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A couple makes $100,000 per year.  They see a nice house for $500,000.  “Can we afford that?” 
they ponder.  We all know that it depends.  It depends on what fraction of their budget they can allocate to 
the house, the payment terms of the house itself (interest rate, down payment required, etc.), their need 
for the house, the added value they derive from the house (e.g., utility, change in life style), and the 
degree to which the individual is willing to give up other budget items so that funds can be allocated to the 
house.   

While the answer to the couple’s question involves several variables, with a few facts the answers 
to their questions can generally be figured out with some home-buying analyses.  The Department of 
Defense (DoD) needs a similar capability for affordability analyses, i.e., the ease of knowing when 
something is outside of the fiscally possible.  As shown in the figure below, the things needed to 
determine affordability-related decisions are related to the things needed to answer whether or not to buy 
a house.  As you read the information needed for buying a house and affordability decisions, you can see 
that affordability analysis is much more than just a straight forward cost analysis.  In fact, some believe 
that cost analyses, cost-benefit analyses, and capability-based assessments (CBAs) are all needed for 
conducting a thorough affordability analysis.  The DoD has the directives to be effective and efficient, but 
struggles with the dynamic capability (i.e., a force that stimulates change or progress within a system or 
processi) to use affordability as a guide to maximize value within operational, technical, and fiscal 
constraints.  For an affordability analysis to be useful, it must be actionable:  it must lead to a well-
informed decision or support a specific action, such as a program start or cancelation, or perhaps a new 
operating concept that provides needed capability at reduced cost.  This document will provide an 
overview of conducting affordability analysis activities throughout the acquisition life cycle. 

 

Four Things Needed to Know for Affordability 

 Need for house
 Fraction of budget available for house purchase
 Payment terms
 Willingness to give up other spending

 Needs and Priorities
 Fraction of budget available for need(s)
 Basis of Payment (Cost)
 Overall capability implications

Things You Need to Know to Buy a House

Things You Need to Know for Affordability Decisions

The Basics of Affordability Analysis are not Difficult
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This document will not provide a checklist for program managers, because it is widely held that 
the responsibility of affordability and affordability analysis comes at the Component and Secretary of 
Defense (SECDEF) levels, per Title X.  Other DoD leaders (Component Headquarters to Office of the 
Secretary of Defense [OSD] oversight) are concerned with the affordability of missions, strategies, 
capabilities, functions, organizations, initiatives, and, by association, supporting programs and 
investments.   

This document attempts to aid decision makers at all levels (national, strategic, requirements, 
resource, system of system, investment, or program execution) by establishing a data-driven approach 
using best practices and lessons learned that provides high confidence determinations of affordability and 
relative worth.   

During the development of the document, two interpretations of affordability were created: 

• Affordability in the “large” means assessing whether a mission, task, function, capability, 
system of systems, program, or initiative – considering what it is going to cost (or is 
costing us, i.e., the total costs) – provides sufficient value in the context of all of the other 
things needed (“Big A”). 

• Affordability in the “small” means being frugal – being cost efficient in executing a 
program, from beginning to end and not being extravagant in choosing capabilities and 
solutions to challenges; getting the most bang for the buck (“little a”). 

Since the Services, contractors, and program managers have their own processes for conducting 
“little a” affordability analysis, the decision was made to concentrate on “Big A” interpretation for the 
process guide.  This “Big A” Affordability Analysis document is comprised of two parts:  Main Body 
(Sections 1-2) and the Appendices.   

Section 1 sets the stage by introducing affordability challenges, key definitions first, and a 
purpose statement of the document: 

“Since (1) the Services, contractors, and program managers have their own processes for 
conducting “little a” affordability analysis, and (2) documents developed that are 
coordinated through a professional society cannot be prescriptive, the PURPOSE of this 
document is to provide considerations for conducting “Big A” affordability analysis 
with best practices and lessons learned that are supportive / complementary to all the 
“little a” affordability analysis processes.”  

Then, a value proposition for affordability analysis is presented.   

Section 2, “Big A” Affordability Analysis Activities, outlines a four-step affordability-related 
process that can be conducted several times across the acquisition life cycle.   

• The Requirements & Needs Activity is the stage-setting activity generating critical 
assumptions and shaping the scope of affordability analyses.  It serves to identify 
analyses needed, as well as the appropriate trade-space to assess.  Overall, this 
affordability analysis activity should affirm the requirements “scope,” and confirm that the 
capabilities in question are still needed.  This activity is not a duplication of Joint 
Capability Integration Development System (JCIDS); it is a refinement and affirmation.   
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• The Baseline & Gap Assessment Activity.  After an organization has aligned their 
resources with their goals and targets, they must evaluate their baseline’s current 
resource performance and identify capability gaps.  This activity will either identify or 
validate a mission need and begin the necessary affordability assessments to evaluate 
alternative resource strategies to meet the emerging needs.  Overall, this activity will 
enable the Affordability Analysts to understand what is truly needed, and incentivizes 
innovation and other high-leverage changes to the baseline. 

• The Alternative Analyses & Valuation Assessments Activity starts by evaluating 
capability approaches available for the desired change before questions of affordability 
are addressed.  Then capability solutions are designed, with affordability as a key 
consideration for the design.  Overall, this activity should evaluate the types of courses of 
action to follow at appropriate levels—by outcome at the national level, by strategy at the 
enterprise level, by requirements at the portfolio level, by capabilities at the resource 
level, and by investments at the acquisition level.  Lastly, this activity will allow leaders to 
specify feasible capability solutions to ensure that competitive methods in design, 
acquisition, or purchase are followed. 

• The Trade-Off Analysis & Evaluation Activity.  This activity focuses on trade-space 
analysis and a “Best Value” evaluation of the affordability assessment in question with 
respect to the stakeholder’s value criteria, to ensure an affordability trade has not been 
made that produces undesired long-term effects (e.g., in Development Planning pre-
Milestone A, this could be the Analysis of Alternatives).  The most important dimension of 
the work completed in this activity is the cost versus utility “model,” or evaluation.  This is 
where the decision maker decides which solutions provide the best value.  The decision 
maker may be looking for low cost, high utility solutions throughout the system life cycle.  
If the decision maker understands how capabilities are applied to improve effectiveness 
and efficiency throughout the system life cycle, then the decision maker feels comfortable 
that the solutions within the trade-space are viable.  Success in this last activity will pave 
the way for good practices, data sharing and improvement, and culture change. 

Finally, there are six major appendices that offer checklists, other considerations, and references: 

• Appendix A is the background of MORS with affordability analysis; 

• Appendix B provides the four “Big A” Affordability Analysis Activities Consideration 
Checklists; 

• Appendix C provides other considerations when starting affordability analyses, 
including information on (1) organizations / authorities / skills needed / tools / techniques 
including roles and responsibilities, (2) drivers / strategies / information needed / metrics / 
analysis per acquisition phase; and  (3) related references / tools; 

• Appendix D contains other community best practices and lessons learned.  In 
addition to additional information on roles and responsibilities, brief overviews of 
concepts from other communities and processes (e.g., cost analyses, economic 
analyses, system engineering processes, project management, etc.) are presented for 
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consideration when conducting “Big A” affordability analyses.  These proven concepts 
include: 

o Identifying assessments to conduct when commencing affordability analyses, 

o Clearly articulating requirements rationale and opportunity costs, 

o Laying out a plan to control costs, 

o Validating and verifying assumptions and key parameters, 

o Understanding and managing affordability as a perishable, dynamic attribute, 

o Planning for evolutionary acquisition, 

o Managing a complex portfolio of national assets, and 

o Managing knowledge capture and retention. 

• Appendix E offers other affordability analysis-related considerations including 
decisions at different levels, useful affordability analysis, benefits, sufficiency, quality, 
visualization, risk, and uncertainty; and 

• Appendix F is the affordability analysis references, which includes acronyms, glossary, 
document contributing organizations, AA CoP Members, March 2014 MORS AA 
Workshop attendees, references, and endnotes.   

In summary, this “Big A” Affordability Analysis document provides considerations for analysis 
steps within which core information and expectations from change proposals to missions, capabilities, 
portfolios, domains, or systems of systems will have been outlined, organized, and assessed.  The 
document provides the dynamic to use the four “Big A” Affordability Analysis Activities as a guide across 
the acquisition life cycle, while maximizing related strategic, operational, and technical value for the 
organization(s) receiving the capability or providing funds.    
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1 Background and Introduction 

1.1 Affordability Challenges 
Every organization defines their capabilities differently; the challenges are how to estimate the 

resources needed to acquire and sustain capabilities 30 years hence, and how to know if those 
capabilities are affordable.  While this document has no authority in its release, it can recommend that a 
large area of improvement in affordability is the enforcement of choices and analysis for these choices.  

Challenges that exist for conducting affordability analyses are straightforward, but difficult:  

• Design.  For each level (National, Strategic, Requirements, Resource, System of System, 
and Investment or Program Execution),  

o Authorities should be spelled out by scope of responsibility, and should identify 
products for which they are accountable; 

o Methods to determine affordability should also be determined. 

• Political motivation.  Should be included into the process as a system variable; it has to 
be naturally beneficial, not forced: 

o The decision structure must be fair and used.  It has to be more than academic.   

o The analyses must not be one-sided; they must retain innovative / productive / 
mission support decision elements and minimize cost (NOTE:  Minimizing the 
cost of one system may result in increasing the costs of the system of systems. 
In the context of affordability, a common understanding is essential.), and  

o The paradigm shift must be self-reinforcing with rewards, and must avoid 
perpetuating bad choices. 

• Contractor motivation.  There should be alternative competition mechanisms, different 
risk-bearing models, and promotion of teaming over protests. 

• Tools and analytics.  Should incorporate industry best practices in data, analytics, 
governance, as well as use opportunity costs in modeling tools.  

• Roles and responsibilities.  Need to understand the roles and responsibilities for various 
functions for the affordability analysis process across the life cycle (see Appendices C.1, 
D.2, and E.1). 

Another challenge is that for an affordability analysis to be useful, it must be actionable:  it must 
lead to a well-informed decision or support a specific action, such as a program start or cancelation, or 
perhaps a new operating concept that provides needed capability at reduced cost.   

1.2 Key Affordability-Related Definitions   
“Affordability is an abstract term that most people think they understand but have difficulty 

defining or explaining.”ii  The 2011 Military Operations Research Society (MORS) Workshop on “Risk, 
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Trade Space & Analytics in Acquisition” revealed a lack of consensus on the definition of affordability and 
related terms.  In addition to the terms “Big A” and “little a”, the MORS Affordability Analysis Community 
of Practice (AA CoP) has refined three additional key definitions – affordability, affordability analysis, and 
affordability analysis outcomes.  These three terms are critical to understanding why, what, and how 
tasks are undertaken. 

1.2.1 Affordability Perception 

From the 2012 MORS Workshop on “Affordability Analysis:  How Do We Do It?,” consensus was 
that clarity of definition, sufficiency criteria, and regulatory policy were consistently absent from 
affordability analysis.  Affordability was determined not to be a number, but a decision, and may vary 
depending on the stakeholder or the decision maker (i.e. affordability is in the eye of the beholder).  For 
example, differences could be:    

• Size dimension:  DoD, service, mission area, or system 

• Measurement dimension:  Dollars, lives, or time 

• Phase dimension:  Requirement, acquisition, or operation  

When one conducts cost analysis, the process is straightforward; analysts follow established 
guidelines and principles.  However, when conducting affordability analysis, approaches vary 
dramatically.  Guidance, processes, and institutional acceptance are needed though tools and 
methodologies were not considered the binding constraints at the time; without them, there will be varying 
perspectives on what affordability is.   

1.2.2 Affordability Definitions 

After the MORS Affordability Analysis Workshop, during 2013 the MORS AA CoP maturated the 
government / industry definitions for affordability, affordability analysis, and affordability analysis 
outcomes for use in this document: 

• Affordability.  The degree to which the resources being allocated to a capability relative 
to other uses of those resources reflects (i) the importance, urgency, and satisfaction of 
mission, strategic investment, and organizational needs, and (ii) a prudent balance of 
performance, cost, and schedule constraints consistent with the time phased availability 
(technical, market, and fiscal) of budgeted resources. 

Since then, both the updated JCIDS manual (CJCSI 3170.01I), the updated Guidance For 
Development and Implementation of Joint Concepts (CJCSI 3010.02d), and the Defense Acquisition 
Guidebook have used the government / industry affordability to define affordability for their documents: 

• Affordability – JCIDS Manual. (1) While the ICD should not have a specific capability 
solution in mind, nor the level of detail required to produce associated cost estimates, a 
constrained fiscal environment with competing demands for resources requires that 
opportunity cost inform life cycle cost, performance, schedule, and quantity tradeoff 
discussions.  (2) Identify the notional resources available to pursue a capability solution, 
including materiel and non-materiel costs over its anticipated life cycle. This data is not 
intended to reflect resource costs of a specific capability solution which will be 
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determined later in the process, but rather identify what resources are proposed to be 
available, and if necessary highlight resource shortfalls which may require taking more 
operational risk by reducing resources in other areas. 

• Affordability – Joint Concepts.  The ability to achieve a desired effect under specified 
standards and conditions through combinations of means and ways to perform a set of 
tasks. 

• Affordability – Defense Acquisition Guidebook (DAG).  The degree to which 
capability benefits provided by a weapon system are worth the systems total life-cycle 
acquisition, operating and support costs and the degree to which the cost is in 
consonance with the long-range modernization, force structure, and manpower plans of 
the individual DoD components and the Department as a whole. 

Yes, the MORS definition for affordability does not match exactly with the three DoD affordability 
definitions (which do not match each other either).  However, even though they aren’t exact copies, the 
meaning behind the MORS government / industry definition meets the same intent as the three DoD 
definitions.  As a result, the affordability analyst should be aware of the differences in these definitions, 
but should also understand these differences do not change the considerations in this document.    

After an understanding of the affordability definitions, questions that can be asked here are:  Is 
affordability a number or range?  What about Should Cost?  These are great questions and a matter of 
perspective.  If we are projecting out, and we have a program of record (POR) with a Should Cost 
estimate, then there are templates and guidelines to use.  However, if we do not have a requirement for a 
Should Cost estimate, then it may become cost preclusive to do more than include the Should Cost ideas 
in the Affordability Analysis Activity III (COA formulation).  The issue of perspective is when there is any 
actual cost data to reflect upon, i.e., having the actuals of anything historical or similar to validate the 
Should Cost ideals.  Therefore, the answer is:  It is a mix of historical, current, and projected cost 
streams, as shown in the Should Cost and Will Cost estimates.   

Unlike cost, affordability is not an inherent attribute of a program or requirement, although it is 
often treated as such.  While affordability does derive from inherent attributes of a program, it is 
nonetheless a comparison between those attributes and an external reference.  When discussing 
affordability across government and industry, there are a couple schools of thought.  One is when the 
budget is already approved – if the program costs fit within the planning budget, a program is said to be 
affordable (assuming other metrics are satisfied).  Another is to consider a fielded program that is within 
budget but is not performing the desired mission(s).  Would it be prudent to consider the opportunity 
costs?  Are we forfeiting potential gain from alternatives, given the quiescence of the status quo?  
Balance needs to be ensured – total costs, fitting in the planning budget, and accomplishing missions, 
considering the opportunity costs within the cost-constrained environment.   

• Affordability Analysis.  A process and assessment that supports resource allocation 
decision-making.  It identifies and quantifies the performance expectations of 
stakeholders, assigns value to those expectations, and measures the life cycle cost of 
alternatives relative to both opportunity costs and resourcing actions or plans. 

• Affordability Analysis Outcomes.  Practically, affordability analyses must substantiate 
resource plans, given a mission scope, budget scope, while taking advantage of “good 
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buys” and available offsets.  Culturally, rewarding the practice and use of affordability 
analyses should change the conversations of decisions-makers, enabling them to deliver 
portfolio outcomes that are more effective and efficient while staying within and informing 
budget boundaries. 

Other affordability analysis related definitions are provided in the glossary, Appendix F.2. 

1.2.3 Affordability:  “Big A” and “little a” 

In the first MORS Affordability Analysis Workshop, two interpretations of affordability were also 
developed. 

• Affordability in the “large” means assessing whether a mission, task, function, capability, 
system of systems, program, or initiative – considering what it is going to cost (or is 
costing us, i.e., the total costs) – provides sufficient value in the context of all of the other 
things needed (“Big A”). 

• Affordability in the “small” means being frugal – being cost efficient in executing a 
program, from beginning to end and not being extravagant in choosing capabilities and 
solutions to challenges; getting the most bang for the buck (“little a”). 

As shown in Figure 1-1 from the Assistant Secretary of Defense for Acquisition website, Services, 
contractors, program managers, and others tend to operate in the “little a” realm (i.e., doing things right), 
while DoD, Congress and Service leadership usually operate in the “Big A” realm (i.e., doing the right 
things).  However, new elements in a portfolio may be “Big A” affordable and break “little a” choices, and 
conversely “little a” choices might seem like the best value but be “Big A” sub-optimal.  Affordability in the 
large is a judgment call.  That judgment can change over the life of a program for many reasons, some of 
which may have absolutely nothing to do with the “little a” of a program.  The nature of analysis to support 
the “A’s” differs somewhat due to the nature of the associated questions. 
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Figure 1-1:  “Big A” and “little a”iii 

1.3 Purpose of the “Big A” Affordability Analysis Document 
Since (1) the services, contractors, and program managers have their own processes for 

conducting “little a” affordability analysis, and (2) documents developed that are coordinated through a 
professional society cannot be prescriptive, the purpose of this document is to provide considerations 
for conducting “Big A” affordability analysis with best practices and lessons learned that are 
supportive / complementary to all the “little a” affordability analysis processes.   

This document seeks to be a thinking construct that allows the DoD, at all institutional levels, to 
have a data-based conversation about affordability and affordability analysis.  The principal goal is not to 
develop a prescriptive, one-size-fits-all “how to” manual on doing optimal resource allocations, but to:  (1) 
include outcome and constraint quantification, (2) consider fiscal stewardship, and (3) demonstrate how 
to provide high efficacy decision support.  A secondary purpose is to aid decision makers or decision-
supporters, who have imperfect data and may not be experts with analytics.  The document proposes a 
simple set of questions that ensures consideration of key facets, which would have a significant impact on 
the affordability of a system.   

Guidelines for high quality affordability analysis are offered to include in the life cycle process for 
understanding, but this construct in no way replaces life cycle management.  Sufficiency and qualify 
criteria are offered for affordability analysis so that they are comparable and not destined for the 
difficulties expected:  scope design, political motivations, stakeholder motivational considerations, and the 
complexities with data, tools, and analysis. 
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This document can:  

• Provide sound guidance of elements to conceptualize and include in “Big A” affordability 
assessments,  

• Require a minimum level of validation (e.g., to qualify for funds) that affordability 
assessments were (i) completed, and (ii) met adequate levels of quality 

• Reward leadership by applying a resource management process that selects and tracks 
investments in capabilities on the basis of quality, data-driven assessments, and 
produces desired results.  This will make it self-improving.  The “Big A” Affordability 
Analysis document could standardize the ground rules and assumptions (and data 
sources) needed for any affordability analysis. 

