applied.
[image: ]
[bookmark: _Toc226175395]Figure J‑5.  Risk matrix after the second solution has been applied.

b. [bookmark: _Toc215464075][bookmark: _Toc226175347]Residual aggregate risk (RAR).  Aggregate risk is equal to the sum of all of the risk values associated with all of the gaps.  Residual aggregate risk (RAR) assesses the total amount of risk remaining after a solution or solutions are applied.  This attribute helps capture situations in which a solution may not affect the gap with the highest risk value, but mitigates several other gaps with lesser risk values.  Aggregate risk is calculated by multiplying the number of gaps located within a box of the risk assessment matrix by the risk value of that box, then summing the values.  The general equation takes the form:



RA is the aggregate risk.
Cij is the count of gaps located in box I, j of the risk assessment matrix.
rij is the risk value associated for box i, j of the risk assessment matrix.

i is the designator for the vertical axis (severity) of the risk assessment matrix.  

j is the designator for the horizontal axis (probability) of the risk assessment matrix.  

Example:  refer again to figures J-3, J-4, and J-5.  The aggregate risk for the initial risk assessment matrix, before applying any solutions (figure F-3), is calculated as: (1 × 4.4) + (1 × 4.0) + (1 × 3.0) + (1 × 2.4) = 13.8.  The residual aggregate risk remaining after the first solution has been applied (figure J-4) is:  (1 × 4.4) + (2 × 3.0) + (1 × 1.0) = 11.4.   The residual aggregate risk remaining after the second solution has been applied (figure J-5) is 12.8.  Although the second solution addresses the gap with the highest risk of 4.4, it does not remove as much aggregate risk as does the first solution.  This attribute uses the concept of risk to measure similar effects as the “operational impact”[footnoteRef:63] measure that is defined in the JCIDS COBP. [63:  JCIDS COBP, pg. 59.] 


c. [bookmark: _Toc215464076][bookmark: _Toc226175348]Money.  Money is the estimated amount of money, in dollars, required to implement a solution.  The attributes, “money,” “time,” and “people” are all related to the measure of “affordability”[footnoteRef:64] that is defined in the JCIDS COBP.  In most cases, the analysis team will not be in a position to determine what the decisionmaker can afford.  Therefore, the analysis team will provide the estimated costs of the solutions without making a determination of affordability. [64: Ibid.] 

[bookmark: _Toc215464077][bookmark: _Toc226175349]
d. People.  “People” is the number of additional personnel required to implement a solution.
[bookmark: _Toc215464078][bookmark: _Toc226175350]
e. Time.  Time is the amount of time required to implement a solution.  “Technological maturity,”[footnoteRef:65] as defined in the JCIDS COBP contributes to this attribute.  Time to implement a solution can range from one day to many years. [65: Ibid.] 

[bookmark: _Toc215464079][bookmark: _Toc226175351]
f. Supportability (Logistics).  Supportability (Logistics) is a measure of the logistics support requirements to implement a solution.  Supportability can be provided in a LikertRe-type scale that ranges from very easy to very difficult.
[bookmark: _Toc215464080][bookmark: _Toc226175352]
g. [bookmark: _Toc215464081][bookmark: _Toc226175353]Technological risk.  Technological risk is a “combined measure of the likelihood that the technology required to support a materiel solution can be developed and the consequence that a failure to develop the technology would have on the implementation of fielding the materiel solution (Research Development and Engineering Command, Communications Electronics Command, AMSAA).”[footnoteRef:66]  If time permits, technological risk may be determined by conducting a risk assessment as described in section 3.6.  If not, then a simple Likert-type scale that ranges from very low risk to extremely high risk may suffice. [66:  JCIDS COBP, pg. 59.] 


h. Alternate risk attributes.  RMR and RAR are preferred risk attributes because they quantify a solution’s contribution to risk mitigation.  However, there are times when there is not enough time to perform a second risk assessment to show the effects of solutions after they are applied.  If this is the case, RMR and RAR may be replaced with the maximum risk and aggregate risk.  Maximum risk and aggregate risk describe the beginning risk level of gaps that a solution addresses, but do not provide any description of how much risk the solution actually mitigates after it has been applied.  If maximum risk and aggregate risk are used, ensure to use a “more is better” scale rather than the “less is better” scale used for RMR and RAR.

[bookmark: _Toc215464082][bookmark: _Toc226175354]J-5.  Develop a quantitative model.  The model proposed in this appendix uses a compensatory additive value model to prioritize the solutions.  “Compensatory” means that the weakness of a solution in one attribute may be cancelled or overcome by the strength of the same solution in another attribute.  “Additive value” means that the values for all of the attributes for a particular solution will be summed to establish a single aggregate score for that solution to compare to the other alternatives.  The additive value model takes the form:



Sg is the aggregate score for gap g.
vgi is the transformed value assigned to attribute i for gap g.
wi is the weight assigned to attribute i.
g is the gap identifier. 

i is the attribute identifier.  .
n is the total number of attributes.

The analysis team should develop the measures for their study with SME input.  For this proposed model, the measurement spaces for the attributes are described in the following paragraphs.

[bookmark: _Toc215464083][bookmark: _Toc226175355]a.  RMR.  This is a decimal value (real number) taken from a risk assessment matrix like the one in figure J-3.  The minimum value is 1.0 and the maximum value is 4.4.  A lower value indicates less risk (less is better).  This value is both quantitative and subjective.  It is subjective because it is taken from a risk assessment, which is itself subjective.  RMR uses the ordinal scale provided by the risk assessment.  Note that this also applies to maximum risk (refer to section J-4.8).

[bookmark: _Toc215464084][bookmark: _Toc226175356][bookmark: _Toc215464085][bookmark: _Toc226175357]b.  RAR.  This is a decimal value (real number).  The minimum possible value is 0.0 and the maximum is equal to the amount of aggregate risk calculated from the risk assessment developed during the gap assessment process.  A lower value indicates less risk (less is better).  This value is both quantitative and subjective.  It is subjective because it is based upon the values taken from a subjective risk assessment.  Also, note that RAR is used in conjunction with RMR—the two attributes used together paint a picture of how the proposed solutions address risk.  Note that this also applies to aggregate risk (refer to section J-4.8).

c.  Supportability and technological risk.  Both supportability and technological risk are represented by Likert-type scales.  The range of the scale is from one (1) to nine (9), where one (1) represents the lowest impact/risk and a nine (9) represents the highest impact/risk (less is better).  Likert scales are ordinal in nature.  See figure J-6 for an example.

[bookmark: _Toc215464086][bookmark: _Toc226175358]d.  People.  “People” is the number of additional people required to implement a solution.  The range includes all of the whole numbers (less is better).  This may either be an actual count of people or an estimate using a Likert–-type scale (See figure J-6 for an example.).  The former will provide data on a ratio measurement scale and the latter will provide data on an ordinal scale.

[bookmark: _Toc215464087][bookmark: _Toc226175359]e.  Time.  Time is the amount of time in days, weeks or months that a solution will take to implement (less is better).  As with the attribute “money,” this may be either the actual amount of time or an estimate using a Likert–-type scale (See table J-1 for an example.).  The former will provide data on a ratio measurement scale and the latter will provide data on an ordinal scale.

[bookmark: _Toc215464088][bookmark: _Toc226175360]f.  Money.  The cost in dollars that a solution will take to implement (less is better).  This may be the actual dollar amount or an estimate using a Likert–-type scale (see table J-1 for an example).  The former will provide data on a ratio measurement scale and the latter will provide data on an ordinal scale.

[bookmark: _Toc226175407]Table J‑1.  Matrix showing sample attribute scales.
[image: ]

[bookmark: _Toc215464089][bookmark: _Toc226175361]J-6.  Collect data.  Once the model has been established, it is time to collect data.  There are two data elements that must be collected to use the additive value model.  They are the weighting factors for each of the attributes and the attribute values for each of the proposed solutions.

[bookmark: _Toc215464090][bookmark: _Toc226175362]a.  Determine weighting factors for each attribute.  The weights represent the importance of the attributes with relation to one another and are used in the equation to compute the final score of each solution as described in paragraph J-5.  Methods that may be used to identify weights include direct assessments, swing weighting, rank-ordered centroid (ROC), and pair-wise comparisons.   Refer to the MADM COBP for a complete description of these methods.  Figure J-6 displays weights for the attributes described in this document that were calculated by a team of analysts and SMEs using the pair-wise comparison technique during a workshop in May 2007.  First, SMEs compared each of the three supporting objectives against one another, resulting in the determination that “reduce risk” is the most important supporting objective (0.5647), followed by “provide solutions that are feasible (0.3142) then “conserve resources” (0.1211).  Note that these three values sum to one.  Next, SMEs compared the attributes associated with each supporting objective against the other attributes within the same supporting objective.  For example, the three attributes associated with “conserve resources” were compared against one another, resulting in the weights shown in figure J-6.  “People” (0.7473) was assessed as the most important, followed by “time” (0.1725) then “money” (0.0802).   Note that the weights for these three attributes sum to one.  Finally, the analyst calculated the final weight for each attribute by multiplying the weights for the supporting objectives by the weights of their associate attributes.  These are represented in figure F-6 as the values in parentheses and are the weights used in the equation described in paragraph J-5.  Analysts may use these weights in future studies or calculate their own based upon their special needs.
[image: ]Residual Maximum Risk


Residual Aggregate Risk

[bookmark: _Toc226175396]Figure J‑6.  Sample attribute weights.
[bookmark: _Toc215464091][bookmark: _Toc226175363]
b.  Determine attribute values for each solution.  Attribute values should be identified for each proposed solution.  In other words, each solution should have a value that corresponds with each of the seven attributes in the example MADM hierarchy.  Some attributes are empirical in nature and may be collected via research and observation.  Others are subjective in nature and must be collected in a manner that provides the most tenable data possible.  For the example in this appendix, the recommended method for collecting attribute values uses a combination of questionnaires, collaboration, and consensus building.  Refer to appendix C for details regarding this process.

[bookmark: _Toc215464092][bookmark: _Toc226175364]J-7.  Transform raw data to a common scale.  Each of the attributes used in this model use a different measurement spaces and metrics.  Before the attribute values collected for the solutions can be used in the compensatory additive value model, they must all be transformed onto a common scale.  Refer to the MADM COBP for a detailed description of the many possible linear and non-linear transformations.  For this example, the various scales for each of the attributes are transformed linearly to a common scale that has a minimum value of one and a maximum value of ten (where less is better).  Figures J-7 and J-8 demonstrate how to transform from both “less is better” and “more is better” scales to a “less is better” common scale.
[image: ]
[bookmark: _Toc226175397]Figure J‑7.  Transform from “less is better” to “less is better” scales.
This also works for “more is better” to “more is better” transformations.

[image: ]
[bookmark: _Toc226175398]Figure J‑8.  Transform from “more is better” to “less is better” scales.
This also works for “less is better” to “more is better” transformations.

[bookmark: _Toc215464093][bookmark: _Toc226175365]J-8.  Calculate results.  Once the raw attribute values for the solutions have been transformed to the common scale, the data is ready for use in the compensatory additive value model.  For each solution, multiply each of its seven attribute values by the weighting factor for each attribute and sum the resulting products.  This final sum provides the rank score for the solution.  Finally, sort the solutions in order of ascending scores (less is better or more is better depending on how the analyst transformed the data).

[bookmark: _Toc215464094][bookmark: _Toc226175366]J-9.  Summary and conclusion.  The process outlined in this appendix prioritizes the potential solutions in terms of risk to the force, cost, and feasibility.  MADM techniques, which allow the analyst to consider several competing attributes during the prioritization, make this task possible.  With this method, SMEs help to identify and weight attributes that will be used to prioritize the solutions and help collect data for each of the attributes for each solution.  The analyst then uses a set of transforms to transform all of the disparate data onto a common scale, and then uses an additive value model to create a single score for each solution.  These scores provide the rank-order of the solutions.
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Appendix K:  Staffing.

Appendix K (Staffing) to the TRADOC CBA Guide
[bookmark: _Toc235246176]Staffing, Packaging, and Submission Requirements.  The CBA process requires the ICD Team to submit a final reporting package after each – FAA/FNA and FSA.  These packages are staffed throughout ARCIC and returned to the ICDT for the necessary corrections.  The CBA document staffing procedures are found in the JCIDS Document Staffing Guide.  The guide is available at https://www.us.army.mil/suite/files/12376023.
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[bookmark: _Toc235246424]Appendix L:  Acronyms and Definitions.

L-1.  Acronyms.
	Acronym
	Expansion

	ACC
	Army Capstone Concept

	ACD
	Accelerated Capabilities Division

	ACDD
	Accelerated Capabilities Development Directorate

	ACQuipedia
	Acquisition Encyclopedia

	ACT
	American College Testing program

	AESIS
	Army Experiment and Study Information System

	AFC
	Army Functional Concept

	AFIT
	Air Force Institute of Technology

	AFRL
	Air Force Research Lab

	AHP
	Analytic Hierarchy Process

	AIM
	Army Information Management

	AIMD
	Architecture Integration and Management Directorate (ARCIC)

	AKO
	Army Knowledge Online

	AMSAA
	Army Materiel Systems Analysis Activity

	AO
	action officer

	AoA
	Analysis of Alternatives

	AOC
	Army Operating Concept

	APRB
	Army Requirements Oversight Council Process Review Board

	ARCIC
	Army Capabilities Integration Center

	ArCP
	ARCIC Campaign Plan

	ARFORGEN
	Army Force Generation

	ARL
	Army Research Laboratory

	AROC
	Army Requirements Oversight Council

	ARR
	Aggregate Risk Removed

	ART
	Army Tactical Task

	ARTEP-MTP
	Army Training Evaluation Program Mission Training Plan

	ASA(ALT)
	Assistant Secretary of the Army for Acquisition, Logistics and Technology