1.4 Value Proposition of an Affordability Analysis   
Below are a set of means for describing the value proposition for affordability analysis.  These are 

concepts that are not done well or consistently today:  

• Quickly scope goals for mission or capability improvement and get to the root of what 
determines affordability 

o Frank Kendall:  recognize early the key affordability issues … “we can no longer 
start programs that we can’t finish.”  (Do not start everything!)iv 

• Articulate affordability constraints, with acquired / estimated parametric impacts 

• Synthesize data:  Better clarity of cost versus value issues challenged by the lack of 
data and process transparency between Joint Capabilities Integration & Development 
System (JCIDS), Defense Acquisition System (DAS), and Planning, Programming, 
Budgeting, and Execution (PPBE)v 

• Visualize calculated risks and opportunity costs 

• Support development of a cost conscious course of action (COA)  

• Visualize affordability value propositions within affected portfolios 

• Track and preserve cutback rationale(s) 

• Preserve operational value:  Cross-service capability trades focused on operations 
value are more affordable, instead of top level total obligation authority (TOA) trades 
implemented in ways that severely decrement operations 

These bullets suggest value that an affordability analysis will bring above and beyond that which 
the current JCIDS, DAS, and PPBE processes bring today. 

The reader will notice that every activity of the affordability analysis “process” (Section 2) has a 
value proposition:  (i) adequately scope mission and goals, and articulate affordability constraints; (ii) 
baseline data synthesis and visualization of risks; (iii) cost-conscious COA development; (iv) the tracing of 
cutbacks to rationale, and the preservation of operational value in trade space assessments, rather than 
arbitrary cuts to meet affordability targets.   
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2 “Big A” Affordability Analysis Activities 
The goal is not to develop a prescriptive, one-size-fits-all “how to” document, or a manual on 

doing optimal resource allocations; the overall goal is to develop an affordability analysis process with 
best practices, lessons learned, considerations, etc., as well as including ties to the individual service’s 
new Affordability Policiesvi and DoD Better Buying Power (BBP) initiatives.  BBP has been referred to as 
DoD’s mandate to “do more without more.”  BBP is the implementation of best practices to strengthen 
DoD’s buying power, improve industry productivity, and provide an affordable, value-added military 
capability to the warfighter.  Introduced in 2010, BBP is outlined in a series of three memos from the 
Under Secretary of Defense for Acquisition, Technology and Logistics (ATL).  Affordability is a key tenant 
of BBP 1.0, 2.0, and 3.0 memos, which further strengthens the need for solid, consistent, repeatable 
affordability analysis practices.  BBP mandates affordability as a requirement and enforces affordability 
caps.  Affordability analysis is essential to establish requirements and caps.  BBP states affordability 
constraints are to be based on anticipated future budgets for procurement and support of the program.  
BBP affordability constraints are the product of budget, inventory, and product life cycle analysis within a 
portfolio context.  Affordability constraints force prioritization of requirements, drive performance and cost 
trades to ensure that unaffordable programs do not enter the acquisition process.  BBP 3.0 places 
emphasis on achieving dominant capabilities through innovation and technical excellence, and continues 
with the core theme stating, “Conduct an analysis to determine whether or not a desired product can be 
afforded in future budgets – before the program is initiated.” 

The reasons to use this document with considerations for “Big A” affordability analysis are to: 

• Use the material obtained in accordance with DoD 5000.02 requirements and JCIDS 
processes to ensure sound affordability analyses is conducted in order to determine the 
“best” solution for the decision maker’s value structure (this does not replace those 
requirements or process), 

• To integrate in one place many communities’ best practices and lessons learned to 
reinforce consideration of their use, 

• Understand affordability analysis is much more than basic cost analysis, and 

• Provide better inputs for the organization’s program-specific “little a” processes. 

The following section will provide a framework that allows the DoD at many institutional levels to 
have a data-based conversation about affordability and affordability analysis using ground truth 
boundaries from adjacent organizational layers.  These layers serve as defining assumptions about the 
fiscal limits and mission needs in the trade space for the layer in question.  It is believed that at the end of 
the day, every part of the organization needs to know what their bottom line is, and hopefully, this 
document will help do that.    
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2.1 Process Overview 

 

Figure 2-1:  Affordability Analysis Framework 

Figure 2-1 illustrates the question-driven framework that is the basis of the affordability analysis.  
As shown in the center of the figure, the process is started with the Requirements and Needs Activity and 
following the arrows working clockwise through the remaining activities.  The questions help analysts dig 
for information that assists in drawing conclusions about the affordability of the area or topic in question.  
The questions help to assess if we are “doing it right” (the pale yellow boxes in each quadrant) as well as 
“doing the right thing” (the other colored boxes in each quadrant).  These criteria are critical—if we are not 
doing it right, or we are not doing the right thing, then the affordability question is a moot point.  If we are 
doing it right, and it is the right thing, then we need to figure out how to pay for it.  What can we give up, 
given the time-duration of the capability in question (it may be less than 30 years) and given the array of 
uncertainties around the cost and value approximation?  

Figure 2-2 is a high-level overview product of Lean Six Sigma Value Stream Mapping Activity of 
the Affordability Analysis Framework described in the question-driven portrayal of Figure 2-1.  Figure 2-2 
shows the activities and artifacts needed to conduct the process and also shows an overview of the “Big 
A” Affordability Analysis Activities.  The “rows” are the four activities and, for each activity, provides an 
overview of the inputs, process steps (or considerations), and outputs.   

Requirements and Needs Baseline and Gap Assessments

Trade-Off Analysis and Evaluation Alternative Analyses and Valuation Assessments

START

• What is the mission and outcome I am trying to impact?

• What are the desired outcomes?  How will I know they are 
achieved?

• Which capability’s resource decisions will affect this 
desired outcome?

Is it needed? Are 
Requirements 
Properly 
assessed?

Is productivity 
and innovation 
incentivized?

Are competitive 
methods used?

Are BBP 2.0 / 3.0  
initiatives leveraged? 
Is it worth the cost?

• At what level do I resource this capability area? What areas 
of  performance are going well? What is killing my 
budget? 

• What are the most critical capability gaps to close or 
efficiencies to realize?

• What are choice approaches or courses of  action (COA) 
needed to make needed changes? (Strategic, 
modernization, process, etc.)

• What are the alternatives to consider for each COA?  

• How well does each perform? What is the risk? What is 
the 30-yr cost profile?

• How do these COA compare in net value to other elements 
in the portfolio? 

• Do decision-makers at other levels need to be contacted?  

• What is the best-value mix of  investments in this portfolio? 

• Are we “better off ” than our prior portfolio? Within 
affordability boundaries? 

How much do we 
prefer this 
capability?

How much do 
we need it?

How much do we 
spend on related 
capabilities?

What are show 
stoppers we must 
attend to for success? 

Is it a good deal 
we cannot pass 
up and why?
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An Overview:  “Big A” Affordability Analysis

• Plans
• Requirements
• Agreements
• Studies
• Controls

• Missions Affected 
• Desired Outcomes 
• Tiered Tasks

• Value Proposition
• Stakeholders
• Criteria, Metrics

• Refined RQMTS
• Stakeholder Rating
• Trade-space Data
• Sufficiency AssessmtR
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Figure 2-2:  “Big A” Affordability Analysis Overview 

Figure 2-3 provides a high-level process flow for the four affordability analysis activities described 
in sections 2.2 – 2.5, Figure 2-4 provides a process flow for the affordability analysis preparation 
considerations, and Figure 2-5 provides a process flow for the affordability analysis execution 
considerations.  If the affordability analyst is not familiar with a step highlighted with dotted lines, that step 
may need to be completed only the first time through the process.  If necessary, those steps can be 
reviewed during the subsequent times through the process for each affordability analysis activity, for each 
acquisition life cycle phase. 
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Figure 2-3:  Affordability Analysis Activities Overview 

 

 
Figure 2-4:  Affordability Analysis Preparation Considerations 

 

STEP 1:  Entering the Process 

• STEP 1A:  Determine if the program is a new start; new gap or shortfall; new approach needed or 
available; or new solution or execution type exists.   

• STEP 1B:  Review Section 2.6 to determine which affordability activity to enter and which 
affordability analysis activities to reference. 
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• STEP 1C:  Determine which acquisition life cycle phase you are in.  

STEP 2:  Collect the General Information Needed 

• STEP 2A:  Then review Appendix C.2 to determine the potential drivers, strategies, information 
needed, metrics and analyses. 

• STEP 2B:  (If needed) Review the Appendix D6, Assumptions & Key Parameters; Appendix D8, 
Affordability, a Perishable Attribute; and Appendix D10, Evolutionary Acquisition, Iteration & 
Recursion.  Determine the top key performance parameters and assumptions.  State them up 
front and monitor them across the life cycle.     

STEP 3:  Familiarization (As Necessary) 

• STEP 3A:  (If needed) Review Sections 2.2-2.5, Affordability Analysis Activities to obtain a basic 
understanding of the four affordability analysis activities.  The corresponding Affordability Analysis 
Activity Consideration Checklists in Appendices B1-B4 can be used to conduct the analysis. 

• STEP 3B:  (If needed) Review the activity Value Stream Map and Input-Output (SIPOC) Charts in 
the initial overview of the consideration checklists in Appendices B.1-4 to gain a better 
understanding of the flow for each affordability analysis activity and the inputs needed & resulting 
outputs from the activity. 

• STEP 3C:  (If needed) Review overviews of selected references and tools in Appendix C.3 to 
consider use. 

• STEP 3D:  (If needed) Review Appendices D.3-5,7,9,11, E.2,4-5 to consider use the following 
other community best practices: 

o Appendix D.3, Initial Affordability Assessment 

o Appendix D.4, Requirements Rationale & Opportunity Cost 

o Appendix D.5, Targets to Set:  Affordability and Cost Control Growth 

o Appendix D.7, Architecturally Driven Analytics for Affordability 

o Appendix D.9, Risk & Measurement 

o Appendix D.11, Portfolio & Knowledge Management 

o Appendix E,2, Useful Affordability Analysis  

o Appendix E.4, Visualization 

o Appendix E.5, More on Risk & Uncertainty   

STEP 4:  Establish Framework 

• Using all the information from Steps 1 – 3, establish the framework to conduct the affordability 
analysis execution. 
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Figure 2-5:  Affordability Analysis Execution Considerations 

 

STEP 5:  Execution 

• STEP 5A:  Determine the activity from Sections 2.2-2.5, Affordability Analysis Activities. 

• STEP 5B:  Obtain the corresponding Affordability Analysis Activity Consideration Checklists in 
Appendices B1-B4 to conduct the analysis. 

• STEP 5C:  Gather the inputs needed per consideration checklist items in Appendices B.1-4.1. 

• STEP 5D:  Review & complete the Sub-Activity tasks in checklist items in Appendices B.1-4.2.   

• STEP 5E:  (If needed) Review Appendix E3 on Sufficiency & Quality Exit Criteria 

• STEP 5F:  Complete the sufficiency and quality criteria tasks in checklist items in Appendices 
B.1-4.3 to ensure the affordability analysis activity is completed before proceeding to the next 
activity. 

• STEP 5G:  Create the outputs recommended in checklist items in Appendices B.1-4.4   

STEP 6:  Completing the Process 

• STEP 6A:  Continue with the next affordability analysis activity until all four affordability analysis 
activities are complete 

• STEP 6B:  When the four affordability analysis activities are completed, continue the process until 
all acquisition life cycle phases are complete (Section 2.6) 

 

The document presents a variety of approaches and accepted practices to be considered – which 
one(s) to use are up to the affordability analyst.  This can be tailored to fit the organization’s affordability 
analysis project.   
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Sections 2.2 – 2.5 provide more detailed information for each activity’s overview, inputs, activities 
and sub-activities, exit criteria, and outputs.  Section 2.6 provides a recommendation on which activity to 
commence in one’s affordability analysis, depending on the maturity of the capability provision, and also 
provides an example on how the four “Big A” Affordability Analysis Activities could be applied across the 
life cycle.  Finally, Appendices B1 – B4 provide “tear out” consideration checklists for each activity.   

2.2 Requirements and Needs Activity 

2.2.1 Overview 

This is the stage-setting activity generating critical assumptions and shaping the scope of 
affordability analyses.  It serves to identify analyses needed, as well as the appropriate trade-space to 
assess.  Overall, this part of the “Big A” Affordability Analysis Activities should be able to affirm the 
requirements of their scope have been properly assessed, and that the capabilities in question are still 
needed.  This activity is not a duplication of JCIDS; it is a refinement and affirmation.   

 

Figure 2-6:  Stage Setting – Requirements and Needs 

The assumptions are items that are believed to be needed to scope Activity 1. 

• The process is for the Components with acquisition or spending authority regardless of 
who (e.g., OSD, Congress, Joint Staff [JS], a Program Executive Office [PEO]) asks 
whether an affordability topic (mission, capability, program, etc.) is affordable; 

• Assumptions about the duration of the capability need must be made.  If the need is 
indefinite, assumptions about the degree of uncertainty of driving factors must be 
transparent; 

• The process can be tailored for each Component or affordability topic; 

• The baseline assessment conducted in the next activity needs to be considered; and 

• The process can be both iterative and sequential with any other activity. 

Some proven best practices and lessons learned to consider reviewing for this activity come from 
other communities (see Appendix D) and include: 

• Current Acquisition Life cycle (Appendix D.1), 

• Roles and Responsibilities (Appendix D.2), 

• Requirements Rationale and Opportunity Cost (Appendix D.4), 

        
        

Question Data from …
•Requirements and needs

1. What is the mission and outcome I am trying to impact? QDR

2. What are the desired outcomes?  How will I know they are achieved? DPG

3. Which capability’s resource decisions will affect this desired outcome? JCIDS, CPM
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• Review and Validate Assumptions and Key Parameters (Appendix D.6), and 

• Architecturally Driven Analytics for Affordability (Appendix D.7). 

In summary, this activity scopes the missions affected, associated priorities, and baselines, 
including stakeholder’s interests.  The new insight here is the alignment of concepts with a better vantage 
point for leaders to agree on what problem they are solving. 

2.2.2 Inputs 

All available references to help scope the posed affordability problem are leveraged as possible.  
References are needed to support the inputs of the next activities as well as for assessment in this 
activity.  The suppliers of information are widely varied (organizational levels, communities, non-U.S. 
Government [USG]) and may expand over time.  Recommended inputs for the Requirements and Needs 
Activity of the “Big A” Affordability Analysis Activities are not exclusive to: 

• Enterprise plans (Congress, OSD, JS, National Command Authority, and Intelligence 
Command [IC]) 

• Operations plans; training, tactics, and procedures (TTPs); Joint capability concepts and 
integrated priority lists (IPLs) – (Combatant Commands [COCOMs], JS) 

• Operations environment (IC, service staffs and National Geospatial-Intelligence Agency 
[NGA]) 

• Formal requirements (JCIDS) 

• Research documents and technology / modernization roadmaps (Defense Advanced 
Research Projects Agency [DARPA], laboratories; Government Accountability Office 
[GAO] and Federally Funded Research & Development Companies [FFRDCs]) 

• Allied and partner agreements (Congress, OSD, and Department of State [DoS]) 

• Future studies and analyses (U.S. Army Training and Doctrine Command [TRADOC] and 
other similar service organizations) 

• Recommended capability trades (think tanks – Center for Strategic & Budgetary 
Assessments; Center for Strategic and International Studies, etc.) 

• Strategic planning (Quadrennial Defense Review [QDR]; Defense Planning Guidance 
[DPG], and National Security Strategy) 

• Capability studies (FFRDC and university affiliated research centers) 

• Rules of Engagement (Title 10 & Joint Doctrine) 

• DoD budget request data (Under Secretary of Defense [USD]-Comptroller, OSD Office of 
Cost Assessment and Program Evaluation [CAPE], and Service 8s) 

• Incentives for affordability analysis (OSD and stakeholders) 

These inputs will be used in the Activity 1 sub-activities as follows: 
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1. Mission and Outcomes Impacted.  Review strategic guidance; defense planning 
guidance; integrated priority list; future studies; “what if” studies; service roles and 
missions; and Congressional inputs to consolidate and refine the requirements or needs 
for the affordability issue in question. 

2. Desired Outcomes and Recognizing Achievement.  List and tier (e.g., critical / essential / 
support) outcomes (and gather associated performance criteria and metrics to measure 
benefits; sources of qualitative and quantitative data for metrics; or use of study or 
modeling and simulation [M&S] data) to articulate authoritative / valid rationale for what 
will become a value proposition.  

3. Capability Resource Decisions Affecting the Desired Outcome.  Align existing budget 
data to the scope of the affordability analysis that has been established.  This serves to 
establish whether we can have a conversation about the value proposition.   

2.2.3 Sub-Activities 

The objective of the sub-activities is to determine quickly if resource-informed requirements exist 
to validate a value proposition within affordability analysis; it is not intended to establish or validate 
requirements (e.g., JCIDS).   

2.2.3.1 Mission and Outcomes Impacted 

The first question in Figure 2-1, “What is the mission and outcome I am trying to impact?” can be 
extended to “…and how is the outcome going to change from today?”  This helps to set the most critical 
of assumptions, and also the scope of the affordability analysis trade space. 

To answer this, further data may need to be considered:  

• Is this a part of an annual review, or is this a new affordability question or need?  

• Who do we need to get involved in the process?  

• Which functional or capability areas are most affected? 

• What is the risk to the mission of making the proposed affordability changes? 

• To what degree does the mission need the capability, or capabilities, affected? 

The intent is to identify the missions and tasks that will be impacted by making an area of interest 
“affordable.”  The recommended steps to consider for the process for this activity / sub-activity include: 

1. Identify stakeholders and intent:  DPG, operational plans (OPLANs), service / joint 
doctrine, operational concepts, TTPs 

2. Review documents:  Delineate missions and tasks 

3. Assess threat information and operational and geopolitical environments 

4. Determine initial prioritization of missions / tasks within missions 

5. Delineate levels of mission success from this authoritative documentation  
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2.2.3.2 Desired Outcomes and Recognizing Achievement 

The second question, “What are the desired outcomes?  How will I know they are achieved?” is 
about desired outcomes and the expected achievements, and further scopes the assessment.  
Furthermore, knowing whether the question is part of an annual drill, or if it is a new affordability question 
or need, may matter to involved stakeholders.  

The following questions should be considered to formulate the answer to this second question: 

• What are the outcomes related to the tiered missions (above)? 

• What are the criteria to determine benefit(s)? 

• Can we assess the outcomes or mission impact to be gained from the affordability 
proposition? 

• How does it affect the service / warfighter?  Are stakeholders clear?  

• What methodologies / analytics are available to validate a value proposition? 

• Can we define an approved performance measurement method to be used in the 
affordability analysis? 

The intent is to identify outcomes and identify metrics in the most authoritative yet simple way 
possible.  The recommended steps to consider for the process for this activity / sub-activity include: 

1. Review inputs:  Guidance documents, futures alternative studies and futures analysis, 
related concepts of operation (CONOPS), interviews with stakeholders, as well as-is 
assessments. 