	ASI
	Additional Skill Identifier

	ATFC-OP
	Operations, Plans, and Policy Division, ARCIC

	AUTL
	Army Universal Task List

	AWARS
	Advanced Warfighting Simulation

	BCT
	Brigade Combat team

	BL
	Battle Lab

	BOIP
	Basis of Issue Plan

	CAA
	Center for Army Analysis

	CAAT
	Combined arms assessment teams

	CAC
	Combined Arms Center

	CAC CTD
	Combined Arms Center Collective Training Directorate

	CADIE
	Capability Architecture Development and Integration Environment

	CALL
	Center for Army Lessons Learned

	CAMEX
	Computer Assisted Map Exercise

	CARL
	Combined Arms Research Library

	CASCOM
	Combined Arms Support Command

	CATS
	Combined Arms Training Strategies

	CBA
	Capabilities-based assessment

	CCJO
	Capstone Concept for Joint Operations

	CCMET
	Core Capabilities Mission Essential Task

	CCP
	Concept Capability Plan

	CCRP
	Command and Control Research Program

	CD&E
	Concept Development & Experimentation

	CDA
	Capabilities Developments and Assessments

	CDAD
	Capabilities Development and Assessment Directorate

	CDBR
	Combined Database of Record

	CDD
	Capabilities Development Document

	CDE
	Concept Development and Experimentation

	CDID
	Capabilities Development Integration Directorate

	CFDB
	Current Force Database

	CGSC
	Command and General Staff College

	CIA
	Central Intelligence Agency

	CJCSI
	Chairman of the Joint Chiefs of Staff Instruction

	CJCSM
	Chairman of the Joint Chiefs of Staff Manual

	CLA
	constraints, limitations, and assumptions

	CMETL
	Core Mission Essential Task Lists

	CNA
	Capabilities Needs Analysis

	COBP
	Code of Best Practice

	COA
	course of action

	CoC
	Council of Colonels

	CoE
	Center of Excellence

	CONOPS
	Concept of Operations

	CONPLANS
	concept plans

	CONUS
	Continental United States

	COTS
	commercial-off-the-shelf

	CPD
	Capabilities Production Document

	CTD
	Collective Training Directorate

	CWID
	Coalition Warrior Interoperability Demonstration

	DA
	Department of the Army

	DCD
	Directorate of Combat Developments

	DCMP
	Data Collection and Management Plan

	DCR
	Joint DOTmLPF Change Recommendation

	DCS
	Deputy Chief of Staff

	DHS
	Department of Homeland Security

	DICR
	Army DOTmLPF Change Recommendation

	Dir
	Director

	DM
	decisionmaker

	DMETL
	Directed Mission Essential Task List

	DOD
	Department of Defense

	DODI
	Department of Defense Instruction

	DOIM
	Department of Information Management

	DOTLPF
	doctrine, organization, training and education, leadership, personnel, and facilities

	DOTMLPF
	doctrine, organization, training, materiel, leadership, personnel, and facilities

	DOTmLPF
	same as DOTMLPF with a de-emphasis on new start materiel, i.e., non-materiel

	DPS
	Defense Planning Scenarios

	DRRS
	Defense Readiness Reporting System

	DSN
	Defense Switched Network

	DTIC
	Defense Technical Information Center

	DTMS
	Digital Training Management System

	EEA
	essential elements of analysis

	EPP
	extended planning period

	ESS
	Event Support System

	FAA
	Functional Area Analysis

	FBI
	Federal Bureau of Investigation

	FCB
	Functional Capabilities Board

	FFDB
	Future Force Database

	FFID
	Future Force Integration Directorate

	FM
	Field Manual

	FMSweb
	Force Management website

	FNA
	Functional Needs Analysis

	FOC
	Force Operating Capabilities

	FORSCOM
	Forces Command

	FSA
	Functional Solution Analysis

	GAMS
	General Algebraic Modeling System

	HQDA
	Headquarters Department of the Army

	IAW
	in accordance with

	ICD
	Initial Capabilities Document

	ICDT
	Integrated Capabilities Development Team

	ID
	identification or identifier

	IMA
	Ideas for Materiel Approaches

	INMA
	Ideas for Non-Materiel Approaches

	IOW
	in other words

	IPLs
	Integrated Project List

	IT
	information technology

	ITWA
	Initial Threat Warning Assessment

	J7
	Joint Staff-7

	JACD
	Joint and Army Concepts Directorate (ARCIC)

	JAMS
	Joint & Army Models & Simulations (ARCIC)

	JC2
	Joint Command and Control

	JCA
	Joint Capability Area

	JCAMS
	Joint capability area management system

	JCD
	Joint Capabilities Document

	JCIDS
	Joint Capabilities Integration and Development System

	JCS
	Joint Chiefs of Staff

	JDEIS
	Joint Doctrine, Education and Training Electronic Information System

	JDS
	Joint Data Support

	JEC
	Joint Enabling Concept

	JETCD
	Joint Experimentation, Transformation, and Concepts Division

	JFC
	Joint functional concept

	JFCOM
	Joint Forces Command

	JIC
	Joint Integrating Concept

	JIIM
	Joint, interagency, intergovernmental, and multinational 

	JOC
	Joint Operating Concept

	JOpsC
	Joint Operations Concepts

	JP
	Joint Publication

	JPD
	Joint Potential Designator

	JPG
	Joint Programming Guidance

	JROC
	Joint Requirements Oversight Council

	JROCM
	JROC Memorandum

	KMDS
	Knowledge management and Decision Support

	LOE
	Limited Objective Experiment

	LVC
	Live-Virtual-Constructive

	MADM
	Multi-Attribute Decision-Making

	MAPEX
	Map Exercise

	MCCDC
	Marine Corps Combat Development Command

	MCCLL
	Marine Corps Center for Lessons Learned

	MMD
	Model Management Directorate

	MOE
	Measure of Effectiveness

	MOM
	Measure of Merit

	MOP
	Measure of performance

	MOPP
	mission-oriented protective posture

	MSFD
	Multi-Service Force Deployment

	MTOE
	Modified Tables of Organization and Equipment

	MTP
	Master Training Plan

	NAVSEA
	Naval Sea Systems Command

	NMSO
	Navy Modeling & Simulation Office

	NPS
	Naval Postgraduate School

	NRL
	Naval Research Laboratory

	NWDC
	Navy Warfare Development Command

	ONR
	Office of Naval Research

	ONS
	Operational Needs Statements

	OPLANS
	operation plans

	OPPD
	Operations, Plans and Policy Division (ARCIC)

	OSD
	Office of the Secretary of Defense

	OSD PA&E JDS
	OSD PA&E Joint Data Services

	OV
	Operational View

	PA&E
	Program Analysis and Evaluation

	PEO
	Program Executive Office

	PIA
	Post Independent Analysis

	PMJ
	Professional Military Judgment

	POC
	Point of contact

	POM
	Program Objective Memorandum

	PPBE
	Planning, Programming, Budgeting and Execution

	PRD
	Programs and Resources Directorate

	QDR
	Quadrennial Defense Review

	R&D
	research and development

	RC
	required capabilities

	RECAP
	recapitulation

	RFI
	Rapid Fielding Initiative

	RMR
	Residual Maximum Risk

	RSA
	Recommended DOTMLPF Solution Approaches

	S&AD
	Studies & Analysis Division (ARCIC)

	S&T
	science and technology

	SAG
	Study Advisory Group

	SAT
	Scholastic Aptitude Test

	SIMEX
	simulated exercise

	SLAMIS
	SSN-LIN Automated Management and Integrating System

	SLEP
	Service Life Extension Program

	SME
	subject matter expert

	SPG
	Significant Program Reductions

	STAFFEX
	staff exercise

	STINET
	Scientific and Technical Information Network

	SV
	System View

	SWarF
	Senior Warfighter’s Forum

	SWGD
	Scenario and Wargaming Directorate (TRAC)

	T&EO
	training and evaluation outlines

	T/C/S
	tasks, conditions, and standards

	TCM
	TRADOC Capability Managers

	TCS
	Tasks, Conditions and Standards

	TOE
	Table of Organization and Equipment

	TOPSIS
	Technique for Order Preference by Similarity to Ideal Solution

	TPIO
	TRADOC Program Integration Office

	TR
	TRADOC Regulation

	TRAC
	U.S. Army Training and Doctrine Command Analysis Center

	TRAC-ESS
	TRAC Event Support System

	TRAC-FLVN
	TRAC at Fort Leavenworth, KS

	TRAC-Lee
	TRAC at Fort Lee, VA

	TRAC-MTRY
	TRAC at Monterey, CA

	TRAC-WSMR
	TRAC at White Sands Missile Range, NM

	TRADOC
	U.S. Army Training and Doctrine Command

	TRADOC G-2
	TRADOC Intelligence

	TRADOC PAM
	TRADOC Pamphlet

	TRL
	Technical Risk Level

	TSAP
	TRADOC Studies and Analysis Program

	TTP
	tactics, techniques, and procedures

	TV
	Technical View

	UJTL
	Universal Joint Task List

	USAFMSA
	U.S. Army Force Management Support Agency

	WfN
	Warfighter Needs Analysis


[bookmark: _Toc235246425]


L-2.  Definitions.  For all JCIDS related definitions, see current JCIDS Instruction and Manual posted on the TRADOC Policy Site cited on page one of this guide.

Definitions Not Contained in the JCIDS Instruction or Manual

Advanced Concept Technology Demonstration - A demonstration of the military utility of a significant new technology and an assessment to clearly establish operational utility and system integrity.

capability-based planning - The process for planning under uncertainty to provide capabilities suitable for a wide range of modern-day challenges and circumstances while working within an economic framework that necessitates choice.

Joint Operations Concepts (JOpsC) - JOpsC is a family of joint future concepts consisting of a Capstone Concept for Joint Operations, Joint Operating Concepts (JOCs), Joint Enabling Concepts (JECs) and Joint Integrating CJCSM 3170.01C.

Joint Integrating Concepts (JICs) - A visualization of future operations and describe how a commander, using military art and science, might employ capabilities necessary to successfully meet challenges 8 to 20 years in the future.  Ideally, they will produce military capabilities that render previous ways of warfighting obsolete and may significantly change the measures of success in military operations overall.  JOpsC presents a detailed description of “how” future operations may be conducted and provides the conceptual basis for joint experimentation and capabilities-based assessments (CBAs).  The outcomes of experimentation and CBA will underpin investment decisions leading to the development of new military capabilities beyond the Future Years Defense Program.

Joint Requirements Oversight Council Memorandum (JROCM) - Official JROC correspondence generally directed to audiences external to the JROC.  JROCMs are usually decisional in nature.

milestones - Major decision points that separate the phases of an acquisition program.

operational suitability - The degree to which a system can be placed and sustained satisfactorily in field use with consideration given to availability, compatibility, transportability, interoperability, reliability, wartime usage rates, maintainability, environmental, safety and occupational health, human factors, habitability, manpower, logistics, supportability, logistics supportability, natural environment effects and impacts, documentation, and training requirements.

operational view (OV) - An architecture view that describes the capabilities the user seeks and how to employ them.  The OVs also identify the operational nodes, the critical information needed to support the piece of the process associated with the nodes, and the organizational relationships.

operator - An operational command or agency that employs the acquired system for the benefit of users.  Operators may also be users.
[bookmark: OLE_LINK3][bookmark: OLE_LINK4][bookmark: OLE_LINK8]Appendix L (Acronyms and Definitions) to the TRADOC CBA Guide
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Appendix M:  Useful Websites.

1. Acquisition Community Connection.  https://acc.dau.mil.

1. Acquisition Encyclopedia (ACQuipedia).  http://acquipedia.dau.mil.

1. Air Force Institute of Technology (AFIT) Academic Library. http://www.afit.edu/library/.

1. Air Force Research Laboratory (AFRL).  http://www.wpafb.af.mil/AFRL/.

1. Air War College Lessons Learned.  http://www.au.af.mil/au/awc/awcgate/awc-lesn.htm.

1. Army Capability Concept Documents.  http://www.tradoc.army.mil/tpubs/pamndx.htm.

1. Army Capabilities Integration Center (ARCIC).  http://www.arcic.army.mil.

1. ARCIC Concept Development & Experimentation Directorate (CD&E).  http://www.arcic.army.mil/cde_mission.html.  Provides Joint and Army concepts.

1. Army Financial Management.  http://www.asafm.army.mil.

1. Army Research Laboratory (ARL). http://www.arl.army.mil/www/default.htm.

1. Capability Architecture Development and Integration Environment (CADIE).  https://cac.cadieview.army.mil.

1. Capability Needs Analysis database (CNA).  https://cna.tradoc.army.mil.

1. Center for Army Lessons Learned (CALL).  http://call.army.mil.

1. Central Intelligence Agency (CIA).  http://www.cia.gov.

1. Coalition Warrior Interoperability Demonstration (CWID).  http://www.cwid.js.mil.  Provides new and emerging technologies that can be used within 6 to 12 months.

1. Combined Arms Research Library (CARL).  http://www-cgsc.army.mil/carl/.

1. Command and Control Research Program (CCRP).  http://www.dodccrp.org/html3/pubs_download.html.

1. Defense Cost and Resource Center.  http://dcarc.pae.osd.mil/default.aspx?AspxAutoDetectCookieSupport=1.

1. Defense Readiness Reporting System.  http://drrs.org.

1. Defense Technical Information Center’s (DTIC) Scientific & Technical Information Network (STINET).  http://stinet.dtic.mil/.

1. Department of Homeland Security (DHS).  www.dhs.gov.

1. Electronic Technical Manuals Online.  https://www.logsa.army.mil/etms/welcom1.cfm.

1. Federal Bureau of Investigation (FBI).  www.fbi.gov.

1. Federal Research Division, Library of Congress.  http://www.loc.gov/rr/frd/.

1. Future Force Database (FFDB) and Current Force Database (CFDB).  Located on SIPR.  https://jds.pae.osd.smil.mil.

1. J7 Joint Experimentation, Transformation, and Concepts Division (JETCD).  www.dtic.mil/futurejointwarfare.  Source for CCJO, JOCs, JFCs, JICs, JCAs, and the CBA User’s Guide.

1. Jane’s Database.  http://www2.janes.com/index.html.

1. Joint Capability Area Management System (JCAMS).  http://jcams-readonly.penbaymedia.com/reporting.cfm.

1. Joint Center for Lessons Learned.  http://www.jwfc.jfcom.mil/jcll.

1. Joint Doctrine, Education and Training Electronic Information System (JDEIS) Web Portal.  https://jdeis.js.mil/jdeis/index.jsp.  Provides searchable JCA and UJTL databases, Joint pubs and doctrine.

1. Joint Electronic Library.  http://www.dtic.mil/doctrine/s_index.html.  Provides Joint pubs and doctrine, the DoD dictionary, CJCSIs, CJCSMs, and many other joint documents.

1. Knowledge Management and Decision Support (KMDS) website.  http://www.pacific-science.com/kmds/.

1. Marine Corps Center for Lessons Learned (MCCLL).  https://www.mccll.usmc.mil/.

1. Marine Corps Combat Development Command (MCCDC).  https://www.mccdc.usmc.mil/.

1. Naval Postgraduate School (NPS) Library.  http://www.nps.edu/Library/.

1. Naval Research Laboratory (NRL).  http://www.nrl.navy.mil/.

1. Naval Sea Systems Command (NAVSEA).  http://www.navsea.navy.mil/.

1. Navy Modeling & Simulation Office (NMSO).  http://nmso.navy.mil/nd_contents.cfm.

1. Navy Warfare Development Command (NWDC).  http://www.nwdc.navy.mil/.

1. Office of Naval Research (ONR).  http://www.onr.navy.mil/default.asp.

1. Office of the Secretary of Defense (OSD) Program Analysis and Evaluation (PA&E).  http://www.pae.osd.mil/.

1. Official Department of the Army Publications and Forms.  http://www.army.mil/usapa/.  FMs, ARTEP-MTPs, ARs, other army publications.

1. Planning, Programming, Budgeting, and Execution (PPBE) Portal.  https://www.ppbe.army.mil/login.aspx.

1. Program Executive Office (PEO) Soldier.  https://peosoldier.army.mil/.

1. Soldier Systems Center (Natick).  http://www.natick.army.mil/.

1. SSN-LIN Automated Management & Integrating System (SLAMIS).  https://www.slamis.army.pentagon.mil.

1. The Joint Futures Laboratory.  http://www.jfcom.mil/about/fact_jfl.htm.

1. TRADOC Analysis Center.  https://www.us.army.mil/suite/page/317.

1. TRADOC Analysis Center Event Support System (TRAC-ESS).  https://trac-ess.leavenworth.army.mil.

1. TRADOC Portal and Army Experiment and Study Information System (AESIS) hosted by the Studies & Analysis Division of the Requirements Integration Directorate of ARCIC.  https://cac.arcicportal.army.mil.