2. Define outcomes:  Define outcomes and measures effectiveness and criteria used to 
assess, including risk and mission / task resilience; and qualitative assessments if 
discriminating. 

3. Scope the trade space and conduct a strengths, weaknesses, opportunities and threats) 
(SWOT) Analysis:  

a. What would be different with the affordability question we are asking?  

b. What needs or requirements would be given up, exchanged, or increased?  (This 
may involve formal requirements as well)  

c. Avoid premature solutions 

4. Define the criteria and qualitative metrics 

5. Define the value proposition in both qualitative and, if possible, quantitative terms 

6. Determine stakeholders and agenda 

2.2.3.3 Capability’s Resource Decisions Affecting the Desired Outcome 

The third question, “Which capability’s resource decisions will affect this desired outcome?” helps 
to both focus the analysis on relevant portions of the baseline and also to ascertain who needs to be 



 
 

 17 UNCLASSIFIED 

UNCLASSIFIED 

involved in the process:  Guidance – Joint Requirements Oversight Council (JROC), capability portfolio 
managers (CPMs), principal staff assistants (PSAs); users – COCOMs, operators (2s, 3s, 4s); and 
Component providers most affected. 

The following questions should be considered: 

• Who is responsible for paying for the affordability area today? 

• What portfolios are affected? 

• What is the scope of the change decision? 

• Does this support another Component in the Joint Force?  

The intent is to ascertain whether we can link missions, outcomes, and capabilities to resources 
and meaningful value criteria.  The recommended steps to consider for the process for this activity / sub-
activity include: 

1. Scope:  What capabilities, functions, or investment areas will be included in the analysis, 
and what is the timeframe (mission vs. budget, inventory of the capabilities)?  This 
determines an affordability analysis area of interest (AA AOI), which will be important for 
the entire process, even if it changes. 

2. Formalize Terms of Reference (TOR):  Data, taxonomy, and criteria to be used; analysis 
to be conducted, and by whom 

3. Request data on missions, outcomes, capabilities, and resources, as needed, from 
stakeholders and resource owners 

4. Obtain data:  Assess cost of the analysis / data gathering.  Decision:  Is this feasible in 
each of the dimensions – cost, schedule, performance as well as the aggregate? 

5. Normalize data collected to TOR taxonomy 

6. Link missions-outcomes-capabilities-resources surrounding area of interest.   
Decision:  Is the information sufficient to populate a value proposition?  

7. Identify other data not in databases (Congressional language, treaties, allies, etc.) 

8. Assess critical data funding path analysis sufficiency:  Offsets, current dollars, overlap 

9. Decide initial roles and responsibilities for affordability analyses (next activities) 

10. Establish incentives for the affordability analyses (why participate?) – mission, 
affordability gains.  Decision:  Is the quality of the value proposition and stakeholder 
involvement sufficient? 

Activity 1 will provide resource-informed requirements and a determination of whether to continue 
the affordability analysis action, e.g., continue, cancel, or go back and do more research.  

2.2.4 Exit Criteria 

A review of the sufficiency criteria for the requirements and needs activity of the affordability 
analysis process are: 
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• Essential applicable source documents considered; decisive mission and supporting 
tasks and capabilities identified and aligned, per scope of effort 

• A value proposition can be articulated, which includes at least one capability reduction or 
trade identification to produce affordability results 

• AA AOI can be linked to ample resources or resource categories, for a minimum sample 
size to visualize the change to the baseline portfolio 

A review of the quality criteria for the requirements and needs activity of the affordability analysis 
process are: 

• Validated by the COCOM / Service / Agency (C/S/A) official who is authorizing the 
affordability analysis  

• Specific, measureable, achievable, relevant, and time-bound (SMART) analysis of 
measures of merit 

• Fidelity of fiscal data and mission review is good enough for Rough Order of Magnitude 
(ROM) so the decision to continue the affordability analysis can be made 

2.2.5 Outputs 

The primary outputs of this activity will be the basis for the value proposition and will help scope 
the trade space.   

• Tiering of missions affected by or affecting the AA AOI; valuations of tasks within the 
mission 

• Description of missions, outcomes, and tasks 

• Assessment criteria and/or qualitative goals 

• Value proposition and incentive considerations 

• Stakeholders agenda and stakeholder rating 

• Refined needs for AA AOI 

• Initial baseline resource data alignment assessment 

2.3 Baseline and Gap Assessments Activity 

2.3.1 Overview 

After an organization has aligned its identified resources within the scope of its affordability 
question, it must articulate its mission or operational goals and targets; it must also evaluate its baseline’s 
current resource performance and identify capability gaps.  This step will either identify or validate the 
mission need that may exist and begin the necessary assessments of the affordability of changing 
resource strategies to meet the needs.  Overall, this activity will enable the affordability analysis to 
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understand what is truly needed and will properly incentivize innovation and highly productive changes to 
the baseline.   

With the updated JCIDS Manual there is some distinction between capacity gaps and capability 
gaps.  For capacity, in the baseline assessment JCIDS classifies capability gaps / shortfalls as either 
resulting from a lack of proficiency (operational ability) or sufficiency (i.e. capacity – sufficient quantity to 
accomplish the mission).  Then JCIDS goes into more detail for capability gaps.  For more information on 
the updated capability gap definitions, please review the Glossary in Appendix G.2. 

Figure 2-7 illustrates a logical progression for evaluating baseline capability performance against 
current and future mission needs using a CBA to identify capability gaps and priorities, capability 
requirements, and potential alternatives to address / mitigate shortfalls. 

Some proven best practices and lessons learned to consider reviewing for this activity come from 
other communities (see Appendix D) and include: 

• Current Acquisition Life Cycle (Appendix D.1), 

• Roles and Responsibilities (Appendix D.2), 

• Initial Affordability Assessment (Appendix D.3),  

• Review and Validate Assumptions and Key Parameters (Appendix D.6), and 

• Architecturally Driven Analytics for Affordability (Appendix D.7). 

 

Figure 2-7:  Baseline and Gap Assessments Activity Goals 

In summary, this activity looks a little broader than the bounded problem scoped in the 
Requirements and Needs Activity to assess gaps and risks.  The new insight here is providing awareness 
of the risk profile of the problem. 

2.3.2 Inputs 

In addition to the outputs from the requirements and needs activity, key suppliers of information 
for the baseline and gap assessment activity are: 

• Joint Capability Integration Development System (JCIDS).  The JCIDS process executes 
top-level evaluations of force performance to needed capabilities, develops capability 
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gaps and outlines capability requirements needed to fulfill defense strategies and 
missions.  A key input is the capability requirements, which in part originate within JCIDS. 

• Component budget offices own the budget information that is critical to the affordability 
analysis process.  Identifying the appropriate level and office that owns the budget 
information is key.  This budget information will establish investment / spending 
constraints for the analysis in this activity. 

• Component logistics offices own the logistics, supply, and sustainment data that is 
needed to understand costs associated with force / platform / system upkeep and 
performance over the life cycle. 

• Component resource commands are a source of current force structure data needed to 
perform a baseline assessment of current capability and understand how required 
capabilities are currently resourced.  Analysis of this information also yields insights of 
capabilities that are under resourced or capabilities which have potential redundancies. 

• Force guidance originates with the National Security Strategy (NSS).  The National 
Military Strategy (NMS) is derived from the NSS and informs the Service Components of 
roles and responsibilities.  From these roles and responsibilities, the Service Components 
develop their core functions and capabilities.  Mission tasks combine to satisfy needed 
capabilities.  The Quadrennial Defense Review (QDR) provides longer-term force 
guidance while products such as the integrated priorities list (IPL) provide near-term force 
needs / guidance. 

• Program executive offices are important sources for program planning, scheduling, 
performance, and cost, all very necessary inputs to the baseline and gap assessment 
activity. 

• External government agencies may also own information needed to perform baseline and 
gap assessments.  The Department of Homeland Security (DHS), Federal Bureau of 
Investigation (FBI), Central intelligence Agency (CIA), etc. may have capabilities and 
resources that could be leveraged. 

• Lessons learned may also be important inputs to the baseline and gap assessment 
activity to support current capability execution or identify capability gaps to be addressed. 

2.3.3 Sub-Activities 

2.3.3.1 Baseline Assessment 

This sub-activity is not a trivial task; it is vital to the successful outcome of this overall activity.  
Establishing the baseline provides a starting point for the analysis, a measuring stick to begin the 
affordability analysis process.  Implicit here is improved transparency in the models used for measuring. 

The intent is to assess current baseline capability performance.  The recommended steps to 
consider for the process for this activity / sub-activity include: 
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• Step 1:  Assess baseline status.  Is it established, and if so, is it current?  If yes, go to 
step 3.  If no, continue with step 2. 

• Step 2:  Establish and iteratively maintain baseline effectiveness and cost 

a. Collect current baseline data 

b. Conduct mission analysis of current baseline 

c. Characterize mission capability, establish performance baseline and establish 
cost baseline 

d. Conduct cost and performance analysis of current baseline 

• Step 3:  Identify key cost drivers; key performance capabilities, risks, and opportunities of 
the baseline 

2.3.3.2 Gap Assessment 

This task evaluates the baseline force performance and cost against future capability needs or 
force goals and enumerates gaps or shortfalls in performance or cost / affordability.  This task also may 
highlight areas of efficiency or opportunity to improve performance or cost.  Finally, with an understanding 
of gaps and efficiencies, incentives may be used to improve capability performance or costs. 

The intent is to assess gaps, efficiencies, and incentives in the baseline capability performance.  
The identified and prioritized gaps, efficiencies, and incentives set the stage for potential improvements.  
Given gaps, efficiencies and incentives, these need to be prioritized to emphasize which are most 
important to address or implement.  The recommended steps to consider for the process for this activity / 
sub-activity include: 

1. Identify and prioritize gaps, efficiencies, and incentives in costs and performance 

a. Identify fiscal, schedule, operational, and contractual constraints 

b. Assess current force performance and cost against guidance 

• Identify Gaps in costs and performance 

• Identify Efficiencies in costs and performance 

• Identify productivity and innovation incentives 

c. Prioritize gaps, efficiencies, and incentives based on fiscal, schedule, 
operational, and contractual constraints and add to risk and opportunity registry 

2.3.4 Exit Criteria 

The sufficiency criteria for the baseline and gap assessments activity of the affordability analysis 
process are: 

• Outputs from the baseline and gap assessment addressing the problem 

o Resource levels are stated 
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o Areas of good performance identified 

o Areas of poor performance identified 

o Outputs should be approved by customer 

o Outputs inform customer decision 

• Contents for the baseline 

o Estimates for each of the components of the system of systems (e.g., portfolio) or 
individual system 

o Source documentation for each of the components 

o Decision needed from end user 

o Optimization space 

o What is in the baseline and what is not 

o Risk associated with capability gaps 

o Good and poor performance – what are you worried about next? 

o What decision is being made? 

o Information we need to produce results 

• Cost drivers 

o Customer (government) standards 

o Cost breakdown 

• Fidelity – enough detail to measure 

o Start out with parametric estimates then fold in actual data as the program 
matures through automated customer account transfer (ACAT) milestones; then 
assign learning curves and make sure you hit them.  If you do not hit them, you 
are falling outside your baseline 

o Identifying a gap could come from underperforming to a learning curve. 

o Underperforming software productivity; yields in manufacturing 

o Availability 

o Reliability 

o Maintainability 

• All capability gaps identified and prioritized 

o Constraints identified 

o Verified and validated 

• Methodology and rigor behind determining the gaps / efficiencies 
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• Assign mitigations for risks and countermeasures 

The quality criteria for the baseline and gap assessments activity of the affordability analysis 
process are: 

• Level of detail meets decision maker’s needs 

o Verified and validated outputs 

o Documented assumptions and constraints 

o Traceability back to the requirements 

o Defined confidence level 

o Goodness of fit 

 Valid size (including growth) 

 Demonstrated productivity that you know you can achieve 

• Completeness of baseline – has to be defendable 

• Outputs withstand scrutiny 

o Fully documented 

o What was used to determine it as a gap / opportunity? 

• Exhaustive list beyond just the few that address the gap so you can have different 
courses of actions 

2.3.5 Outputs 

The primary outputs of this activity will be the basis for the next activity selecting courses of action 
and alternatives: 

• Prioritized gaps 

• Prioritized efficiencies 

• Prioritized incentives 

• Performance and affordability baselines 

• Updated risk registry 

• Key cost and performance drivers  

2.4 Alternative Analyses and Valuation Assessments 

2.4.1 Overview 

Starts by evaluating the approaches available for the change desired—before questions of 
affordability are addressed.  Then capability solutions are designed with affordability as a key 
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consideration for the design.  Overall, this activity should evaluate the types of courses of action to follow 
at appropriate levels—by outcome at the national level, by strategy at the enterprise level, by 
requirements at the portfolio level, by capabilities at the resource level, and by investments at the 
acquisition level.  For this last, this activity will allow leaders to specify “feasible” solutions to ensure that 
competitive methods in design, acquisition, or purchase are followed. 

For information, activities I – III could be considered the left-side of the development decision 
(MDD), while activity IV (where Analysis of Alternatives or AoAs are conducted) could be the right side for 
pre-milestone A or development planning activities. 

Some proven best practices and lessons learned to consider reviewing for this activity come from 
other communities (see Appendix D) and include: 

• Current Acquisition Life Cycle (Appendix D.1), 

• Roles and Responsibilities (Appendix D.2), 

• Initial Affordability Assessment (Appendix D.3), 

• Setting Targets for Affordability and Cost Control Growth (Appendix D.5), 

• Review and Validate Assumptions and Key Parameters (Appendix D.6), 

• Architecturally Driven Analytics for Affordability (Appendix D.7), 

• Affordability Being a Perishable Attribute (Appendix D.8), and 

• Risk and Measurement (Appendix D.9). 

In summary, this activity is really the first time where the analysis thinks about the types (not 
values) of value propositions embedded on available courses of action (COA) and is the new insight for 
this step.   

2.4.2 Inputs 

The information needed for the alternative analyses and valuation assessments activity are: 

• Assumptions, limitations, and constraints (the trade space definition) 

• Prioritized mission requirements to CONOPS (task success to mission success) 

• Technology roadmaps (efficiencies, incentives, and drivers) 

• Strategic / planning guidance and CONOPS 

• Existing risks (perhaps in a risk registry) 

• Existing capabilities (performance baseline) 

• Prioritized capability gaps 

• Budget / Programming Guidance (affordability baseline) 

• Initial Capabilities Document (ICD) 
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2.4.3 Sub-Activities 

One question that should be considered for this activity and the next activity is:  Are the analytical 
methods used to assess consistent and accepted? 

2.4.3.1 Selecting Courses of Action (CoAs) 

The following questions should be considered when selecting CoAs: 

• What are the constraints / assumptions (materiel/ non-materiel)? 

• What are the topline budget / program constraints / art of the possible? 

• What is going to be solved? 

• What is the problem to be solved? 

• What are the mission requirements? 

• What are the existing capabilities that can be leveraged? 

• What is the current state / what is wrong with existing systems? 

• What are the hard / must-do requirements? 

• What are the policy requirements? 

• Who are the stakeholders (value focused thinking / decision analysis techniques)? 

• What are the portfolios / cross portfolios, what other domains? 

The intent is to select potential CoAs.  The recommended steps to consider for the thought 
roadmap for this activity / sub-activity include: 

1. Review strategic guidance, ground rules and assumptions; risk tolerance, threat 
assessments, scenario analyses 

2. Develop strategy options (with budget projections, technology demonstrations, studies, 
and RFI) 

3. Conduct organizational review (council of colonels) for service, joint and / or agency 

4. Evaluate candidate CoAs 

2.4.3.2 Alternative Identification 

The following questions should be considered when identifying potential alternatives (recommend 
prioritizing these based on the gap analysis, and allude to a set of requirements [how] to deliver the 
capability [what]): 

• What are the go / no-go constraints? 

• Is the affordability analysis proposal logistically feasible? 

• What cannot be part a tradeoff? 
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• Which are not feasible?   

• How much time is needed to develop? 

• What is the need?  

• What is cost / performance / schedule / risk (high-level)? 

• What are the other services doing?   

• What are the selection criteria for technical maturity / stakeholder acceptance? 

Follow-through is recommended, i.e., penalize non-performance and reward performance. 

The intent is to identify potential alternatives.  The recommended steps to consider for the 
process for this activity / sub-activity include working in different “swimlanes”: 

1. Acquisition: 

a. Understand system of systems / interoperability systems 

b. Identify solution space constraints 

c. Review / identify risk, cost, performance, and schedule constraints 

d. Identify timing for critical needs and technology (availability / maturity of 
technology.  [NOTE:  Emphasize technology insertion and refresh in program 
planning by simultaneously changing Concept of Operations (CONOPS) and 
boundaries of warfare domains ensures our existing systems will evolve, while 
developing and transitioning new systems in cost effective ways. An effective 
R&D system of systems approach must account for technology insertion into 
existing legacy systems, development of new systems, and their relevance to 
responsive and evolving threats.] 

e. Bound the solution space 

f. Identify potential solution candidates 

2. Program and Budget: 

a. What is the guidance?  CoA development, value metric determination, priorities 

b. What are the funding requirements 

c. What are the budget constraints / controls 

d. Generate budget alternatives 

e. Score budget options 

f. Optimize, decision process 

g. Budget recommendations / solutions, any unfunded requirements 

3. Identify Alternatives 
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One recommendation is to develop a CoA vs. alternative matrix.  The CoAs would be in the rows, 
the alternatives in the columns, and the capabilities in the cells. 

2.4.3.3 Performance, Risk, and 30-Year Cost Profile Assessments 

NOTE:  In some cases newer systems are being designed for longer life cycles because of:  (1) 
their complexity, (2) their increased heterogeneity, and (3) their acquisition cost needs to be amortized 
over longer life cycles.  For example, the Joint Strike Fighter (JSF) is currently 50 years and may be even 
longer in the future.   

The following questions should be considered when determining feasible CoAs and alternatives: 

• Performance questions:   

o What is the operational impact, value chain, utility, and suitability? 

o Is the performance good? 

o What is the system of interest and what are the enabling systems? 

• Risk questions:   

o What is the criteria for evaluating each alternative? 

o What are the dependencies, technical maturity, stakeholder commitment, and 
risk taxonomy?  

o How do you validate assessments? 

• Cost questions:   

o What are cost drivers? 

o What about total life cycle costs vs. total ownership cost (TOC)? 

o What is the cost analysis? 

o What is the cost-effectiveness / cost-benefit analyses? 