1. TRADOC subordinate organizations and schools.  http://www.tradoc.army.mil/tradocLinks.htm.

1. U.S. Army Center for Army Analysis (CAA).  http://www.caa.army.mil/.

1. U.S. Army Force management Support Agency (USAFMSA).  https://webtaads.belvoir.army.mil/usafmsa/.  Provides Tables of Organization and Equipment (TOEs) and Modified TOEs (MTOEs).

1. U.S. Army G8.  http://www.g8.army.mil/.

1. U.S. Army Materiel Systems Analysis Activity (AMSAA).  http://www.amsaa.army.mil/.

1. U.S. Department of State.  www.state.gov.

1. U.S. Joint Forces Command (USJFCOM) Joint Innovation and Experimentation Directorate (J9).  http://www.jfcom.mil/about/abt_j9.htm.

1. UJTL Portal.  https://jdeis.js.mil/jdeis/jel/template.jsp?title=ujtlportal&filename=ujtl_portal.htm.

1. USA.gov. www.usa.gov/Agencies/Federal/All_Agencies/index.shtml.  Comprehensive list of federal agencies.

1. USJFCOM Joint Capability Development Directorate (J8).  http://www.jfcom.mil/about/abt_j8.htm.
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Appendix N:  A Twenty-Question Summary (The JCS J-8 CBA User’s Guide, version 3, March 2009).

This extract from the JS CBA Guide may be useful.  We suggest you review at the beginning and end of your CBA.

1.  Do I really know why I’m doing this CBA?

2.  Do I really understand the relevant strategic guidance, including the concepts?

3.  Do I have the right people for my core team?

4.  Do I know how I’m going to lead my core team?

5.  Do I know how I’m going to function with an external working group?

6.  Is my set of scenarios sufficient to cover the breadth of the strategy, and are they tied to a relevant strategic framework?

7.  Have I scoped my assessment in such a way that it both answers the questions and is doable in a reasonable amount of time?

8.  Do my operational depictions, task structures and measures flow directly from the scenarios and CONOPS?

9.  Does my quick look provide an adequate view of the road ahead and bound what I expect to conclude?

10.  Do I have an analysis approach that is agile enough to consider a broad set of alternatives, and does it account for the enemy’s operational alternatives?

11.  Does my analysis approach represent the contributions of the alternatives of interest and estimate the measures of interest?

12.  Have I collected a solid, defendable set of doctrinal approaches using the programmed force?

13.  Do I have solid, defendable estimates of the mission effectiveness of those approaches?

14.  Have I correctly identified the causes and resulting needs from my estimated operational outcomes?

15.  Have I developed promising policy, materiel, and CONOPS alternatives?

16.  Have I found any transformational capabilities, and have I been able to describe feasible CONOPS for them?

17.  Do I have reasonable bounds on the affordability, technical feasibility, and strategic responsiveness of my materiel alternatives?

18.  Do I have a good set of alternative portfolio frameworks?

19.  Have I generated a compelling set of portfolios for each framework that gives my decision makers a real set of options?

20.  Have I done the work quickly enough to affect the issue while leadership still cared about it?

Appendix N (A Twenty-Question Summary) to the TRADOC CBA Guide
If the answers to all of the above are “yes,” you probably won’t have to ask yourself the following question:  In the future, do I want to tell people that I ran this CBA, or do I want to deny any involvement?
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Appendix O:  Points of Contact.
	Product
	Office
	Phone

	Analysis assistance and data
	TRADOC Analysis Center (TRAC)
	DSN 552/COM (913) 684-9150

	Army Concepts
	ARCIC, Joint and Army Concepts Division
	(757) 788-4279 /3160

	Army Force Structures
	U.S. Army Force Management Support Agency (USAFMSA)
	(913) 684-8531

	Army Universal Task List (AUTL) and Core Mission Essential Task Lists (CMETL)
	Combined Arms Center, Collective Training Directorate
	(913) 684-7657

	Capabilities Needs Analysis (CNA) products
	Army Capabilities Integration Center (ARCIC), Capabilities Needs Analysis (CNA)
	(757) 788-2010

	Combined Arms Assessment Team (CAAT) support
	Center for Army Lessons Learned (CALL), Combined Arms Assessment Team (CAAT)
	(913) 684-9545

	Combined Database of Record (CDBR)
	Combined Arms Center (CAC) Collective Training Directorate (CTD)
	(913) 684-7642

	Future Force Database, Current Force Database, and Multi-Service Force Deployment (MSFD)
	Office of the Secretary of Defense, Program Analysis and Evaluation Joint Data Support (OSD PAE JDS)
	(703) 699-1709/1706

	Joint Capability Areas (JCAs) and Universal Joint Task List (UJTL)
	Joint Staff J7, Joint Experimentation, Transformation, and Concepts Division (JETCD)
	(703) 693-4015/9099

	Request for CGSC student participation in studies
	Command and General Staff College, G-3
	(913) 684-3111

	Scenarios
	TRADOC Analysis Center, Fort Leavenworth, Scenarios and Wargaming Directorate
	(913) 684-5426

	Tables of Organization and Equipment (TOE)
	United States Army Force Management Agency (USAFMSA)
	(913) 684-8652

	Tasking support from HQDA
	Department of the Army Central Tasking Office (DA-CTO)
	DSN 227-4246

	Tasking support from TRADOC
	TRADOC Central Tasking Office (TRADOC-CTO).  taskings@monroe.army.mil
	DSN 680-5061/5062

	TRADOC Studies and Analysis Program (TSAP)
	ARCIC, Studies and Analysis Division (S&AD)
	(757) 788-5015
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2.  Chairman of the Joint Chiefs of Staff Instruction (CJCSI) 3170.01G, Joint Capabilities Integration and Development System, 1 March 2009.  http://www.dtic.mil/cjcs_directives/cjcs/instructions.htm.

3.  CJCSM 3500.04E, Universal Joint Task Manaul (UJTL), 25 August 2008 http://www.dtic.mil/cjcs_directives/cjcs/manuals.htm.

4.  Constraints, Limitations, and Assumptions (CLA) Guide, TRADOC Analysis Center, May 2005.  https://www.us.army.mil/suite/folder/626905.

5.  Field Manual (FM) 5-19, Composite Risk Management, August 2006.  http://www.army.mil/usapa/doctrine/Active_FM.html.

6.  FM 7-15, The Army Universal Task List, February 2009.  http://www.army.mil/usapa/doctrine/Active_FM.html.

7.  Haynayik, Robert. FA49 Qualification Course series of PowerPoint Presentations, January 2007, Fort Lee, Virginia:  Army Logistics Management College (ALMC).

8.  Joint Capabilities Integration and Development System (JCIDS) Analysis Code of Best Practice (COBP), June 2005, TRADOC Analysis Center.  https://www.us.army.mil/suite/protal/index.jsp.

9.  Joint Publication (JP) 1-02, Department of Defense Dictionary of Military and Associated Terms (as Amended Through 17 March 2009), 12 April 2001.  http://www.dtic.mil/doctrine/jel/new_pubs/jp1_02.pdf.

10.  JP 3-0, Joint Operations, September 2006.  http://www.dtic.mil/doctrine/jpoperationsseriespubs.htm.

11.  Manual for the Operation of the Joint Capabilities Integration and Development System (JCIDS Manual). (February 2009, updated 31 Jul 2009).  https://www.intelink.gov/wiki/JCIDS.

12.  Methodology Slide Development, PowerPoint Presentation, 27 September 2005, TRADOC Analysis Center.  https://www.us.army.mil/suite/folder/626905.

13.  JOpsC Family of Joint Concepts—Executive Summaries, PowerPoint Presentation, 20 October 2008, Joint Staff/J-7 Joint Experimentation, Transformation and Concepts Division.  http://www.dtic.mil/futurejointwarfare/concepts/concepts_exsums.ppt.

14.  Multi-Attribute Decision Making (MADM) and Associated Assessment Techniques in Support of Army Studies and Analyses, Code of Best Practices, TRADOC Analysis Center.  https://www.us.army.mil/suite/folder/626905.

15.  TRADOC Analysis Center’s Analytic Venues for Learning, 2007, Microsoft Excel Worksheet, TRADOC Analysis Center.

16.  The TRADOC Analysis Center’s Definitions for Analysts, May 2005, TRADOC Analysis Center.  https://www.us.army.mil/suite/folder/626905.

17.  TRADOC Pamphlet (PAM) 11-8, Studies and Analysis Handbook, July 1985.

18.  TRADOC PAM 525-66, Force Operating Capabilities, 7 March 2008.  http://www.tradoc.army.mil/tpubs/pamndx.htm.

19.  TRADOC Regulation 71-4, TRADOC Standard Scenarios for Combat Developers, 23 September 2008.  http://www.tradoc.army.mil/tpubs/regndx.htm.

20.  TRADOC Regulation 71-20, Concept Development, Experimentation, and Requirements Determination, 6 May 2009.  http://www.tradoc.army.mil/tpubs/regndx.htm.

21.  TRADOC Scenario Gist Book, TRADOC Analysis Center, June 2008.  https://www.us.army.mil/suite/folder/6870663.
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REPLY TO



ATTENTION OF


Office Symbol
      [Date]


MEMORANDUM FOR RECORD 

SUBJECT: Review of [Concept Title] Functional Area Analysis (FAA) and Initiation of the Functional Needs Analysis (FNA)

1.  The [Title] FAA Final Report is approved.


2.  The ICD Team will begin the FNA on those required capabilities identified in the [Concept Title] FAA-FNA Worksheet.

3.  ICDT Point of Contact:  

3 Encls
ICDT Chair

[Concept Title] FAA Final Report Memo


[Concept Title] FAA Final Report 

[Any additional documents included by the ICDT]


CC:


ATFC – ARCIC Gatekeeper
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Department of the Army 

[Organizational name / title]


[standardized street address]


[City, state, and zip+4 Code]

[Enter Classification here]


Functional Area Analysis 


for [Concept Title]


[Enter Date here]


[Enter Releasability Instructions here]


[Enter Handling Instructions here]


Table of Content


TABLE OF FIGURES

[Insert Table of figures here – Delete Section if NO figures used]

TABLE OF TABLES

[Insert Table of Tables here – Delete Section if NO tables used]

1.  Introduction



a.  Introduction to [Concept Title] CBA.  Use this section to introduce the reader to the CBA.  Assume that this is the first time the reader is reading anything related to this CBA and write to that level including basic information such as who initiated the CBA, when the CBA analysis was begun, etc. This section should be no more than 1 page.



b.  Points of Contact.  Use this section to provide contact information for of all knowledgeable persons that may be contacted for additional information or clarification. Include the following information for each POC:


· Name, 

· Organization, 

· Telephone number (Commercial),


· Telephone number (DSN), 

· Email Address 

2.  Executive Summary.  Use this section to summarize the FAA report including the concept/CCP assessed, the purpose and scope of the FAA, who conducted it, why was the FAA conducted, and what was the level of task analysis (e.g., operational, strategic, or tactical) and why. This section should be no more than 2 pages.3.  CBA Background & Context 


a.  Concept Summary.  Use this section to summarize the concept or CCP.  If necessary, describe how the ICDT Contract was used to interpret or clarify any specific questions. This section should be no more than 2 pages.


b.  Scope of CBA.  Use this section to describe scope and boundaries of the study.  Refer to the ICDT contract as needed for further clarification or to reference any assumptions (specific or global) that were used to establish scope. This section should be no more than 2 pages.

3.  Goals & Objectives.  Describe the goals and overall objectives of the study.  Goals can include such items as a specified and targeted timeframe to complete the CBA (or a phase of the CBA), attempts to emphasize or weight one aspect of the analysis without adversely affecting the outcome, etc. This section should be no more than 1 page.

4.  Methodology & Analytical Approach.  Use this section to describe the methodology of the study including a description of the major steps in the process, the sequence of events, the depth of analysis used and justification if needed.  Was quantitative or qualitative analysis techniques primarily used.  

5.   Required Capability-to-Task Matrix.  Map each Required Capability from the concept or CCP to each task.  

6.  Task-Conditions-Standards.  Matrix of the tasks, conditions, and standards.  

 Appendix A – References.  Include a list of all references used to conduct the FAA.


Appendix B – Glossary.


· Part I:  Abbreviations and Acronyms.  Provide a list of abbreviations and acronyms with definitions.


· Part II:  Terms and Definitions.  Provide a list of terms with definitions for the terms used in the FAA that are unique to the concept/CCP or may not be familiar to readers not directly associated with the concept/CCP.


Appendix A.  Glossary


		Term

		Definition 



		

		



		

		



		

		



		

		



		

		



		

		



		

		



		

		



		

		



		

		



		

		



		

		



		

		



		

		



		

		



		

		



		

		



		

		



		

		



		

		





Appendix B.  Acronyms


		Acronym

		Expansion



		

		



		

		



		

		



		

		



		

		



		

		



		

		



		

		



		

		



		

		



		

		



		

		



		

		



		

		



		

		



		

		



		

		



		

		



		

		



		

		





[Delete this section before submitting]


1 Cover Sheet Instructions


This section provides some additional instructions on how to complete the cover sheet.  


1.1 Classification or Unclassified


State the classification of the document.  If unclassified, then mark as unclassified.  If classified, state the appropriate classification (Confidential, Secret, Top Secret) and ensure the remainder of the document is marked in accordance with AR 380-5, chapter 4.

1.2  Date


Enter the date the report was approved by the ICDT chair.  The TRADOC ARCIC will enter the date the Director CD&E validated the FAA before returning to the ICDT for initiation of the FNA.

1.3 Releasability Instructions


1.3.1 Classified Documents

Enter the appropriate releasability statement.  See AR 380-5, chapter 5 for further guidance and specific statements.

1.3.2 Downgrading Instructions

Downgrade report (if appropriate) IAW AR 380-5


1.3.3 Unclassified Documents

Enter one of the following Statements:


· Statement A:  Approved for public release; distribution unlimited.


· Statement B:  Distribution authorized to U.S. Government agencies only.


· Statement C:  Distribution authorized to U.S. Government agencies and their contractors only.


· Statement D:  Distribution authorized to the DoD and DoD Contractors only.


· Statement E:  Distribution authorized to DoD components only.


· Statement F:  Further dissemination only as directed by (office symbol) or higher authority.


· Statement X:  Distribution authorized to U.S. Government agencies and private individuals or enterprises eligible to obtain export-controlled technical data IAW regulations implanting 10 USC 130c.

1.4 Handling Instructions


Ensure the document is marked with the appropriate handling instructions or Classifications: For Official Use Only (FOUO), Confidential, Secret, and Top Secret
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FAA-FNA Worksheet	[CBA Title]



[bookmark: _Toc133130361][bookmark: _Toc127273009]FAA-FNA Worksheet

[bookmark: OLE_LINK3]

		*Task ID #

		Required Capability (RC)

		Task

		Condition

		Standard

		Gap Statement

		Risk Level

		Gap

Priority



		1

		RC 1:…..

		Task 1:…

		

		

		A detailed description of why the unit cannot accomplish the task to standard.  This may highlight a standard that cannot be met under a specific scenario or vignette.

		M

		3



		2

		RC 1:…

		Task 2:…

		

		

		

		L

		6



		

		

		

		

		

		

		

		



		3

		RC 2:….

		Task 1:….

		

		

		None

		NA

		NA



		4

		RC 2:….

		Task 2:….

		

		

		

		EH

		1



		5

		RC 2:….

		Task 3:….

		

		

		

		L

		7



		

		

		

		

		

		

		

		



		6

		RC 3:….