The intent is to determine feasible CoAs and alternatives by conducting some initial performance, 
risk and cost analyses.  The recommended steps to consider for the process for this activity / sub-activity 
include: 

1. Assessing candidate alternatives from the technology feasibility perspective 

2. Conducting initial performance / operational benefit, cost and risk assessments (iterative) 

a. Performance / operational benefit 

• Identifying measures of merit (e.g., measures of effectiveness [MoEs], 
measures of performance [MoPs]) 

• Understanding stakeholder value / priorities (e.g., value chain modeling) 
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• Determining performance / operation benefit models, tools and 
techniques – this depends on complexity (e.g., spreadsheets, models, 
optimization) 

• Conducting initial value assessment for performance / operational benefit 

b. Cost (NOTE:  Affordability analysis at the program level should show that it is 
more than Should Cost analysis) 

• Identifying cost subject matter experts (SMEs) / cost analyst SMEs 

• Understanding technology documentation 

• Understanding cost baseline 

• Creating work breakdown structure (WBS) 

• Identifying model & costing techniques 

• Developing schedules 

• Conducting initial cost / cost-risk analyses 

c. Risk 

• Developing risk framework 

• Reviewing risk documentation 

• Understanding and validate risk assumptions 

• Consistent risk evaluation (SMEs) 

• Conducting initial risk assessment 

• Developing output tables 

3. Conducting initial feasibility vs cut lines 

4. Down selecting solution candidates 

5. Evaluating remaining candidates against measures of merit (MoMs), critical qualities, etc. 

6. If necessary, conducting “what-if” analyses for optimization, sensitivity analyses, risk 
adjusted performance, etc. 

7. Creating an initial ranking of candidate solutions 

8. If necessary, go back to step 5 

9. Conducting necessary reviews (e.g., quality reviews, independent reviews, sufficiency 
reviews) 

10. Providing guidance for detailed trade-off analyses 

11. Providing well-documented recommendations  
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2.4.4 Exit Criteria 

A review of the sufficiency criteria for the alternative analyses and valuation assessments activity 
of the affordability analysis process are: 

• Do the alternatives address the key ____ (e.g., guidance, policy, key performance 
parameters (KPPs), goals, objectives, etc.)? 

• Do the alternatives cover the capability gaps? 

• Is the risk identified? 

• Are there a feasible set of well-defined alternatives (preferably quantifiable)? 

• Are the assumptions validated?   

• Do the alternatives consider the full life cycle?   

• Is the solution space bounded? 

A review of the quality criteria for the alternative analyses and valuation assessments activity of 
the affordability analysis process are: 

• Best practice techniques used with “best” available data to get good risk, cost, and 
performance estimates 

• Feedback from stakeholder (satisfaction validated) 

• Independent review 

• Well-documented / referenced recommendations 

2.4.5 Outputs 

The primary outputs of this activity will be the basis for the next activity conducting trade-off 
analyses of the recommended feasible alternatives: 

• A set of well-defined, feasible CoAs / alternatives with: 

o Decision criteria used 

o Rationale for eliminated alternatives 

o Cost / schedule comparison with resource guidance 

o Performance / risk / operational benefit comparison with requirements guidance 

• Stakeholder value 

• CONOPS reviewed and validated  
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2.5 Trade-Off Analysis and Evaluation 

2.5.1 Overview 

This activity focuses on trade-space analysis, and a best value evaluation of the affordability 
assessment in question, to ensure an affordability trade has not been made that produces undesired 
long-term effects.  The most important dimension of the work completed in this activity is the cost vs. 
utility (capability effectiveness over time) “model” or evaluation (see Figure 2-8).  This is where the 
decision maker decides which solutions provide the best value.  The decision maker is looking for low 
cost, high utility solutions throughout the system life cycle.  If the decision maker understands how 
capabilities are applied to improve effectiveness and efficiency throughout the system life cycle, then the 
decision maker feels comfortable that the solutions within the trade-space are viable.  Success in this last 
activity will pave the way for good practices, data sharing and improvement, and culture change. 

 

Figure 2-8:  Trade Space Challenge 

Figure 2-9 is used to illustrate two points.  First is the work completed by the analysts in Activity 
IV will codify a formal trade-off capturing to the best their ability the decision makers value as defined by 
the weights and scores developed by the team.  The second point is a bit of a nuisance and very difficult 
to capture.  Additionally, new requirements can be imposed by the environment, decision maker, threat, 
budget, technology, etc.  The ability of the decision maker to assimilate data in regards to the choices 
available is much greater than can be captured in a static formal trade off process.  There is a follow-on 
process or activity that the decision maker will execute, as shown in Figure 2-9 by the colored dash line.  
The area identified by the dash line is a process that is so highly dependent on the decision maker that 
we do not feel it can be defined beforehand.  This is a mental process the decision maker has created 
over years of experience, which is not documented.  The intent of Figure 2-9 is to depict that the trade-off 
analysis and evaluation activity, which is to the left of the vertical black dash line, must be conducted and 
organized in a way that it supports this decision maker process.  We think the best way to do that is 
through the creation of a “what if” model that can be used directly by the decision maker or an analyst 
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who is supporting the decision maker directly.  The model should be sufficiently flexible to accommodate 
the decision -maker, but also constrained so the important relationship analyzed during the trade-off 
activity is kept intact. 

 

Figure 2-9:  Trade-Off Analyses Activity Goals 

Some proven best practices and lessons learned to consider reviewing for this activity come from 
other communities (see Appendix D) and include: 

• Current Acquisition Life Cycle (Appendix D.1), 

• Roles and Responsibilities (Appendix D.2), 

• Requirements Rationale and Opportunity Cost (Appendix D.4), 

• Setting Targets for Affordability and Cost Control Growth (Appendix D.5), 

• Review and Validate Assumptions and Key Parameters (Appendix D.6), 

• Architecturally Driven Analytics for Affordability (Appendix D.7), 

• Affordability being a Perishable Attribute (Appendix D.8), 

• Risk and Measurement (Appendix D.9), and 

• Portfolio and Knowledge Management (Appendix D.11) 

Assumed 
thoughts of the 

decision 
maker(s)

Portfolios

Phase I

Phase II

Phase III

Phase IV Process
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In summary, this activity analytically “proves” which COA is best for the portfolio area (and affects 
the portfolio). The data or techniques used should provide a better result as the process matures.   

2.5.2 Inputs 

The information needed for the trade-off analysis activity are: 

• Set of well-defined alternatives for inclusion in potential portfolios 

o Rationale for eliminated alternatives 

o Alternative CONOPS 

• Quantified risks of alternatives 

o Cost 

o Capability 

o Timeline 

• Alternative cost estimates for each alternative over the stated period  

• Characterization of the uncertainty in cost, schedule, and capability 

• Define alternative resource limitations (budget, constraints, etc.) 

• Describe baseline portfolio (if it exists) 

• Prioritized capability gaps 

• Alternative's decision maker value structure  

• Feasible inputs are determined in the third affordability analysis activity.  If the 
organization is also conducting an Analysis of Alternatives or AoA of the feasible 
solutions, please use the information obtained for the AoA in this fourth activity.   

2.5.3 Sub-Activities 

2.5.3.1 Prepare for Analysis 

The intent is to start preparing for the detailed trade-off analyses.  The recommended steps to 
consider for the process for this activity / sub-activity include: 

1. Checking the completeness of inputs 

a. Data collection, organization, and validation 

b. Analyze completeness of activity 3 inputs 

As the data is obtained, some things to consider include: 

• Quality data (traceable to sources, uncertainty, metadata) 

• Data should be normalized (or comparable) – i.e., methodology for life cycle costs (LCC), 
base year dollars, capability comparisons (cross-portfolio is harder) RQ-4 vs. U-2 
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• Time relevancy of data 

• Notional common data elements (for each element of each portfolio) 

o Baseline portfolio (specify elements of portfolio), comprehensive data on portfolio 
elements, capabilities, cost, dependencies, redundancies, relationships 

o Cost (time period: development,  5/10/15/20/30/40 year sustainment, how much 
breakout is needed (Work Breakdown Schedule?), unit cost) 

o Expected lifetime (e.g., years and airframe hours) 

o Capability (multiple criteria; e.g., A0) 

o Capacity (i.e., number of units with variance considered) 

o Other characteristics:  Technology readiness, accreditation / security 

o Affordability constraints (budget / dollars by fiscal year, color of money) 

2. Normalize data and analysis structures (i.e., a normalization of comparative 
capabilities) 

a. Create and record ground rules and assumptions 

b. Define the scope of portfolios to be considered 

c. Define the period of analysis 

d. Define overall resource limitations (budget, constraints, etc.) 

e. Define purpose of trade-off analysis 

f. Identify candidate tools and models 

3. Evaluate available alternatives 

a. Identify alternative dependencies and potential cross-portfolio connections 

b. Develop a set of alternatives for inclusion in alternate portfolios for trade-off  

c. Identify tentative alternate portfolio mixes 

2.5.3.2 Solicit / Determine Value Structure 

The intent is to determine the value structure for the detailed trade-off analyses.  The 
recommended steps to consider for the process for this activity / sub-activity include: 

1. Analyze available information 

a. Identify data or information gaps 

b. Identify decision maker objectives  

c. Determine capability / capacity decision criteria for inclusion in framework 

d. Identify issues to be addressed as part of trade-off analysis 
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2. Develop value framework 

a. Create value framework 

b. Prioritize capability gaps 

c. Review value framework against decision maker objectives 

d. Select tools and models to be used 

3. Populate value framework 

a. Elicit leadership (decision maker) preferences 

b. Score value measures   

2.5.3.3 Conduct Trade-off Analyses 

When considering the methodology to use for the actual trade-off analysis there are some key 
characteristics the analysis should consider including a good analysis practice.  First, as the statistician 
George Box expressed, remember that … “All models are wrong, some are useful.”  Some are useful 
because they align to reality more closely than others do; any methodology will have shortcomings 
(strengths and weaknesses).  One should consider these issues as an inherent part of the analysis 
process.  Also, one should consider that to gain the full advantage of an affordability trade, the analyst 
must consider including all or at least a portion of the significant operations and support drivers.  By 
including these drivers, the analyst will obtain a holistic view of costs and benefits of the various options.  
Without these considerations, the decision maker could select an option that truly is not affordable.  The 
following is a partial list of items to consider: 

• Dealing with technical debt 

• Update full life cycle costs, based on available actual data  

• Options analysis and what options preclude others 

• Net present value analysis 

• Operations and support (O&S) is a significant part of the total cost of ownership 

• Constant-year vs. then-year dollars 

• Validity of data for analyses 

• Improvements / system evolution focus 

o Actual O&S costs to date (when available) 

o Failure rates 

o New capabilities 

o Reduction of long-term O&S costs 

• Complete data or gaps identified 

• Known, relatively valid data sources 
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• Use appropriate units (e.g., do not use “cost / flight hour” inappropriately) 

• Refrain from reducing estimates without technical justification 

• Incorporates risk analysis and provides range estimates (confidence intervals) 

• Inclusion of key stakeholders 

• Key assumptions 

• Considers initial investment to reduce O&S cost over the life cycle (accommodate 
specific technical debt trades) 

A reference recommended for review for this activity is the Incremental Commitment Spiral Model 
book that Barry Boehm, Jo Ann Lane, Supannika Koolmanojwong, and Richard Turner.  It has good 
approaches for evaluating concept feasibility and negotiating trades between disparate stakeholders.   

The intent is to conduct the detailed trade-off analyses.  The recommended steps to consider for 
the process for this activity / sub-activity include: 

1. Refine candidate portfolios 

a. Refine alternate portfolio mixes (from tentative mixes) 

b. Conduct portfolio feasibility analysis  

c. Create final set of portfolios to have more detailed analysis 

2. Conduct portfolio cost, risk, performance and schedule analysis 

a. Conduct portfolio cost analysis 

b. Conduct portfolio risk analysis (amount and mitigations / hedges little "a") 

c. Conduct portfolio performance analysis (measure capability / capacity) 

d. Conduct portfolio schedule analysis 

3. Conduct trade-off analysis 

a. Finalize decision analysis methodology 

b. Characterize opportunity costs 

c. Conduct trade-off modeling 

d. Generate results 

e. Optimize / maximize portfolio value 

f. Document analysis 

4. Rank alternative portfolios 

a. Evaluate competing portfolios 

b. Create assessments for each portfolio 

c. Rank order portfolios and describe the degree of value / success  
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d. Identify issues and insights for each portfolio (issue effect on portfolio) 

e. Document choices 

One last item to consider is the scalability of the trade-off analysis.  The cost of doing an analysis 
should not outweigh the benefit to be received.  DoD implicitly executes affordability analysis as part of 
the normal PPBEs program objective memorandum (POM) development.  Value received in making the 
process explicit needs to outweigh the cost of the conducting the analysis.  For example, the US Army, 
through its value added analysis process, would on an annual basis use four FTEs and “hundreds” of 
additional SME hours for nine months to create an optimized POM for it top 190 systems allocating $12B.  
This is an example of a good cost to value.  However, if that level of effort was used for the Future 
Combat System (FCS) alone may not be justified.  The process taken in its complete state will require 
significant resources which most likely will not be justifiable.  Therefore every aspect of the Trade-Off 
process must be tailorable.  In creating this “Big A” affordability analysis activity, we need to avoid leading 
the reader to establish a trade-off process that is overly onerous.  This analysis, by its very nature, is 
large and expansive and its scope naturally leads to a certain level of cost.  It is important to keep a good 
balance between the scope and cost of the analysis.  The following are some additional items to think 
about when developing and executing your trade-off methodology: 

1. Things to consider 

a. Potentially significant resources and time required 

b. Resources expended may not be worth the benefit gained 

c. Process must be scalability to fit budget and time available 

d. Align cost to benefit  

2. Characteristics of good scalable trade-off analysis 

a. Scope the total effort in terms cost and time 

b. All characteristics of a good affordability analysis must be scalable 

c. Techniques used should be appropriate to scope, budget, and duration of the 
estimate effort 

d. Manual should provide some examples of appropriate techniques for various size 
trade-off efforts 

2.5.3.4 Conduct Sensitivity and Risk Analyses 

The intent is to conduct sensitivity and additional risk analyses.  The recommended steps to 
consider for the process for this activity / sub-activity include: 

1. Creating a sensitivity and risk analysis method 

a. Determining the factors to be considered in sensitivity analysis 

b. Determining which elements of risk to be considered 

c. Determining methods and outputs to be used 
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d. Developing or selecting tools and models to be used 

e. Preparing data set for use in analysis 

2. Performing sensitivity and risk analysis 

a. Conducting sensitivity analysis 

b. Conducting risk analysis (big "R") – quantifying the risk of each issue  

c. Capturing the insights and importance of each issue or factor analyzed 

d. Documenting  results 

2.5.3.5 Decision Activity 

Before discussing the step for the decision sub-activity, here are some post analysis decision 
maker trade-off analysis considerations: 

• Did the selection of the portfolio elements provide the ability to examine the entire scope 
of the trade space? 

• Were the baseline portfolio elements included in the selection of portfolio elements? 

• Were the stakeholder’s objectives clearly defined? 

• Were standards applied consistently to produce the selection of the portfolio elements? 

• Perform re-verification analysis on revised portfolio elements or re-run analysis with new 
information 

• Process leaves stakeholder options to select from 

• Process provides traceability mapping requirements, standards, and policies to the 
candidate portfolio elements, which are ranked for each criterion the stakeholder chooses 
to apply 

• Each selected criterion is provided a weight where the sum of the weights for all criterion 
is 100% 

• The stakeholder sets the weight for each criterion 

• At least three portfolios are included for final stakeholder consideration 

The intent of this sub-activity is to support the decision maker make their decision.  The 
recommended steps to consider for the process for this activity / sub-activity include: 

1. Prepare to support decision maker 

a. Ensure portfolio alternatives are assigned or linked to a notional strategy 

b. Determine how and what manner to present findings to the decision maker 

c. Create report and presentations 

d. Tee up tentative set of follow on decisions  
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e. Conduct independent validation 

2. Create "what if" approach or tool 

a. Ensure approach or tool portrays implications for the decision maker choices 

b. Populate and validate "what if" approach or tool 

3. Support decision maker assessment process 

a. Brief the decision maker and address decision maker questions and issues 

b. Iterate "what if" approach or tool, as required 

c. Identify what would be funded or cut at the margin if budget, performance, or 
other major assumptions change 

2.5.4 Exit Criteria 

A review of the sufficiency criteria for the trade-off analyses activity of the affordability analysis 
process are: 

• Process leaves stakeholder options from which to select or use to create a hybrid option 

• Process provides traceability mapping requirements, standards, and policies to the 
candidate portfolio elements, which are ranked for each criterion the stakeholder chooses 
to apply 

• Each selected criterion is provided a weight where the sum of the weights for all criterion 
is 100% 

• At least three portfolios are included for final stakeholder consideration 

A review of the quality criteria for the trade-off analyses activity of the affordability analysis 
process are: 

• Did the selection of the portfolio elements provide the ability to examine the entire scope 
of the trade space? 

• Were the baseline portfolio elements included in the selection of portfolio elements? 

• Were the stakeholder’s objective clearly defined? 

• Were standards applied consistently to produce the selection of the portfolio elements? 

• Perform re-verification analysis on revised portfolio elements or re-run analysis with new 
information 

• Stakeholder sets the weight for each criterion 

2.5.5 Outputs 

The primary output of this activity will be a set of investment portfolios including accompanying 
assessments such that the decision maker can apply his own expert judgment to the choices. In addition 
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to the portfolios, for more complex trade-offs, the decision maker is provided a “tool or model” to assist in 
conduct what if drills either by the decision maker or an assistant. The importance of the tool or model is 
ensure the decision maker when conduct “what ifs” does not “break” the logical connections between key 
assumptions, ground rules or related data. This will ensure that the options considered by the decision 
maker are executable and rational. 

2.6 Affordability Analysis Activities Applied Across the Life Cycle 
Figure 2-10 emphasizes that regardless of which activity you enter, the information of other 

activities would be used or updated by the entering and later “Big A” affordability analysis activities.  
Listed below are recommendations for where you enter the affordability analysis activity depending on 
what type of situation you have: 

• New start.  Enter in activity I, and complete activities I-IV. 

• New gap or shortfall.  Enter in activity II, reference phase I, and complete activities III-IV. 

• New approach needed or available.  Enter in activity III, reference activities I-II, and 
complete activity IV. 

• New solution or execution type exists.  Enter in activity IV, and reference activities I-III. 

QUESTIONS: (Q1) Where would one enter the AA process? (Q2) Do we need to do it all?

ANSWERS:  (A2) YES.  All portions must be referenced because all questions must be up to 
date!

(A1) If the “item” begging the Affordability Analysis question is:

New:
Start in 
Phase I; 

complete 
I-IV.

New Gap or 
shortfall:

Start in Phase 
II; reference I, 
complete II-IV.

New solution 
or execution 
type exists:
Start in Phase 

IV; reference I-
III; complete 

IV.

New 
Approach 

Needed/avail:
Start in Phase 
III; reference 
I/II, complete 

III-IV.