		Task 1:…

		

		

		

		M

		5



		

		

		

		

		

		

		

		



		7

		RC 4:….

		Task 1:….

		

		

		

		H

		4



		8

		RC 4:….

		Task 2:….

		

		

		None

		NA

		NA



		9

		RC 4:….

		Task 3:….

		

		

		

		M

		2



		10

		RC 4:….

		Task 4:….

		

		

		None

		NA

		NA



		

		

		

		

		

		

		

		



		

		

		

		

		

		

		

		



		

		

		

		

		

		

		

		



		

		

		

		

		

		

		

		



		

		

		

		

		

		

		

		



		

		

		

		

		

		

		

		



		

		

		

		

		

		

		

		



		

		

		

		

		

		

		

		



		

		

		

		

		

		

		

		





*  Becomes Capability Gap ID number in subsequent FSA Worksheets.  IOW – those task IDs having no gap statements will drop out and those task IDs that

 do have gaps will continue to carry the assigned number in subsequent worksheets.





	


image24.tiff




image25.emf
FNA_Memo[1].doc


FNA_Memo[1].doc
[image: image1.png]



Department of the Army


HEADQUARTERs UNITED STATES ARMY TRAINING AND DOCTRINE COMMAND


ARMY CAPABILITIES INTEGRATION Center 


33 Ingalls Road


FORT MONROE, VIRGINIA  23651-1067




REPLY TO


ATTENTION OF


ATFC-ZA
        [Date]


MEMORANDUM FOR [ICDT Leader]


SUBJECT: Approval of [Concept Title] Functional Needs Analysis (FNA) and initiation of the Functional Solutions Analysis (FSA)

1.  The [Concept Title] FNA is approved.


2.  The ICD Team is authorized to begin the FSA on the following capability gaps identified in the [Concept Title] FAA-FNA Worksheet:


3.  ARCIC Point of Contact: [Action Officer]


2 Encl
Vane

[Concept Title] FNA Final Report 
Lieutenant General, U.S. Army

[Any additional documents]
Director, Army Capabilities



  Integration Center

CF:


ARCIC Gatekeeper


ARCIC Divisions









FNA Approval & FSA Tasking Memo.doc




image26.emf
FNA Template.doc


FNA Template.doc
Department of the Army


[Organizational name / title]


[standardized street address]


[City, state, and zip+4 Code]

[Enter Classification here]


Functional Needs Analysis


for [Concept Title]


[Enter Date here]


[Enter Releasability Instructions here]


[Enter Handling Instructions here]


Table of Content


TABLE OF FIGURES


[Insert Table of figures here – Delete Section if NO figures used]


TABLE OF TABLES

[Insert Table of Tables here – Delete Section if NO tables used]


1.  Introduction



a.  Introduction to [Concept Title] CBA.  Use this section to introduce the reader to the CBA.  Assume that this is the first time the reader is reading anything related to this CBA and write to that level including basic information such as who initiated the CBA, when the CBA analysis was begun, etc. This section should be no more than 1 page.



b.  Points of Contact.  Use this section to provide contact information for of all knowledgeable persons that may be contacted for additional information or clarification. Include the following information for each POC:


· Name, 


· Organization, 


· Knowledgeable in – xxxxxxxx


· Telephone number (Commercial), and Telephone number (DSN), 


· Email Address 


2.  Executive Summary.  Use this section to summarize the FNA report including the concept/CCP assessed, the purpose and scope of the FNA, who conducted it, and a brief summary of the supporting FAA.  This section should be no more than 2 pages.

3.  CBA Background & Context 


a.  Concept Summary.  Use this section to summarize the concept or CCP.  If necessary, describe how the ICDT Contract was used to interpret or clarify any specific questions. This section should be no more than 2 pages.



b.  Scope of FNA.  Use this section to describe scope and boundaries of the study.  Refer to the ICDT charter as needed for further clarification or to reference any assumptions (specific or global) that were used to establish scope. This section should be no more than 2 pages.


4.  Goals & Objectives.  Describe the goals and overall objectives of the FNA.  Goals can include such items as a specified and targeted timeframe to complete the FNA.

5.  Methodology & Analytical Approach.  Use this section to describe the methodology of the study including a description of the major steps in the process, the sequence of events, the depth of analysis used and justification if needed.  Were quantitative or qualitative analysis techniques primarily used?

6.  Compilation of current/programmed DOTMLPF solutions for each task .  A listing or matrix of all the current and programmed solutions across the DOTMLPF for the tasks identified in the FAA.  

7.  Assessment of the tasks against solutions.  For each task and solutions, an assessment resulting in gaps.


8.  Operational Risk Assessment of the gaps.  A summary of the operational risk of not closing the gap.

9.  Conclusions and recommendations.  Be sure to include which gaps are recommended to proceed to the FSA and why.  List the gaps in priority order and include risk assessment.  This is the meat of the FNA Report.  


Appendix A – FAA-FNA Worksheet.  Include the worksheet that you have been building during the FAA and FNA phases of the CBA.

Appendix B – References.  Include a list of all references used to conduct the FAA.


Appendix C – Glossary.


· Part I:  Abbreviations and Acronyms.  Provide a list of abbreviations and acronyms with definitions.


· Part II:  Terms and Definitions.  Provide a list of terms with definitions for the terms used in the FAA that are unique to the concept/CCP or may not be familiar to readers not directly associated with the concept/CCP.


Appendix A - FAA-FNA Worksheet


		*Task ID #

		Required Capability (RC)

		Task

		Condition

		Standard

		Gap Statement

		Risk Level

		Gap Priority



		1

		RC 1:…..

		Task 1:…

		

		

		A detailed description of why the unit cannot accomplish the task to standard.  This may highlight a standard that cannot be met under a specific scenario or vignette.

		M

		3



		2

		RC 1:…

		Task 2:…

		

		

		

		L

		6



		

		

		

		

		

		

		

		



		3

		RC 2:….

		Task 1:….

		

		

		None

		NA

		NA



		4

		RC 2:….

		Task 2:….

		

		

		

		EH

		1



		5

		RC 2:….

		Task 3:….

		

		

		

		L

		7



		

		

		

		

		

		

		

		



		6

		RC 3:….

		Task 1:…

		

		

		

		M

		5



		

		

		

		

		

		

		

		



		7

		RC 4:….

		Task 1:….

		

		

		

		H

		4



		8

		RC 4:….

		Task 2:….

		

		

		None

		NA

		NA



		9

		RC 4:….

		Task 3:….

		

		

		

		M

		2



		10

		RC 4:….

		Task 4:….

		

		

		None

		NA

		NA



		

		

		

		

		

		

		

		



		

		

		

		

		

		

		

		



		

		

		

		

		

		

		

		



		

		

		

		

		

		

		

		





*  Becomes Capability Gap ID number in subsequent FSA Worksheets.  IOW – those task IDs having no gap statements will drop out and those task IDs that  do have gaps will continue to carry the assigned number in subsequent worksheets.


Appendix B.  Glossary


		Term

		Definition 



		

		



		

		



		

		



		

		



		

		



		

		



		

		



		

		



		

		



		

		



		

		



		

		



		

		



		

		



		

		



		

		



		

		



		

		



		

		



		

		





Appendix C.  Acronyms


		Acronym

		Expansion



		

		



		

		



		

		



		

		



		

		



		

		



		

		



		

		



		

		



		

		



		

		



		

		



		

		



		

		



		

		



		

		



		

		



		

		



		

		



		

		





[Delete this section before submitting]


1 Cover Sheet Instructions


This section provides some additional instructions on how to complete the cover sheet.  


1.1 Classification or Unclassified


State the classification of the document.  If unclassified, then mark as unclassified.  If classified, state the appropriate classification (Confidential, Secret, Top Secret) and ensure the remainder of the document is marked in accordance with AR 380-5, chapter 4.