Entering the Process

 

Figure 2-10:  Entering the Process 

Besides determining where you enter the process, the four “Big A” affordability analysis activities 
are not a "one and done" activity.  As a potential example, being dynamic and perishable, the four “Big A” 
affordability analysis activities could be applied across the following life cycle phases, as shown in Figure 
2-11:  (1) Development Planning, (2) Technology Review & EMD, (3) Production & Deployment, and (4) 
Operations & Support.   
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Figure 2-11:  Acquisition Life Cycle with “Big A” Affordability Analysis Activities 

As the four affordability analysis activities are being repeated throughout the acquisition life cycle, 
some proven best practices and lessons learned from Appendix D to consider include: 

• Review Affordability and Cost Control Targets (Appendix D.6) 

• Review and Validate Assumptions and Key Parameters (Appendix D.7) 

• Review of Risk and Measurement (Appendix D.9) 

• Working Evolutionary Acquisition, Iteration, and  Recursion (Appendix D.10) 

• Review of Portfolio and Knowledge Management (Appendix D.11) 
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Appendix A — Background of Affordability Analysis and MORS 

In September 2011, the Military Operations Research Society (MORS) held the workshop “Risk, 
Trade Space & Analytics in Acquisition,” to determine and share a set of best practices for those 
significant analytic challenges that arise during the acquisition process.  One significant conclusion from 
that workshop was that “affordability analysis” was poorly defined across the community.  Leaders in DoD 
asked MORS for help with definitions and procedures.  The meeting final report and briefings are 
provided in the Meeting Reports / Outbriefs repository on the MORS website at 
http://www.mors.org/Events/Special-Meetings/Reports-Outbriefs.    

In response to those demands, in October of 2012 MORS held a follow-on workshop, 
“Affordability Analysis: How Do We Do It?” in collaboration with the National Defense Industrial 
Association Systems Engineering Division (NDIA SE Division), International Council on Systems 
Engineering (INCOSE), and the International Cost Estimating and Analysis Association (ICEAA). 

 

Participants defined differences in methods for affordability analysis and cost analysis, and the 
workshop confirmed that the topic is sufficiently complex and important to demand more regular attention.  
The workshop exposed many ideas, facts, processes, assumptions, and key findings about what 
affordability is, and is not.  The workshop findings and final report are provided in the Meeting Reports / 
Outbriefs repository on the MORS website at http://www.mors.org/Events/Special-Meetings/Reports-
Outbriefs.    

The recommended next steps from the October 2012 workshop were: 

• Form a team to continue working 

• Complete the research not conducted during the 3-day workshop 

• Develop an Affordability Analysis “How To” Manual / Guidebook / Process 

• Pilot the manual / guidebook / process on a couple of projects 

To continue working on the workshop next steps listed above, MORS established an Affordability 
Analysis (AA) Community of Practice (CoP) in February 2013 to meet regularly, complete unfinished 
items from the workshop, and build up the body of knowledge around affordability analysis.  The AA CoP 
completed researching the recommended items from the workshop and organized the information found 
in their Affordability Research Document (i.e., the first two next steps from the workshop are completed).  
The status of the AA CoP is posted in the CoP Repository on the MORS website at 
http://www.mors.org/Communities/CoP-Document-Search.        

The AA CoP’s Affordability Research Document organizes the recommended research into a 
framework in four activities with driving and vital questions (see Figure A-1).  There are twelve driving 
methodological questions throughout the four activities that gather the data needed for the vital questions 

http://www.mors.org/Events/Special-Meetings/Reports-Outbriefs
http://www.mors.org/Events/Special-Meetings/Reports-Outbriefs
http://www.mors.org/Events/Special-Meetings/Reports-Outbriefs
http://www.mors.org/Communities/CoP-Document-Search
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in each activity.  The vital questions in the pale yellow boxes are asked to ensure we are doing it right, 
while the vital questions in the color boxes are there to help ensure we are doing the right thing. 

Affordability Analysis Framework in Four 
Activities with Driving &“Vital” Questions

Requirements and Needs Baseline and Gap Assessments

Trade-Off Analysis and Evaluation Alternative Analyses and Valuation Assessments

START

• What is the mission and outcome I am trying to impact?

• What are the desired outcomes?  How will I know they are 
achieved?

• Which capability’s resource decisions will affect this 
desired outcome?

Is it needed? Are 
Requirements 
Properly 
assessed?

Is productivity 
and innovation 
incentivized?

Are competitive 
methods used?

Are BBP 2.0 / 3.0  
initiatives leveraged? 
Is it worth the cost?

• At what level do I resource this capability area? What areas 
of  performance are going well? What is killing my 
budget? 

• What are the most critical capability gaps to close or 
efficiencies to realize?

• What are choice approaches or courses of  action (COA) 
needed to make needed changes? (Strategic, 
modernization, process, etc.)

• What are the alternatives to consider for each COA?  

• How well does each perform? What is the risk? What is 
the 30-yr cost profile?

• How do these COA compare in net value to other elements 
in the portfolio? 

• Do decision-makers at other levels need to be contacted?  

• What is the best-value mix of  investments in this portfolio? 

• Are we “better off ” than our prior portfolio? Within 
affordability boundaries? 

How much do we 
prefer this 
capability?

How much do 
we need it?

How much do we 
spend on related 
capabilities?

What are show 
stoppers we must 
attend to for success? 

Is it a good deal 
we cannot pass 
up and why?

 

Figure A-1:  Affordability Analysis Framework 

The Affordability Analysis CoP determined that it would be valuable to use a Lean Six Sigma 
(LSS) Value Stream Mapping approach to start developing the process (the third next step from the 
October 2012 workshop).  Using both the workshop final report and the AA CoP’s Affordability Research 
Document plus other background material,vii in March 2014 MORS conducted a follow-on special 
meeting, “Affordability Analysis:  Developing the Process,” to use the rigorous and professionally-led LSS 
methods to develop the underpinnings of a “How To” manual, or process, for affordability analysis.  
Information on the workshop is in the Meeting Reports / Outbriefs repository on the MORS website at 
http://www.mors.org/Events/Special-Meetings/Reports-Outbriefs.    

As part of the background plenary session in the March 2014 event, Dr. Chad Ohlandt from 
OSD(ATL) reviewed the latest affordability policy guidance within the Department of Defense.  He noted 
that there is no single focal point in DoD for Affordability—OSD has issued guidance and each of the 
Components (Services) has been charged with developing and instituting their own affordability policy 
and affordability analysis process.  He also posited that affordability is primarily a matter involving the 
Joint Capabilities Integration & Development System (JCIDS) process (which establishes requirements) 
and the PBBE process (which establishes the budget).  The acquisition community is in a facilitation role, 
providing additional information to both about feasibility and costs. 

 

 

http://www.mors.org/Events/Special-Meetings/Reports-Outbriefs
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Appendix B – Affordability Analysis Activity Consideration 
Checklists 

Appendix B contains “tear out” consideration checklists for each of the four Affordability Analysis 
Activities.  The goal was to create shortened versions of sections 2.2-5 that the analyst can tear out and 
use when conducting affordability analyses. 

Each of these affordability analysis activity consideration checklists contain: 

• The Value Stream Map (high-level process) and the SIPOC (Supplier-Input-Process-
Output-Customer) Chart from the March 2014 Lean Six Sigma Event / MORS 
Affordability Analysis Workshop to set the stage for the activity. 

• The inputs needed for the activity. 

• Questions to be answered / information to be observed for each sub-activity. 

• The exit criteria for the activity (the sufficiency & quality criteria). 

• The outputs to be generated to be used during the other activities.   

For each input, sub-activity task, exit criteria, and output, there is an “_____” for the analyst to 
check-off when completed:    √   or place an N/A when not applicable. 

B.1 Requirements and Needs Activity Consideration Checklist 
This is the stage-setting activity generating critical assumptions and shaping the scope of 

affordability analyses.  It serves to identify analyses needed, as well as the appropriate trade-space to 
assess.  Overall, this activity of the affordability analysis process should be able to affirm the 
requirements of their “scope” have been properly assessed, and the capabilities in question are still 
needed.   

Figure B-1 and Figure B-2 give the reader an overview for Affordability Analysis Activity 1 
described in Section 2.2.  They include the Value Stream Map and the Lean Six Sigma SIPOC (Supplier-
Input-Process-Output-Customer) framework, both of which help to visualize how the data supports 
activities and what decisions can be made for use in later AA Activities. 
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Figure B-1:  Requirements & Needs Value Stream Map 
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AA Activity 1 Value Stream Map (Requirements & Needs)
Q1 What is the mission and 
outcome [this capability] is 
trying to impact?

Q2 What are the desired 
outcomes? How will we know 
they are achieved?

Q3 Which capability’s 
resource decisions will affect 
this desired change?  

Assess Source Documents 
(QDR, Doctrine, JCIDS Treatise, 

(Oplans, TTPs, …) to delineate 
missions/ tasks in AA AOI

Determine initial prioriti-
zation of missions and 
tasks (MC, ME, MS); Delineate 
levels of mission success

Analyze threats/ 
operational and 

geopolitical environments, 
trade studies, etc. 

Define outcomes

Define measures of 
outcomes or effectiveness 
= criteria to assess, incl. 
risk, mission resilience

-Scope the trade-space: 
what would be different 
with the affordability 
question we are asking? 
-What needs or 
requirements would be 
given up, exchanged, or 
increased?

Scope AA AOI, 
Agree on TOR,
Data request,
Data Obtain

Normalize data, 
Link mission-outcome-

capability-resources

Gather data not in DB, 
Define critical funding 
path analysis, Decide 
R&R, AA incentives

• Tiering of Missions 
• Description of Mission 

and Task success

• Criteria and Qualitative 
• Value proposition
• Stakeholders/agendas

• Resource-Info’d R/N
• Stakeholder Rating
• Data/Criteria Work
• Suffic Aff Assessment

Determine stakeholders 
and intent in the AA AOI 

Sufficient?

Feasible?

Quality?
Continue, CanX  
Go back
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Figure B-2:  Requirements & Needs Inputs & Outputs 

B.1.1 Inputs 

The following inputs will be used in the Activity 1 Sub-Activities as follows: 

(1) _____ Mission & Outcomes Impacted – Review Strategic Guidance, Defense Planning 
Guidance, Integrated Priority List, Future Studies, What it Studies, Service Roles & 
Missions, and Congressional Inputs to consolidate and refine the requirements or needs 
for the affordability issue in question  

(2) _____ Desired Outcomes & Recognizing Achievement – List and tier (e.g., 
critical/essential/support)  outcomes (and gather associated performance criteria, metrics 
to measure benefits, sources of qualitative & quantitative data for metrics, or use of study 
or M&S data) to articulate authoritative/valid rationale for what will become a value 
proposition.  

(3) _____ Capability Resource Decisions Affecting the Desired Outcome – Align existing 
budget data to the scope of the affordability analysis that has been established.  This 
serves to establish whether we can have a conversation about the value proposition.  
The expected duration of the capability need is important to the essence of the value 
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Suppliers Inputs Process Output Customer

Congr, OSD, JS, 
NCA, IC

Enterprise Plans Tiering of Missions; 
Valuations of tasks 
within the mission 
(e.g., MC. ME. MS)

Next Phases

COCOMs, JS, C/S/As Ops Plans, TTPs, Jt. 
Cap Concepts, IPLs

IC, Svc Staff, NGA Ops Environment

JCIDS Formal RQMTS Description of 
Missions, Outcomes, 
and Tasks of AA AOI

Next Phases, 
Stakeholders, 
budget-conscious 
leaders

DARPA, Labs, GAO, 
FFRDCs, …

Research Docs, 
Tech/Mod Roadmaps

Congr, OSD, DoS Allies and Partners 
Agreements

TRADOC, similar Futures Stu&An • Criteria and 
Qualitative 
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proposition itself, as are the factors of uncertainty surrounding the cost, risk, and benefit 
assumptions to be made in the subsequent activities. 

B.1.2 Sub-Activities 

The objective of the sub-activities is to quickly determine if resource informed requirements exist 
to validate a value proposition within an affordability analysis – not to establish or validate requirements 
(e.g., JCIDS).   

B.1.2.1 Mission and Outcomes Impacted Sub-Activity 

The first question, “What is the mission and outcome I am trying to impact?” can be extended to 
“…and how is the outcome going to change from today?”  This helps to set the most critical of 
assumptions and scope the affordability analysis trade space.  The intent is to identify the missions and 
tasks that will be impacted by making an area of interest “affordable.”  The recommended steps to 
consider for the process for this activity / sub-activity include: 

(1) _____ Identify stakeholders and intent:  DPG, OPLANS, CONPLANS, Service / Joint 
Doctrine, Operational Concepts, TTPs 

(2) _____ Review documents: delineate missions and tasks 

(3) _____ Assess threat information and operational & geopolitical environments 

(4) _____ Determine initial prioritization of missions / tasks within missions 

(5) _____ Delineate levels of mission success from this authoritative documentation  

B.1.2.2 Desired Outcomes and Recognizing Achievement Sub-Activity 

The second question, “What are the desired outcomes?  How will I know they are achieved?” is 
about desired outcomes and the achievements expected, and further scopes the assessment.  Knowing 
whether the question is part of an annual drill, or is this a new affordability question or need may matter 
for involving stakeholders.  The intent is to identify outcomes and identify metrics in the most authoritative 
yet simple way possible.  The recommended steps to consider for the thought roadmap for this activity / 
sub-activity include: 

(1) _____ Review inputs:  Guidance documents, futures alternative studies and futures 
analysis, related CONOPS, interviews with stakeholders, as well as-is assessments. 

(2) _____ Define outcomes: Define outcomes and measures effectiveness and criteria used 
to assess, including risk and mission / task resilience; and qualitative assessments if 
discriminating. 

(3) _____ Scope the trade space and conduct a Strengths, Weaknesses, Opportunities and 
Threats (SWOT) Analysis:  

a. _____ What would be different with the affordability question we are asking?  
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b. _____ What needs or requirements would be given up, exchanged, or 
increased?  (This may involve formal Requirements as well)  

c. _____ Avoid premature solutions 

(4) _____ Define the criteria and qualitative metrics 

(5) _____ Define  the value proposition in both qualitative and quantitative (if possible) terms 

(6) _____ Determine stakeholders and agenda 

B.1.2.3 Capability’s Resource Decisions Affecting the Desired Outcome Sub-Activity 

The third question, “Which capability’s resource decisions will affect this desired outcome?” helps 
focus the analysis on relevant portions of the baseline and to ascertain who needs to be involved in the 
process:  Guidance – JROC, CPMs, PSAs; users – COCOMs, Operators (2s, 3s, 4s); and Component 
providers most affected.  The intent is to ascertain whether we can link missions, outcomes, and 
capabilities to resources and meaningful value criteria.  The recommended steps to consider for the 
process for this activity / sub-activity include: 

 

(1) _____ Scope: what capabilities, functions, or investment areas will be included in the 
analysis, and what is the timeframe (mission vs. budget, inventory of the capabilities)?  
This determines an Affordability Analysis Area of Interest (AA AOI) that will be important 
for the entire process, even if it changes. 

(2) _____ Formalize Terms of Reference (TOR):  Data, taxonomy, and criteria to be used, 
analysis to be conducted by whom 

(3) _____ Request data on missions, outcomes, capabilities, and resources, as needed from 
stakeholders and resource owners 

(4) _____ Obtain data: assess cost of the analysis / data gathering 

Decision: Is this feasible? Record answer ________________________________ 

(5) _____ Normalize data collected to TOR taxonomy 

(6) _____ Link missions-outcomes-capabilities-resources surrounding area of interest  

Decision: Is the information sufficient to populate a value proposition?  

(7) _____ Identify other data not in databases (Congressional language, treaties, allies, etc.) 

(8) _____ Assess critical data funding path analysis sufficiency: offsets, current dollars, 
overlap 

(9) _____ Decide initial roles and responsibilities for affordability analyses (next activities) 

(10) _____ Establish incentives for the affordability analyses (why participate?) – mission, 
affordability gains 
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Decision: Is the quality of the value proposition and stakeholder involvement 
sufficient? 

Activity 1 will provide Resource-Informed-Requirements and a determination of whether to 
continue the affordability analysis action: continue, cancel, or go back and do more.  

B.1.3 Exit Criteria 

A review of the sufficiency criteria for the Requirements and Needs Activity of the affordability 
analysis process are: 

• _____ Essential applicable source documents considered; decisive  mission and 
supporting tasks and capabilities identified and aligned per scope of effort 

• _____ A value proposition can be articulated, which includes at least one capability 
reduction or trade identification to produce affordability results 

• _____ AA AOI can be linked to ample resources or resource categories, for a minimum 
sample size to visualize the change to the baseline portfolio 

A review of the quality criteria for the Requirements and Needs activity of the affordability analysis 
process are: 

• _____ Validated by C/S/A Official authorizing affordability analysis  

• _____ “SMART” analysis of measures of merit determined 

• _____ Fidelity of fiscal data and mission review completed and is good enough for ROM 
so the decision to continue the affordability analysis can be made 

B.1.4 Outputs 

The primary outputs of this activity will be the basis for the value proposition and help scope the 
trade space.   

• _____ Tiering of missions affected by or affecting the AA AOI; valuations of tasks within 
the mission 

• _____ Description of missions, outcomes and tasks 

• _____ Assessment criteria and/or qualitative goals 

• _____ Value proposition and incentive considerations 

• _____ Stakeholders agenda and Stakeholder rating 

• _____ Refined needs for AA AOI 

• _____ Initial baseline resource data alignment assessment 
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B.2 Baseline and Gap Assessments Activity Consideration Checklist 
After an organization has aligned their identified resources within the scope of their affordability 

question, they must articulate their mission or operational goals and targets and they must evaluate their 
baseline’s current resource performance and identify capability gaps.  This step will either identify or 
validate the mission need that may exist and begin the necessary assessments of the affordability of 
changing resource strategies to meet the needs.  Overall, this activity will enable the affordability analysis 
to understand what is truly needed and properly incentivize innovation and highly productive changes to 
the baseline. 

The following diagrams (Figures B-3, B-4, B-5) give the reader an overview for affordability 
analysis Activity 2 described in Section 2.3.  They include the Value Stream Map and the Lean Six Sigma 
SIPOC (Supplier-Input-Process-Output-Customer) framework, both of which help to visualize how the 
data supports activities and what decisions can be made for use in later AA Activities. 

 

Figure B-3:  Baseline Assessment Value Stream Map 
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Figure B-4:  Gap Assessment Value Stream Map 

 

 

Figure B-5:  Baseline & Gaps Inputs & Outputs 
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B.2.1 Inputs 

In addition to the outputs from the Requirements and Needs Activity, key suppliers of information 
for the Baseline and Gap Assessment activity are: 

• _____ JCIDS (Joint Capability Integration Development System).  The JCIDS process 
executes top level evaluations of force performance to needed capabilities, develops 
capability gaps and outlines capability requirements needed to fulfill defense strategies 
and missions.  A key input is the capability requirements which in part originate within 
JCIDS. 

• _____ Component budget offices’ own the budget information critical to the affordability 
analysis process.  Identifying the appropriate level and office which owns the budget 
information is key.  This budget information will establish investment / spending 
constraints for the analysis in this activity. 

• _____ Component logistics offices own logistics, supply and sustainment data that is 
needed to understand costs associated with force / platform / system upkeep and 
performance over the life cycle. 

• _____ Component resource commands are a source of current force structure data 
needed to perform a baseline assessment of current capability and understand how 
required capabilities are currently resourced.  Analysis of this information also yields 
insights of capabilities that are under resourced or capabilities which have potential 
redundancies. 

• _____ Force guidance originates with the National Security Strategy (NSS).  The 
National Military Strategy (NMS) is derived from the NSS and informs the Service 
Components of roles and responsibilities.  From these roles and responsibilities the 
Service Components develop their core functions and capabilities.  Mission tasks 
combine to satisfy needed capabilities.  The Quadrennial Defense Review (QDR) 
provides longer term force guidance while products like the Integrated Priorities List (IPL) 
provide near term force needs / guidance. 

• _____ Program executive offices are important sources for program planning, 
scheduling, performance and cost, all very necessary inputs to the Baseline and Gap 
Assessment activity. 

• _____ External government agencies may also own information needed to perform 
baseline and gap assessments.  The Department of Homeland Security, FBI, CIA, etc. 
may have capabilities and resources that could be leveraged. 

• _____ Lessons learned may also be important inputs to the baseline and gap 
assessment activity to support current capability execution or identify capability gaps to 
be addressed. 
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B.2.2 Sub-Activities 

B.2.2.1 Baseline Assessment Sub-Activity 

This sub-activity is not a trivial task, but is vital to the successful outcome of this overall activity.  
Establishing the baseline provides a starting point for the analysis, a measuring stick to begin the 
affordability analysis process.  The intent is to assess current baseline capability performance.  The 
recommended steps to consider for the process for this activity / sub-activity include: 

_____ Step 1:  Assess baseline status:  is it established, and if so, is it current?  If yes, go to step 
3.  If no, continue with step 2. 

_____ Step 2:  Establish and iteratively maintain baseline effectiveness and cost 

• _____ Collect current baseline data 

• _____ Conduct mission analysis of current baseline 

• _____ Characterize mission capability, establish performance baseline & 
establish cost baseline 

• _____ Conduct cost and  performance analysis of current baseline 

_____ Step 3:  Identify key cost drivers, key performance capabilities, risks and opportunities of 
the baseline 

B.2.2.2 Gap Assessment Sub-Activity 

This task evaluates the baseline force performance and cost against future capability needs or 
force goals and enumerates gaps or shortfalls in performance or cost / affordability.  This task also may 
highlight areas of efficiency or opportunity to improve performance or cost.  Finally, with an understanding 
of gaps and efficiencies, incentives may be used to improve capability performance or costs.  The intent 
is to assess gaps, efficiencies and incentives in the baseline capability performance.  The identified and 
prioritized gaps, efficiencies and incentives set the stage for potential improvements.  Given gaps, 
efficiencies and incentives, these need to be prioritized to emphasize which are most important to 
address or implement.  The recommended steps to consider for the process for this activity / sub-activity 
include: 

(1) _____ Identify and prioritize gaps, efficiencies, and incentives in costs and performance 

a. _____ Identify fiscal, schedule, operational, and contractual constraints 

b. _____ Assess current force performance and cost against guidance 

• _____ Identify Gaps in costs and performance 

• _____ Identify Efficiencies in costs and performance 

• _____ Identify productivity and innovation Incentives 

c. _____ Prioritize Gaps, Efficiencies, and Incentives based on fiscal, schedule, 
operational, and contractual constraints and add to risk and opportunity registry 
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B.2.3 Exit Criteria 

The sufficiency criteria for the Baseline and Gap Assessments Activity of the affordability analysis 
process are: 

• _____ Outputs determined from the baseline and gap assessment addressing the 
problem 

• _____ Contents for the baseline obtained 

• _____ Cost drivers identified  

• _____ Fidelity considered – enough detail to measure 

• _____ All capability gaps identified and prioritized 

• _____ Methodology and rigor behind determining the gaps/efficiencies established 

• _____ Mitigations for risks and countermeasures assigned 

The quality criteria for the Baseline and Gap Assessments Activity of the affordability analysis 
process are: 

• _____ Level of detail met decision maker’s needs 

• _____ Completeness of baseline finalized – Has to be defendable 

• _____ Outputs withstand scrutiny verified  

• _____ Exhaustive list beyond just the few that address the gap agreed upon so you can 
have different courses of actions 

B.2.4 Outputs 

The primary outputs of this activity will be the basis for the next activity selecting Courses of 
Action and Alternatives: 

• _____ Prioritized gaps 

• _____ Prioritized efficiencies 

• _____ Prioritized incentives 

• _____ Performance and Affordability Baselines 

• _____ Updated risk registry 

• _____ Key cost and performance drivers  

 

B.3 Alt Analyses & Valuation Assessments Activity Consideration 
Checklist 
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Overall, this activity should evaluate the types of courses of action to follow at appropriate 
levels—by outcome at the national level, by strategy at the enterprise level, by requirements at the 
portfolio level, by capabilities at the resource level, and by investments at the acquisition level.  For this 
last, this activity will allow leaders to specify solutions to ensure that competitive methods in design, 
acquisition, or purchase are followed. 

Figure B-6 and Figure B-7 give the reader an overview for Affordability Analysis Activity 3 
described in Section 2.4.  They include the Value Stream Map and the Lean Six Sigma SIPOC (Supplier-
Input-Process-Output-Customer) framework, both of which help to visualize how the data supports 
activities and what decisions can be made for use in later AA Activities. 

 

Figure B-6:  Alternative Assessment Value Stream Map 
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Figure B-7:  Alternative Assessment Inputs & Outputs 

B.3.1 Inputs 

The information needed for the Alternative Analyses and Valuation Assessments Activity are: 

• _____ Assumptions, limitations and constraints (the trade space definition) 

• _____ Prioritized mission requirements to Concept of Operations (task success to 
mission success) 

• _____ Technology roadmaps (efficiencies, incentives, and drivers) 

• _____ Strategic / Planning Guidance and Concepts of Operations 

• _____ Existing risks (perhaps in a risk registry) 

• _____ Existing capabilities (performance baseline) 

• _____ Prioritized capability gaps 

• _____ Budget / Programming Guidance (affordability baseline) 

• _____ Initial Capabilities Document (ICD) 
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B.3.2 Sub-Activities 

One question that should be considered for this activity and the next activity is:  Are the analytical 
methods used to assess consistent and accepted? 

B.3.2.1 Selecting Courses of Action (CoAs) Sub-Activity 

The intent is to select potential Courses of Action (CoAs).  The recommended steps to consider 
for the process for this activity / sub-activity include: 

(1) _____ Review strategic guidance, ground rules & assumptions, risk tolerance, threat 
assessments, scenario analyses 

(2) _____ Develop strategy options (with budget projections, technology demonstrations, 
studies and RFI) 

(3) _____ Conduct Organizational review (council of colonels) for Service, Joint and / or 
agency 

(4) _____ Evaluate candidate CoAs 

B.3.2.2 Alternative Identification Sub-Activity 

The intent is to identify potential alternatives.  The recommended steps to consider for the 
process for this activity / sub-activity include working in different “swimlanes”: 

(1) _____ Acquisition: 

a. _____ Understand System of Systems / Interoperability systems 

b. _____ Identify solution space constraints 

c. _____ Review / identify risk, cost, performance, schedule constraints 

d. _____ Identify timing for critical needs & technology (availability / maturity of 
technology 

e. _____ Bound the solution space 

f. _____ Identify potential solution candidates 

(2) _____ Program & Budget: 

a. _____ What is the guidance?  CoA development, value metric determination, 
priorities 

b. _____ What are the funding requirements? (consider time-phased and not time-
phased) 

c. _____ What are the budget constraints / controls? (consider time-phased and not 
time-phased) 

d. _____ Generate budget alternatives 
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e. _____ Score budget options 

f. _____ Optimize, decision process 

g. _____ Budget recommendations / solutions, any unfunded requirements 

(3) _____ Identify Alternatives 

One recommendation is to develop a Course of Action (CoA) versus Alternative matrix.  The 
CoAs would be in the rows, the alternatives in the columns, and the capabilities in the cells. 

B.3.2.3 Performance, Risk, and 30-Year Cost Profile Assessments Sub-Activity 

The intent is to determine feasible courses of action and alternatives by conducting some initial 
performance, risk and cost analyses.  The recommended steps to consider for the process for this activity 
/ sub-activity include: 

(1) _____ Assess candidate alternatives from the technology feasibility perspective 

(2) _____ Conduct initial performance / operational benefit, cost and risk assessments 
(iterative) 

a. _____ Performance / Operational Benefit 

• _____ Identify measures of merit (e.g., MoEs, MoPs) 

• _____ Understand stakeholder value / priorities (e.g., value chain 
modeling) 

• _____ Determine performance / operation benefit models, tools & 
techniques – depends on complexity (e.g., spreadsheets, models, 
optimization) 

• _____ Conduct initial value assessment for performance / operational 
benefit 

b. _____ Cost (NOTE:  Affordability analysis at the program level should show that 
it’s more than Should Cost analysis) 

• _____ Identify Cost SMEs / Cost Analyst SMEs 

• _____ Understand technology documentation 

• _____ Understand cost baseline 

• _____ Create Work Breakdown Structure 

• _____ Identify model & costing techniques 

• _____ Develop schedules 

• _____ Conduct initial cost / cost-risk analyses 
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c. _____ Risk 

• _____ Develop risk framework 

• _____ Review risk documentation 

• _____ Understand and validate risk assumptions 

• _____ Consistent risk evaluation (SMEs) 

• _____ Conduct initial risk assessment 

• _____ Develop output tables 

(3) _____ Conduct initial feasibility vs cut lines 

(4) _____ Down select solution candidates 

(5) _____ Evaluate remaining candidates against MoMs, critical qualities, etc. 

(6) _____ If necessary, conduct “what-if” analyses for optimization, sensitivity analyses, risk 
adjusted performance, etc. 

(7) _____ Create and initial ranking of candidate solutions (after defining and validating the 
ranking criteria) 

(8) _____ If necessary, go back to step 5 

(9) _____ Conduct necessary reviews (e.g., quality reviews, independent reviews, 
sufficiency reviews) 

(10) _____ Provide guidance for detailed trade-off analyses 

(11) _____ Provide well-documented recommendations  

B.3.3 Exit Criteria 

A review of the sufficiency criteria for the Alternative Analyses and Valuation Assessments 
Activity of the affordability analysis process are: 

• _____ Do the alternatives address the key ____ (e.g., guidance, policy, KPPs, goals, 
objectives, etc.)? 

• _____ Do the alternatives cover the capability gaps? 

• _____ Is the risk identified? 

• _____ Are there a feasible set of well-defined alternatives (preferably quantifiable)? 

• _____ Are the assumptions validated?   

• _____ Do the alternatives consider the full life-cycle?   

• _____ Is the solution space bounded? 
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A review of the quality criteria for the Alternative Analyses and Valuation Assessments activity of 
the affordability analysis process are: 

• _____ Best practice techniques used with “best” available data to get good risk, cost and  
performance estimates 

• _____ Feedback from stakeholder ascertained (satisfaction validated) 

• _____ Independent review conducted 

• _____ Well-documented / referenced recommendations finalized  

B.3.4 Outputs 

The primary outputs of this activity will be the basis for the next activity conducting trade-off 
analyses of the recommended feasible alternatives: 

• _____ A set of well-defined, feasible CoAs / alternatives with: 

o _____ Decision criteria used 

o _____ Rationale for eliminated alternatives 

o _____ Cost / schedule comparison with resource guidance 

o _____ Performance / risk / operational benefit comparison with requirements 
guidance 

• _____ Stakeholder value 

• _____ Concept of Operations reviewed and validated  
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B.4 Trade-Off Analysis and Evaluation Activity Consideration 
Checklist 

This activity focuses on trade-space analysis and a “Best Value” evaluation of the affordability 
assessment in question, to ensure an affordability trade has not been made that produces undesired 
long-term effects. The decision maker is looking for low Cost, high Utility solutions throughout the system 
life cycle.  

The diagrams below (Figures B-8 through B-14) give the reader an overview for Affordability 
Analysis Activity 4 described in Section 2.5.  They include the Value Stream Map and the Lean Six Sigma 
SIPOC (Supplier-Input-Process-Output-Customer) framework, both of which help to visualize how the 
data supports activities and what decisions can be made for use in later AA Activities. 

 

Figure B-8:  Trade-Off Analysis Value Stream Map Overview 
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Figure B-9:  Preparing for Analysis VSM Sub-Activity 

 

 

Figure B-10:  Solicit / Determine Value VSM Sub-Activity 
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Figure B-11:  Conduct Trade-Off Analysis VSM Sub-Activity 

 

 

Figure B-12:  Conduct Sensitivity & Risk Analysis VSM Sub-Activity 
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Figure B-13:  Decision Phase VSM Sub-Activity 

 

 

Figure B-14:  Trade-Off Analysis Inputs & Outputs 
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B.4.1 Inputs 

The information needed for the Trade-Off Analysis Activity are: 

• _____ Set of Well define alternatives for inclusion in potential portfolios 

o _____ Rationale for eliminated alternatives & Alternative CONOPS 

• _____ Quantified Risks of Alternatives 

o _____ Cost, Capability & Timeline 

• _____ Alternative cost estimates for each alternative over stated time period  

• _____ Characterization of the uncertainty in cost, schedule and capability 

• _____ Define alternative resource limitations (budget, constraints, etc.) 

• _____ Describe baseline portfolio (if it exists) 

• _____ Prioritized Capability Gaps 

• _____ Alternative's decision maker value structure 

B.4.2 Sub-Activities 

B.4.2.1 Prepare for Analysis Sub-Activity 

The intent is to start preparing for the detailed trade-off analyses.  The recommended steps to 
consider for the process for this activity / sub-activity include: 

(1) _____ Check Completeness of Inputs 

a. _____ Data Collection, Organization, and Validation 

b. _____ Analyze Completeness of Activity 3 Inputs 

(2) _____ Normalize Data & Analysis Structures 

a. _____ Create and Record Ground Rules and Assumptions 

b. _____ Define scope of portfolios to be considered 

c. _____ Define time period of the analysis 

d. _____ Define overall resource limitations (budget, constraints, etc.) 

e. _____ Define purpose of Trade-off analysis 

f. _____ Identify candidate tools and models 

(3) _____ Evaluate Available Alternatives 

a. _____ Identify alternative dependencies and potential cross portfolio connections 
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b. _____ Develop a set of alternatives for inclusion in alternate portfolios for trade-
off  

c. _____ Identify tentative alternate portfolio mixes 

B.4.2.2 Solicit / Determine Value Structure Sub-Activity 

The intent is to determine the value structure for the detailed trade-off analyses.  The 
recommended steps to consider for the process for this activity / sub-activity include: 

(1) _____ Analyze Available Information 

a. _____ Identify data or information gaps 

b. _____ Identify decision maker objectives  

c. _____ Determine capability / capacity decision criteria for inclusion in framework 

d. _____ Identify issues to be addressed as part of trade-off analysis 

(2) _____ Develop Value Framework 

a. _____ Create value framework (after defining “best value”) 

b. _____ Prioritize capability gaps 

c. _____ Review value framework against decision maker objectives 

d. _____ Select tools and models to be used 

(3) _____ Populate Value Framework 

a. _____ Elicit leadership (decision maker) preferences 

b. _____ Score value measures   

B.4.2.3 Conduct Tradeoff Analyses Sub-Activity 

The intent is to conduct the detailed trade-off analyses.  The recommended steps to consider for 
the process for this activity / sub-activity include: 

(1) _____ Refine Candidate Portfolios 

a. _____ Refine alternate portfolio mixes (from tentative mixes) 

b. _____ Analyze portfolio feasibility  

c. _____ Create final set of portfolios to have more detailed analysis 

(2) _____ Conduct Portfolio Cost, Risk, Performance and Schedule Analysis 

a. _____ Conduct Portfolio Cost Analysis 

b. _____ Conduct Portfolio Risk Analysis (amount and mitigations / hedges little "a") 

c. _____ Conduct Portfolio Performance  Analysis (measure capability / capacity) 
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d. _____ Conduct Portfolio Schedule Analysis 

 

(3) _____ Conduct Trade-Off Analysis 

a. _____ Finalize decision analysis methodology 

b. _____ Characterize opportunity costs 

c. _____ Conduct Trade-Off Modeling 

d. _____ Generate results 

e. _____ Optimize / maximize portfolio value 

f. _____ Document analysis 

(4) _____ Rank Alternative Portfolios 

a. _____ Evaluate competing portfolios 

b. _____ Create assessments for each portfolio 

c. _____ Rank order portfolios and describe the degree of value / success  

d. _____ Identify issues and insights for each portfolio (issue effect on portfolio) 

e. _____ Document choices 

B.4.2.4 Conduct Sensitivity and Risk Analyses Sub-Activity 

The intent is to conduct sensitivity and additional risk analyses.  The recommended steps to 
consider for the process for this activity / sub-activity include: 

(1) _____ Create Sensitivity and Risk Analysis Method 

a. _____ Determine the factors to be considered in sensitivity analysis 

b. _____ Determine which elements of risk to be considered 

c. _____ Determine methods and outputs to be used 

d. _____ Develop or select tools and models to be used 

e. _____ Prepare data set for use in analysis 

(2) _____ Perform Sensitivity & Risk Analysis 

a. _____ Conduct sensitivity analysis 

b. _____ Conduct risk analysis (big "R") - quantify risk of each issue  

c. _____ Capture insights and importance of each issue or factor analyzed 

d. _____ Document results 

B.4.2.5 Decision Activity Sub-Activity 
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The intent of this sub-activity is to support the decision maker make their decision.  The 
recommended steps to consider for the process for this activity / sub-activity include: 

(1) _____ Prepare To Support Decision Maker 

a. _____ Ensure portfolio alternatives are assigned or linked to a notional strategy 

b. _____ Determine how and what manner to present findings to decision maker 

c. _____ Create report and presentations 

d. _____ Tee up tentative set of follow on decisions  

e. _____ Conduct independent validation 

(2) _____ Create "What If" Approach or Tool 

a. _____ Create "What If" Approach or Tool 

b. _____ Ensure approach or tool portrays implications for the decision maker 
choices 

c. _____ Populate and validate "What If" Approach or Tool 

(3) _____ Support Decision Maker Assessment Process 

a. _____ Brief the decision maker 

b. _____ Address decision maker questions and issues 

c. _____ Iterate "What If" approach or tool as required 

d. _____ Identify what would be funded or cut at the margin if budget, performance, 
or other major assumptions changes 

B.4.3 Exit Criteria 

A review of the sufficiency criteria for the Trade-Off Analyses Activity of the affordability analysis 
process are: 

• _____ Stakeholder options ascertained from which to select or use to create a hybrid 
option 

• _____ Process provided traceability mapping requirements, standards & policies to the 
“candidate” Portfolio elements which are ranked for each criterion the Stakeholder 
chooses to apply 

• _____ Each selected criterion is provided a weight where the sum of the weights for all is 
100% 

• _____ At least 3 portfolios are included for final Stakeholder consideration 

A review of the quality criteria for the Trade-Off Analyses Activity of the affordability analysis 
process are: 
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• _____ Did the “selection” of the portfolio elements provide the ability to examine the 
entire scope of the Trade space? 