1.2  Date


Enter the date the report was approved by the ICDT chair. 


Return to Front Page

1.3 Releasability Instructions


1.3.1 Classified Documents


Enter the appropriate releasability statement.  See AR 380-5, chapter 5 for further guidance and specific statements.


1.3.2 Downgrading Instructions


Downgrade report (if appropriate) IAW AR 380-5


1.3.3 Unclassified Documents


Enter one of the following Statements:


Return to Front Page

· Statement A:  Approved for public release; distribution unlimited.


· Statement B:  Distribution authorized to U.S. Government agencies only.


· Statement C:  Distribution authorized to U.S. Government agencies and their contractors only.


· Statement D:  Distribution authorized to the DoD and DoD Contractors only.


· Statement E:  Distribution authorized to DoD components only.


· Statement F:  Further dissemination only as directed by (office symbol) or higher authority.


· Statement X:  Distribution authorized to U.S. Government agencies and private individuals or enterprises eligible to obtain export-controlled technical data IAW regulations implanting 10 USC 130c.


1.4 Handling Instructions


Ensure the document is marked with the appropriate handling instructions or Classifications: For Official Use Only (FOUO), Confidential, Secret, and Top Secret


Return to Front Page
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Ideas for Non-Materiel Approaches Worksheet	[CBA Title]



[bookmark: _Toc127273009]

[bookmark: _Toc131924356][bookmark: _Toc133129711][bookmark: OLE_LINK1]Ideas for Non-Materiel Approaches (INMA) Table



		Gap #

		Gap Description

		Doctrine

		Organization

		Training

		Leadership & Education

		Personnel

		Facilities

		Materiel (RECAP/SLEP/additional quantities, etc)

		Alterative CONOPS

		Alterative Policy
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Recommended DOTMLPF Solution Approaches (RSA) Worksheet 	[CBA Title]



[bookmark: _Toc131924356][bookmark: _Toc133197442][bookmark: _Toc127273009][bookmark: OLE_LINK2]Recommended DOTMLPF Solution Approaches (RSA) Worksheet (Sample below)

		Gap #

		Gap type & time-frame¹

		Gap Priority (reflects operational risk)

		Materiel² or non-Materiel Approach

		Attributes 

		METRICS

		Priority of Approach

		Impact on Gap



		

		

		

		

		

		Technical Risk

		Strategic Responsiveness

		Support- ability 

		Feasibility

		Affordability (normally involves Trades)

		DOTMLPF Implications

		

		



		1

		C; M & L

		1

		Alternative CONOPS (Mandatory)

		

		X

		

		X

		Unlikely

		X

		Y, they are: xxx

		mandatory

		Major, 

but 

un-advisable 

because XXX 





		

		

		

		Policy Alternatives (Mandatory)

		

		X

		

		X

		Unlikely

		X

		Y, they are: xxx

		mandatory

		Major, but unlikely due to impacts to multinational

 Forces etc



		

		

		

		Doctrine Approach(es)

		

		X

		

		X

		

		M

		N, just doctrine change

		1

		Minimal



		

		

		

		T& L Approach(es)

		

		X

		

		X

		

		L

		N, stand alone changes

		2

		Minimal



		

		

		

		P and F approach(es)

		

		X

		

		X

		

		H

		Y, requires new Org changes

		3

		Moderate



		

		

		

		Organizational approach(es) 

		

		X

		

		X

		

		L

		Y, they are: XX

		4

		Minimal



		 (
Gap Type
 (JCIDS Manual A-6) = A: proficiency; B: sufficiency; C. no capability
Gap Timeframe
 = N. near-term (BY); M. mid-term (POM); L. long-term (EPP); A. All timeframes
Materiel Types:
  
RECAP/SLEP
 = no significant improvement in operational capability; 
Evolutionary
 – a significant (or incremental) improvement to an existing materiel capability; 
Transformational – 
an approach considered so significant (and needed) that potential cost and technical risk, etc should be considered; 
Information Systems
 – generally used synonymously with IT systems
)

		

		

		Materiel (RECAP/SLEP) 

		

		L

		

		L

		

		M

		Y, new test equipment; new training

		5

		None



		

		

		

		Materiel (Evolutionary) (significant improvement to an existing capability)

		

		M

		

		M

		

		M (with phase out of system X)

		Y, requires new D, T,L, and F

		6

		Moderate



		

		

		

		Materiel (Transformational) (basically, starting from scratch)

		

		H

		

		M

		

		Requires significant reprogramming in the POM

		Yes, they are:XXX

		8

		major; 

however, if all approaches 

above are implemented, 

the gap is 

mitigated 

congruent with 

operational 

risk 



		

		

		

		Materiel (Information Systems)

		

		M

		

		unknown

		

		Yes, if integrated with program Xray

		Yes, T,L,P

		7

		n/a; gap mitigated congruent with operational risk



		

		

		

		

		

		

		

		

		

		

		

		

		



		5

		B; A

		2

		Alternative CONOPS (Mandatory)

		

		X

		

		X

		

		Y

		Y, they are: xxx

		mandatory

		yes





		

		

		

		Policy Alternatives (Mandatory)

		

		X

		

		X

		

		Y

		Y, they are: xxx

		mandatory

		yes
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 Analysis of Materiel / Non-Materiel Approaches Worksheet	[CBA Title]



[bookmark: _Toc127273009]CBA Summary Worksheet



		Gap #

		

		Gap Priority

		



		*Recommendation (to address gap)

		Rationale

		High Value Solutions

		Interdependencies

		Impact on Gap



		

		

		

		

		



		

		

		

		

		



		

		

		

		

		



		

		

		

		

		



		

		

		

		

		







		Gap #

		

		Gap Priority

		



		*Recommendation (to address gap)

		Rationale

		High Value Solutions

		Interdependencies

		Impact on Gap



		

		

		

		

		



		

		

		

		

		



		

		

		

		

		



		

		

		

		

		



		

		

		

		

		







		Gap #

		

		Gap Priority

		



		*Recommendation (to address gap)

		Rationale

		High Value Solutions

		Interdependencies

		Impact on Gap



		

		

		

		

		



		

		

		

		

		



		

		

		

		

		



		

		

		

		

		



		

		

		

		

		





* Recommendation for a low to medium risk gap may be to accept risk (when prudent), and not pursue a solution approach.  Explain your rational and you are done with this gap summary.





		Gap #

		

		Gap Priority

		



		*Recommendation (to address gap)

		Rationale

		High Value Solutions

		Interdependencies

		Impact on Gap



		

		

		

		

		



		

		

		

		

		



		

		

		

		

		



		

		

		

		

		



		

		

		

		

		







		Gap #

		

		Gap Priority

		



		*Recommendation (to address gap)

		Rationale

		High Value Solutions

		Interdependencies

		Impact on Gap



		

		

		

		

		



		

		

		

		

		



		

		

		

		

		



		

		

		

		

		



		

		

		

		

		







		Gap #

		

		Gap Priority

		



		*Recommendation (to address gap)

		Rationale

		High Value Solutions

		Interdependencies

		Impact on Gap
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Department of the Army


HEADQUARTERs UNITED STATES ARMY TRAINING AND DOCTRINE COMMAND


ARMY CAPABILITIES INTEGRATION Center 


33 Ingalls Road


FORT MONROE, VIRGINIA  23651-1067



ATFC-ZA
        [Date]


MEMORANDUM FOR [ICDT Leader]


SUBJECT: Approval of [Concept Title] Functional Solutions Analysis (FSA) 


1.  The [Concept Title] FSA is approved.


2.  The ICDT (or individual school) is authorized to begin development on the following ICD and DCR:



a.  List ICDs



b.  List DCRs


3.  ARCIC Point of Contact: [Action Officer]


2 Encl
Functional Division Director


[Concept Title] FNA Final Report 



[Any additional documents]
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