• _____ Were the “baseline” portfolio elements included in the selection of portfolio 
elements? 

• _____ Were the Stakeholder’s objectives clearly defined? 

• _____ Were standards applied consistently to produce the “selection” of the portfolio 
elements? 

• _____ Re-verification analysis performed on revised portfolio elements or re-run analysis 
re-run with new information 

• _____ Stakeholder sets the weight for each criterion finalized 

B.4.4 Outputs 

• _____ The primary output of this activity will be a set of investment portfolios including 
accompanying assessments such that the decision maker can apply his own expert 
judgment to the choices. 
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Appendix C – Considerations when Starting Affordability Analysis 

Appendix C contains documents created during and information learned from the 2012 and 2014 
MORS Affordability Analysis Workshops.   

• C1 contains the responsible organization, the authorities, the recommended skills, the 
recommended processes, and the recommended methods for affordability analyses at 
different levels created by WG 1, “People, Authorities, Organizations, Methods and 
Tools,” from the 2012 MORS “Affordability Analysis:  How Do We Do It?” Workshop. 

• C2 contains potential drivers, strategies, information needed, metrics and analyses for 
each acquisition phase created by WG 2, “Development Planning and the Early Life 
Cycle,” and WG 3, “Post-Milestone A and the Remaining Life Cycle,” from the 2012 
MORS “Affordability Analysis:  How Do We Do It?” Workshop. 

• C3 is not all inclusive, but it contains a list of references to review and tools to conduct 
affordability analysis from attendees at both the 2012 MORS “Affordability Analysis:  How 
Do We Do It?” Workshop and the 2014 MORS “Affordability Analysis:  Developing the 
Process” Workshop.  When the affordability analyst starts out, they may not know where 
to begin.  This sub-section provides some options for the analyst to consider. 

C.1 Recommended Roles & Responsibilities of Stakeholders by Org 
Level 

C.1.1 National and Enterprise Layers 



 
 

 C-2 

UNCLASSIFIED 

UNCLASSIFIED 

 

 

C.1.2 Portfolio:  Requirements and Resources 

GAO Congress Policy Experts GAO 12 Step 
Assessment

Analogy costing

CBO HAC/SAC Annual Budget Process GAO: Duplication and 
Sost Savings 
Opportunity Studies

OSD CAPE Trend analysis of 
spending and need

Balanced Scorecarde

Sec Def Parametric & Non-
paraemetric statistical 
analysis

DoD Component 
Resoure Sponsor (E.g., 
USMC P&R)

SECDEF Economists PPBE LEAN/6 Sigma

Senior Management 
Council NASA

Title 10 ORSA  JCIDS. Social Choice Theory

DoD Cost Centers (E.g., 
US Naval Center for 

 

OSD-CAPE Mission and Campaign 
Planning Analysis

Personality Driven

CAPE COCOMS Chairman's Risk 
Assessment

DMAG Incentives for individuals 
& organizations to 
reduce and avoid costs

Service Chiefs Gap Analysis: Complete 
affordability analysis--
>combine cost schedule 
& risk with value 
analysis and decisions

O
ve

rs
ig

h
t 

/ 
N

at
io

n
al

Level Description Who Authorities Skills Process

S
tr

at
eg

y 
/ 

E
n

te
rp

ri
se

Methods

Strategic/Tactical (as appropriate) 
assessment of cost, schedule, 
performance and risk in 
accordance with national budgetary 
priorities:
1. Audit
2. Evaluation of Cost, Schedule, 
Risk and performance

KPP’s/Requirements derived from 
National Defense Strategy/ies and 
associated prioritization of mission 
needs.   AoA used to generate a 
prioritized portfolio:
1. Prioritization of mission and 
mission needs.
2. Portfolio evaluation.

Trade Study Analysis 
(Excel)

Contributions to National 
Defense Strategy (Risk)

POR

Economy Models  MDAP

Decision Support 
Dashboard

Appropriations; Process 
Decision Records

Voting Tools Contribution to High 
Level Mission Set

Capabilities Contractor/Program 
Level Affordability

Decision Support 
Dashboard

Readiness vs 
Anticipated Threats

Program Elements  Documented 
Affordability Process 

   Combat Simulations  POR

POM Linear Optimzation 
Tool (PLOT)

Spending JDS @ JS J8

Value Added Analysis USMC Total Force 
Structure Management 
System (TFSMS) All 
Levels

Measures Data Standards

O
ve

rs
ig

h
t 

/ 
N

at
io

n
al

Level Description

S
tr

at
eg

y 
/ 

E
n

te
rp

ri
se

Tools

Strategic/Tactical (as appropriate) 
assessment of cost, schedule, 
performance and risk in 
accordance with national budgetary 
priorities:
1. Audit
2. Evaluation of Cost, Schedule, 
Risk and performance

KPP’s/Requirements derived from 
National Defense Strategy/ies and 
associated prioritization of mission 
needs.   AoA used to generate a 
prioritized portfolio:
1. Prioritization of mission and 
mission needs.
2. Portfolio evaluation.



 
 

C-3 

UNCLASSIFIED 

UNCLASSIFIED 

 

J-8 Joint Staff Financial Managers Requirements 
prioritization

TRL Levels

JROC (Portfolio) JROC ORSA Analysis of Alternatives; Sensitivity Analysis 
Uncertainty 
Quantification in Risk 
Analysis

Joint Staff Service Chiefs Systems Engineers Data Mining (historical 
data) to develop 
predictive models

BSO Components:  Budget 
Submitting Offices

M&S

DoD Component 
Capability Organizations 
(E.g., USMC 
MCCDC/OAD)

Resource Sponsors Design of Experiments

Resource Sponsors 
Portfolio/Enterprise

Better Baseline Analysis

POM Spruill Charts

Sand Charts

Optimization

Strategy prioritization of 
requirements

Level Description Who Authorities Skills Process

P
ri

o
ri

ti
za

ti
o

n
 o

f 
R

eq
u

ir
em

en
ts

 /
 P

o
rt

fo
li

o

Methods

Prioritization of 
KPP’s/Requirements and Allocation 
of Capabilities to Strategy/ies 
(and/or associated 
KPP’s/Requirements):
1.  Allocation of operational 
capability.

R
es

o
u

rc
e 

/ 
P

o
rt

fo
li

o

Allocations of resources/trades
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C.1.3 Program Execution:  Government 

MARCUS (Can); Time 
Series

Contribution to Mission 
Success

Decision Support 
Dashboard

AoA with requirement 
relief (trade off of 
mission capabilities)

Design of Experiments 
(DOE)

Multi-variant trade offs 
(perf/cost metrics)

Reliability Software

Data Mining Software

Data Viz Software

GAMS (Optimization 
Tool)
Combat Simulations
Value Added Analysis
TruePlanning  [Cost] Average procurement 

unit cost (APUC)
Historical Data

ACEIT  [Cost] "Under the Top Line" - 
DOD:Enterprise Level 

 Inflation Data (Old and 
Projected)

Capability Delivering
Fuel Costs
Requirements of: 
Project, Force Mix, 
Interface Control Doc 
(ICD)

Measures Data StandardsLevel Description

P
ri

o
ri

ti
za

ti
o

n
 o

f 
R

eq
u

ir
em

en
ts

 /
 P

o
rt

fo
li

o

Tools

Prioritization of 
KPP’s/Requirements and Allocation 
of Capabilities to Strategy/ies 
(and/or associated 
KPP’s/Requirements):
1.  Allocation of operational 
capability.

R
es

o
u

rc
e 

/ 
P

o
rt

fo
li

o

Allocations of resources/trades
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PEOs Reseource Sponsors ORSA Affordability engineering Process/System to 
solicit affordability ideas 
from employees

BSO Budget Submitting 
Offices

Cost Engineers/Analysts Engineering Models

PM PEOs/PMs Program Analysts Risk Assessment (Cost, 
Schedule and Technical)

Milestone Decision 
Authority (MDA)

Gov't Acquisition 
Officers -Program and 
Portfolio Level (DAU 
Trained)

Require review of 
applicable Lessons 
Learned prior to approval 
for programs to procees 
and at each key decision 
point
Reliability Growth 
Forecasting

Level Description Who Authorities Skills Process Methods

E
xe

cu
ti

o
n

 (
G

o
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 /
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te
m
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ro

gr
am

Achieve affordable solutions
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DoD 
Program|Portfolio|Enterp
rise Level (Excel)

Cost Growth / Margin 
Management

Life Cycle Cost Estimate 
or LCCE

DoD 5000.2

Rapid Affordability Tool 
or RAT

Requirements Stability DoD DAV

Risk Tool ARM EVM DoD: Program Level 
Navy Center for Cost 
Analysis PMs/PEOs; 
OTS Cost Databases, 
VAMOSC is Navy 
version, OSMIS - 
FORCES is Army 
version

Defense Acquisition

TruePlanning  [Cost] Risk (burndown) 
Management

Life Cycle Cost Estimate 
or LCCE

Guide Affordability; DoD 
Program|Portfolio|Enterp
rse Level

ACEIT  [Cost] Design Efficiencies ( 
cycle time, defect 
tracking, churn)

DoD Program Level; 
POM Databases, PBDD 
= USMC, PBIS = USN, 
DDRW = 
DoD/USAA/USAF, DoD 
Program/Enterprise 
Level

; FAR

SEER [Cost] Benchmarking
Cost Target Tracking 
Charts
Learning Curves
Supply Chain Monitoring

Yield (floor Processes)
Root Cause Analysis
Unit Cost

Measures Data StandardsLevel Description Tools

E
xe

cu
ti
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 /
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m
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am

Achieve affordable solutions
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C.1.4 Program Execution:  Supply Chain 

 

Contractors (Primes, 
subs

Progam 
Offices/Program 

Systems Engineers DoD 5000.2 Design to Cost

UARC Contractor Business 
development 
organizations

Specialty Engineers Analysis 8 Step Process Use Case Analysis

FFRDC Corporation 
Authorities/Boards

ORSA NASA/DOD/Aeropsace/I
NCOSE/NDIA 
acquisition process and 
milestone review 
requirements

ConOps Analysis

Universities Cost Modeling (LCC, 
CAIV, Parametrics, AoA, 
Earned Value)

CAIV Cost vs 
Architectures

Suppliers Trade Study Process/workflows - 
corporate process & 
workflows (CAIV/DTC; 
"cost" to "sell")

Cost vs Requirements

OA 
Groups/teams/groups/or
ganizations

Sensitivity Analysis PCMA - Price to 
win/black hat

6 Sigma

Lean 6 Sigma AoA with requirement 
relief trade off with cost 
savings.

Lean +

Value Engineering Risk & Opportunity 
Management

Manufacturing 
Engineering and 
Prototyping

System Engineering 
Trade Study

Capital Planning Range Estimating
University Projects Margin Management - 

KPPs /Cost Confidence
Price to Win EVM
Creative Brainstorming 
for Innovation

Target Costing, 
Brainstorming

HR Skills Assessments Cost Targeting
Price to Win

Competative Analysis 
and Benchmarking
Design for 
X(Mng/assess/test)
Producibility Analysis

Level Description Who Authorities Skills Process Methods
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Deliver affordable solutions.
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SEER [Cost] Cost Growth / Margin 
Management

WBS/FUNC 881 MIL; STNC

TruePlanning  [Cost] Requirements Stability ALL/Design SCHEDULE

 ACE IT [Cost] EVM  Cost History

; MUNRO/MONROE 
Producability; PRICE 
True Planning; CASA

Risk (burndown) 
Management

Common 
Taxonomy/WBS; 
Schedule

Risk Software Design Efficiencies ( 
cycle time, defect 
tracking, churn)

SIC Components Cost & 
Capabilities

Cost Software Benchmarking Pricing Rates & Factors

Schedule Software Cost Target Tracking 
Charts

CBRs

Models; CONOPS 
(Code of Best Practices)

Learning Curves

Supply Chain Monitoring

DOORS Yield (floor Processes)
CRADLE Root Cause Analysis

Unit Cost
Rectify

 Core [Requirements 
Tools]
 STK

Models Design Center

@RISK
Crystal Ball
PAQMOD
 RAM
COCOMO
MOSS
Rhapsody (UML/SysML 
representation formats)

Measures Data StandardsLevel Description Tools

E
xe

cu
ti

o
n

 (
S
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p
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h
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n

) 
/ 
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Deliver affordable solutions.
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C.2 Potential Metrics & Analyses for Affordability Analysis 

C.2.1 Development Planning Phase 

Affordability Analysis for Development Planning 
Drivers Strategies 

• Scope of technical and joint mission area opportunities  
• Definition of “best value” 
• Capability requirement definition 
• Capability prioritization 

• Establish high confidence program starts that deliver 
needed capabilities Concept Development 

• Risk Reduction 

Analysis Metrics Information Needed 
Types 

• Capabilities Based Assessment 
(CBA) 

• Military Utility Assessment (MUA) 
• Analysis of Alternatives (AoA) 
• Cost Estimating Analysis 
• Life Cycle Cost Estimate (LCCE) 
• Independent Cost Estimate (ICE) 
• Total Ownership Cost TOC 

analysis 
• Life Cycle Risk Management 

(LRCM) Analysis 
• Integrated assessments of 

performance, cost, and risk 
• Cost As an Independent Variable 

(CAIV) analysis 
• Sensitivity Analysis 
• Uncertainty Analysis 

• Key Performance Parameters 
(KPPs) 

o Force Protection KPP 
o Survivability KPP 
o Lethality KPP 
o Sustainment KPP 
o Net-Ready KPP 
o Training KPP 
o Energy KPP 
o Affordability KPP 

• Key System Attributes (KSAs) 

• Strategic guidance  
o National Security Strategy 
o National Defense Strategy 
o National Military Strategy 
o Quadrennial Defense Review 

• Operations  and Contingency Plans 
• Joint Operating Concepts 
• Defense Planning Guidance (DPG)  
• Organizational Roles, Missions and 

Functions 
• Science and Technology (S&T) 

Assessments 
• Integrated Priority List (IPL) 
• Urgent Operational Needs (UON) 
• Program Objective Memorandum (POM) 
• Joint Capability Areas (JCA) 
• Service Core Functions (SCF) 
• Capability Based Assessment Report(s) 
• Initial Capability Document(s) 

C.2.2 Technology Demonstration Phase 

Affordability Analysis for Technology Demonstration 

Drivers Strategies 
• System development and integration 
• Problems during operations lack of 

interface definition 
• No room left in interfaces to adjust 

adaptability 
• Enabling systems – a system that needs 

another system to operating i.e. existing 
system or do I need new technology 

• Start 3 dimensional visualization/modeling at concept to mature over 
development process 

• Time of need to time of fielding - reassess need and capability at each 
milestone 

•  Designer, manufacturers and maintainers working together 
• Incremental capability/design allows learning gains 
• Real time collaboration 
• concurrent concept and design 
• Paradigm shift – trade incremental in development and operations and 

support 
•  Manufacturing and maintenance strategies 
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Affordability Analysis for Technology Demonstration 
• Simultaneous use of Tools/models (vetted by government)/common 

models 
• Living models going through the system development 
• Continuous/cross mixing manufacturing lines 

Analysis Metrics Information Needed 
Questions 

• How to you get the most bang 
for your buck?; LPTA?; Where 
on the curve defines “best 
value”? 

• What are the cost drivers in the 
life cycle 

• How can you bring these costs 
down? 

• Capability versus cost 

• Less mature vs. mature technology 
• Level of requirements detail 
• Requirements changes need to have 

associated cost and schedule 
impacts 

• How early do I have a return on 
investment cost curve? 

• Interface maturity 
• Dollars/capability 
• Lacking sustainment readiness level 

• Pre-milestone A – capability is being 
defined, design has not been locked 
in 

• Trade space has been reduced 
• Requirements creep – desires vs 

requirements 

C.2.3 Engineering and Manufacturing Development Phase 

Affordability Analysis for Engineering and Manufacturing Development 
Drivers Strategies 

• Decisions and considerations during 
EMD that can impact affordability 

• Interim impacts from decisions 
through the development 

• Adaptability/flexibility to enable emerging requirements/behaviors 
• Modular Open Systems Architecture (MOSA) can help manage  
• Common platforms that can evolve over time; evolutionary approaches 
• Cost reduction opportunities 
• Management of Key Critical Parameters – match manufacturing process 

capability 
• Culture change focused on affordability 
• Have more than one party compete during EMD phase for high risk 

programs 

Analysis Metrics Information Needed 
Questions  

• Is the system/element suitable? 
• Are there Cost modeling disconnects  
• Supply chain delivery timing  
• Test coverage 
• Materials and manufacturability trades  
• Operations and sustainment costs and 

trades  
Approaches  

• Modeling and simulation to better analyze 
trades 

• Develop a robust cost-modeling capability 
o Continuous cost modeling & analysis  

throughout phase,  life cycle 
• Share cost modeling for better 

communication of expectations,  
affordability decisions 

• MOSA can also reduce risk 

• Sustainment maturity / 
effectiveness 

• Manufacturing Readiness 

• Terms to consider to make 
affordability work 

• Cost requirements and drivers 
• Interfaces and interactions between 

the system and enabling systems 
• Materials and manufacturability  
• Security/Cyber-Security 
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C.2.4 Production and Deployment Phase 

Affordability Analysis for Production and Deployment 
Drivers Strategies 

• Maintenance of factories 
• Make/buy 
• Test strategy (tiering) 
• Assembly sequence 
• Innovation workshops  

o material 
o ideas 

• Funding profile 
• New shiny tool rather than reuse 
• Plant efficiency 
• Proposal efficiency 
• Supply chain 
• Systems Engineering Program Management 
• Quantities/uncertainty 

• Multiyear buys 
• Across program buy 
• Bundle (15% estimated savings) 
• Work funding across multi-year  
• Risk/opportunity 

o How do you achieve efficient production state? 
• Commercial solutions 

o Upgrade 
o Open architecture 
o Economies of scale (good and bad) 
o Counterfeits and Supply Chain Security 

• Failure review boards 
• On-site reps 
• Intern programs 
• Core competency evaluation 

Analysis Metrics Information Needed 
Questions 

• Strategies:  Multi-year buy,  Co-production 
• Age distribution/trending 
• Where do they work in life cycle 
• What’s the impact on risk? 
• Lean (assembly process) 
• Long-term ROI (why is it relevant?) 
• Investment in tools 
• Long term incentives impact 
• Assumptions/decision rationale 
• Identification of key parameters to be 

carried forward 
• Analyzing impact on long-haul 

o Materials, Tooling, Technology 

• Knowledge continuity/ 
transfer/ obsolescence 

• Process capability 
• Age profile 
• Continuity management 
• TACIT knowledge  

• Supplier integrity 
o Counterfeit parts 
o Sample screening  
o Quality expectation 
o Timely delivery/yield 

• Loss of brain trust 

Other Considerations 
• Measuring brain drain:  Tacit knowledge and Multi-tier 
• Counterfeit part impact 
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C.2.5 Operations and Support Phase 

Affordability Analysis for Production and Deployment 
Drivers Strategies 

• Inherent capability of system (reliability, maintainability, 
support) 

• Operations - when system up/available what is the 
actual environment, how will it be used 

• Support - how hard is it to repair, responsiveness, 
carrying cost 

• Production line capability 
• Understanding reliability based on deployed/usage - 

capability volume over time 
• Planned vs. actual CONOPS (evaluation) 
• Surge capability 
• OPTEMPO layers 

• End-in-view sustainment strategy 
• CONOPS feedback loop for reset 
• Models and analysis of evolving CONOPS 
• What are the continued model to revisit affordable 

capability as part of BCA 
• Performance based contractors 

Analysis Metrics Information Needed 
Types 

• O&S cost pareto 
• Accountability and governance 
• CAPE metric 
• Business case analysis (alternatives, 

affordability, what's changed) 

• Reliability 
• Availability / 

Unavailability 
• Cost 
• Mean downtime 
• O&S cost (CAPE) 

• Impact across the entire system of systems 
• CONOPS more fully articulated up front - 

what is the knee in the curve 
• How does surge capability drive 

production/support - how much margin 
required 

• Expected demand limits (upper/lower) 
• Strategic CONOPS vs mission operation 

specific 
• O&S pareto 
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C.2.6 Cross-Cutting, Cross-Phase and Other Considerations Chase 

Affordability Analysis for Production and Deployment 
Drivers Strategies 

• Inherent capability of system (reliability, maintainability, support) 
• Operations - when system up/available what is the actual 

environment, how will it be used 
• Support - how hard is it to repair, responsiveness, carrying cost 
• Production line capability 
• Understanding reliability based on deployed/usage - capability 

volume over time 
• Planned vs. actual CONOPS (evaluation) 
• Surge capability 
• OPTEMPO layers 

• End-in-view sustainment strategy 
• CONOPS feedback loop for reset 
• Models and analysis of evolving CONOPS 
• What are the continued model to revisit affordable 

capability as part of BCA 
• Performance based contractors 

Analysis Metrics Information Needed 
Types 

• O&S cost pareto 
• Accountability and governance 
• CAPE metric 
• Business case analysis (alternatives, 

affordability, what's changed) 

• Reliability 
• Availability 
• Cost 
• Mean downtime 
• O&S cost (CAPE) 

• Impact across the entire system of systems 
• CONOPS more fully articulated up front - what 

is the knee in the curve 
• How does surge capability drive 

production/support - how much margin required 
• Expected demand limits (upper/lower) 
• Strategic CONOPS vs mission operation 

specific 
• O&S pareto 

C.3 Highlights from Selected References and Tools 

C.3.1 DoD Instruction 5000.02 

The Better Buying Power 2.0 Initiatives were institutionalized in the DRAFT DoD Instruction 
5000.02:  “Affordability Analysis and Investment Constraints” is in enclosure 8.  The enclosure is 
designed to support responsible and sustainable investment decisions.  The Component will conduct 
required analysis to assess life cycle program affordability in the FYDP and portfolio context.  This is 
applicable to ACAT I and IA programs and Components are directed to issue similar guidance for ACAT II 
and below programs.  Initial analysis conducted early enough to inform the AoA.   

• At MDD, tentative “goals” and inventory goals to scope the AoA and provide targets 
around which to consider alternatives are required; 

• At Milestone A, Affordability “goals” for unit procurement and sustainment costs are 
required; and  

• At Pre-B, Milestone B, and later, Binding affordability “caps”—fixed requirements to be 
treated as KPPs—are require. 

C.3.2 Better Buying Power Memo 3.0 (BBP 3.0) 
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Underpinning BBP 3.0 is the growing concern that the United States’ technological superiority 
over potential adversaries is being threatened today in a way that we have not seen for decades.  BBP 
3.0 further indicates that “there has been a remarkable leveling of the state of technology in the world, 
where commercial technologies with military applications such as advanced computing technologies, 
microelectronics, sophisticated sensors, and many advanced materials, are now widely available.”  US 
technological superiority is not assured and is being challenged.  BBP 3.0 shifts emphasis slightly toward 
the products we produce for our customers: the warfighters who depend on us to give them dominant 
capabilities on the battlefields of the future.  These capabilities must be affordable in order to be acquired, 
and robust affordability analysis is crucial to deriving affordability constraints that maximize capability 
delivery and sustainment over extended periods of time. 

In Better Buying Power Memo 3.0 (BBP 3.0) there is a "shift in emphasis toward achieving 
dominant capability through innovation and technical excellence."  As a result, to assume affordability is 
not cost cutting or improved program management but rather "innovation and technical excellence."  
Affordability can be thought of as an engineering challenge. 

BBP 3.0 emerges against the backdrop of defense budget decreases and the DoD developing a 
"technology offset" strategy to leverage innovative technology to offset decreases in force structure and 
declining current technology advantage.  It is believed that innovation and affordability are an intertwined 
critical issue for defense. 

The following are the BBP 3.0 Initiatives: 

• Achieve Affordable Programs 

o Affordability as a Requirement 

• Achieve Dominant Capabilities While Controlling Life Cycle Costs 

o Strengthen and expand “Should Cost” base management 

o Build stronger partnerships between the acquisition, requirements, intelligence, 
operational, and sustainment communities 

o Anticipate and plan for responsive and emerging threats 

o Institutionalize stronger DoD level long range R&D planning 

• Incentivize Productivity in Industry and Government 

o Increase effective use of performance-based logistics 

o Remove barriers to commercial technology utilization 

o Increase the productivity of IRAD and CRAD 

• Incentivize Innovation in Industry and Government 

o Emphasize technology insertion and refresh in program planning 

o Use Modular Open Systems Architecture to stimulate innovation 

o Provide draft technical requirements to industry and involve industry in funded 
concept definition to support requirements definition 
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o Provide clear best value definitions so that industry can propose and DoD can 
choose wisely 

C.3.3 IDA’s Acquisition Portfolio Schedule Costing/Optimization Model 

The Acquisition Portfolio Schedule Costing/Optimization Model is a Mixed Integer Linear Program 
(MILP) model built by the Institute for Defense Analyses for OUSD(AT&L) to optimize the portfolio cost of 
MDAP RDT&E and Procurement systems over an 18-year time horizon.  Development of the model 
began in 1998 and its full-up Beta version was released in 2000.  The model has been used extensively 
by OUSD(AT&L) for bow-wave analysis, portfolio affordability analysis, and extensive “what if” analysis of 
production rate and schedule changes.viii 

C.3.4 MITRE’s Affordability Engineering Framework (AEF) 

The current economic environment and mounting federal budget deficits are placing considerable 
economic stress on the Department of Defense (DoD) and other government agencies.  Investments for 
new capabilities, upgrades, and enhancements to existing systems as well as simple continuations of 
existing programs require careful analysis and evaluation of their affordability, efficiency, and 
effectiveness.  The Affordability Engineering Framework 

(AEF) is being designed by MITRE to help the DoD respond to these imminent fiscal realities and 
advance the practice of affordability engineering to improve acquisition program success. 

The AEF is a structured, actionable approach with tools and techniques to address affordability 
challenges throughout the life cycle.  The AEF uses multi-disciplinary teams to quantitatively evaluate 
program affordability while identifying integrated cost, schedule, and performance trade space.  The AEF 
includes four steps: an affordability risk assessment, a validation approach for coupling technical 
baselines and program cost estimates, a deliberate tradeoff process, and the generation of preferred 
courses of action with a recommendation based on a portfolio analysis methodology.  The AEF can 
provide benefits across a wide range of acquisition programs and provide the affordability information for 
data-driven program decision-making.  In the coming months, the AEF will be piloted and migrated across 
selected DoD programs for implementation with iterative evaluation and development. 

The AEF is being developed to establish a structured approach with tools to address program 
affordability challenges.  The AEF supports the USD(AT&L) focus on restoring program affordability via 
quantitative analysis of the products in the portfolio or mission area for the Technology Development 
Phase and trade space around major affordability drivers in the Engineering and Manufacturing Phase.  
The framework provides an actionable process for program managers and lead engineers to assess 
affordability and related risks and to develop courses of action.  While useful for conducting assessments, 
the framework will also identify areas where affordability engineering and analysis need to be inserted in 
program planning and execution. Affordability principles of efficiency and effectiveness to produce value 
and utility need to be applied in our system engineering and acquisition management practices.  The 
long-term goal is to provide a framework for establishing an affordability engineering competency among 
systems engineers in acquisition programs and activities to affect timely and efficient deliveries of 
capabilities to the customer. 
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To improve program affordability it is recommended to institute a rigorous data-driven process to 
measure program affordability and manage to “Should Cost.”  Ways to do this include: 

• Develop and maintain a government reference technical design to strengthen 
government program technical team. 

o Use for requirements realism, cost estimating/modeling, proposal risk evaluation. 

• Use a comprehensive “costable” program baseline and iterate it frequently to maintain an 
accurate cost estimate. 

o Align cost models, technical configurations and performance models. 

• Develop and leverage integrated C/S/P program trade space for COAs to respond to 
budget challenges. 

• Conduct the process with integrated Systems Engineering and Cost Analysis teams. 

C.3.5 GAO Cost Estimating Guide 

The GAO Cost Estimating Guide was developed in order to establish a consistent methodology, 
based on best practices, to be used across the federal government for developing and managing its 
program cost estimates.  For the purposes of this guide, a cost estimate is the summation of individual 
cost elements, using established methods and valid data to estimate the future costs of a program, based 
on what is known today.  The management of a cost estimate involves continually updating the estimate 
with actual data as they become available, revising the estimate to reflect changes, and analyzing 
differences between estimated and actual costs—for example, using data from a reliable earned value 
management (EVM) system.  

C.3.6 Quantifying Uncertainty in Early LCC Estimation 

Per the “Quantifying Uncertainty in Early Life Cycle Cost Estimation for DOD Major Defense 
Acquisition Programs,” Software Engineering Institute, Carnegie Melon, early cost estimation methods 
often result in highly inaccurate program cost predictions – and it continues to worsen.  “DOD’s flawed 
funding process is largely driven by decision makers’ willingness to accept unrealistic cost estimates and 
DOD’s commitment to more programs than it can support.  DOD often underestimates development costs 
and under prioritizes O&S costs—due in part to a lack of knowledge and optimistic assumptions about 
requirements and critical technologies.”ix  

It is recommended to create a method for quantifying the uncertainty of cost estimation inputs and 
resulting estimates.  Some potential elements of innovation to include would be: 

• Explicit identification of domain specific program change drivers. 

• Unique application of dependency structure matrix techniques for cost estimation. 

• Modeling of a larger number of program change drivers for estimation than previous 
research. 
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• Scenario modeling of alternate program executions to assess influence of various 
underlying assumptions. 

• Monte Carlo simulation applied to estimation input parameters rather than output values.  

C.3.7 Life Cycle Sustainment Outcome Metrics 

Sustainment Affordability Targets metrics were established in: DUSD (L&MR) Policy Memo "Life 
Cycle Sustainment Outcome Metrics", DTD 10 Mar 07, 
https://acc.dau.mil/CommunityBrowser.aspx?id=141309.  Here are some highlights: 

• Decision support:  Affordability analysis (AA) is mandated at various points in life cycle; 
no authority over who sets goals or targets  

• Steps for analysts:   

o Conduct AA early (pre-MS A) 

o Reflect baseline in AA 

o Leverage established metrics:  

 Availability / Unavailability (Materiel & Operational Availability) (KPP*) 

� A Key Data Element Used In Maintenance & Logistics Planning 

 Materiel Reliability (KSA*) 

� Provides A Measure Of How Often The System Fails/Requires 
Maintenance 

� Another Key Data Element In Forecasting Maintenance/Logistics 
Needs 

 Ownership Cost (KSA*) 

� Focused On The Sustainment Aspects Of The System 

� An Essential Metric For Sustainment Planning And Execution 

� Useful For Trend Analyses –Supports Design 
Improvements/Modifications 

 Plus Mean Downtime 

� A Measure Of How Long A System Will Be Unavailable After A 
Failure 

� Another Key Piece Used In The Maintenance/Logistics Planning 
Process 

 Quality criteria: Sustainment versus Procurement affordability targets 

 An update to the Life Cycle Sustainment Outcome Metrics is the Should-
Cost analysisx which considers the sustainment cost as one of several 

https://acc.dau.mil/CommunityBrowser.aspx?id=141309
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total cost elements.  The idea is to tabulate the minimum costs that could 
result from successful initiatives in all life cycle stages.  Should-Cost 
analysis includes “the set of program’s initiatives or opportunities to 
reduce costs below the Independent Cost Estimate (ICE) level.  It is 
primarily the basis for a negotiating position and result for pending 
contracts that will be below the ICE, but it also includes measures taken 
to reduce cost beyond near term contract actions.”xi   

C.4 Sustainment Quad Chart 
On page 2 of the USD(AT&L), “Strengthened Sustainment Governance for Acquisition Program 

Reviews,” June 2010 (https://acc.dau.mil/adl/en-
US/360876/file/49948/Sustainment%20Governance%20AT_L%20Memo%20_%20Quad%20Chart%20(5
%20Apr%2010).pdf), the Sustainment Quad Chart (Figure C-1) is provided.   

Considerations include: 

• Decision support: Reports status of sustainment plans 

• Steps for analysts: Good source for valid process, post MS-C and considerations within 
the Acquisition process 

• Quality criteria: Sustainment concepts laid out; Roles/Responsibilities clear; Relations of 
cost burdens to acquisition of capability accounted for 

 

Figure C-1:  USD(AT&L) Sustainment Quad Chart 

https://acc.dau.mil/adl/en-US/360876/file/49948/Sustainment%20Governance%20AT_L%20Memo%20_%20Quad%20Chart%20(5%20Apr%2010).pdf
https://acc.dau.mil/adl/en-US/360876/file/49948/Sustainment%20Governance%20AT_L%20Memo%20_%20Quad%20Chart%20(5%20Apr%2010).pdf
https://acc.dau.mil/adl/en-US/360876/file/49948/Sustainment%20Governance%20AT_L%20Memo%20_%20Quad%20Chart%20(5%20Apr%2010).pdf
https://acc.dau.mil/adl/en-US/360876/file/49948/Sustainment%20Governance%20AT_L%20Memo%20_%20Quad%20Chart%20(5%20Apr%2010).pdf
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Appendix D – Other Community Best Practices and Lessons 
Learned 

This appendix describes where we are today and introduces some proven best practices and 
lessons learned used by other communities (economic analyses, system engineering process, project 
management, etc.) to consider also using when applying the “Big A” affordability analysis activities in 
Section 2.  Contributors to the document believed that when these best practices and lessons learned 
were applied to their programs, they were “more affordable” (per their organization’s definitions).  
However, they also believed these concepts were not applied consistently across their organizations, and 
they therefore recommended including these concepts in the following discussion. 

D.1 Current Acquisition Life Cycle 

 

Figure D-1:  Acquisition Life Cycle 

Figure D-1 shows the acquisition life cycle with the recent Development Planning concepts added 
pre-Milestone A.  In the Appendix D sub-sections, the goal is to describe some best practices and lessons 
learned that could be applied to the four “Big A” affordability analysis activities described in Section 2.  It 
is believed that programs being developed across the acquisition life cycle could be enhanced using 
these best practices, lessons learned, and “Big A” affordability analysis activities.  Affordability analysis is 
outcome focused and data-driven, and its key questions should be answerable by any Program Manager 
at any stage of the acquisition life cycle process.  Because the thinking construct relies on portfolio 
context to judge affordability, the affordability analysis described in Section 2 will widen a Project 
Manager’s perspective to guide better choices.   

D.2 Roles & Responsibilities 
Affordability analysis must account for the value (fiscal and strategic) that makes sense for the 

decision at hand.  This section begins by asking, "Who is making the decision?"  It delineates 
organizational layers (see Appendix E.1) with different scopes and trade spaces, and explains why 
affordability analysis concerns multiple organizational layers.  This section also outlines necessary 
conditions for interrelations between organizational layers: established roles and responsibilities; 
coordinated information sharing; improved data and analytics; and a data-driven discourse - with 
transparency - that must be part of the calculation discussion. 

D.2.1 Organizational Layers and Scope 
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Initially, the “People, Authorities, Organizations, Methods, & Tools” Working Group from the 2012 
MORS “Affordability Analysis:  How Do We Do It?” Workshop created a table for the organization layers 
defined at the workshop with the following affordability analysis-related information for each layer:  
description, authorities, skills needed, processes, methods, tools, measures, data and standards 
(Appendix C1).   

Starting with the information in Appendix C1, the MORS Affordability Analysis CoP reviewed and 
refined the initial organizational layers as shown in Figure D-2, Organizational Layers.  These layers 
illuminate the differences in scope of the analyses and hence the consequence of the resulting decisions:   

• Oversight at the National level: xii Evaluate the net social benefit and marginal social cost 
trade-offs between public goods 

• Strategic at the Enterprise level: xiii Evaluate tradeoffs between strategic mission needs 
and responses to emerging threats, and requirements priorities 

• Requirements at the Portfolio level: xiv Evaluate tradeoffs among capabilities allocated to 
multiple operational and organizational strategies 

 

Figure D-2:  Organizational Layers 

• Resources at the Portfolio level: xv Evaluate tradeoffs in capability resource allocations, 
e.g., weighing capability desires, prioritized gaps, and feasibility constraints 

• Execution by the Government (i.e. Program Level): xvi  Evaluate tradeoffs of life cycle 
planning factors so that needed solutions are buyable and sustainable 

• Execution by the Support Chain: xvii Evaluate trade-offs of innovation, skills, and capital so 
that cost, schedule, and performance are optimized   

The four primary organizational layers of focus in this document with examples are: 
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• National: e.g., healthcare vs. defense 

• Enterprise: e.g., assignment of missions across DoD 

• Portfolio: e.g., capabilities / system in Services 

• Program: e.g., balancing capabilities delivered with cost 

D.2.2 Affordability Analysis and Organizational Layers 

The methods and processes recommended in the 2014 MORS Workshop on “Affordability 
Analysis:  Developing the Process” Workshop are thought to be general purpose, able to be applied 
across the organizational levels.  This assertion will be tested as detail is added, but the goal is to have 
affordability analysis guidance that is applicable for enterprise, portfolio, mixed portfolio, program, 
platform and system level analyses.  Inputs, procedures and outputs should be tailorable and scalable to 
meet analysis and decision maker needs. 

The results of the MORS AA CoP collaborative “Affordability Research Document” (ARD, 
http://www.mors.org/UserFiles/file/2013-Affordability-
Analysis/Affordabilty_Analysis_Research%20_%20v%2023_2014-01-27.pdf) suggest that considering a 
layered construct for affordability thinking could accomplish at least four needed actions if adopted:  

1. Recognized roles and responsibilities 

2. Coordinated information sharing 

3. Improved data and analytics 

4. Data-driven discourse for a new level of accountability 

Recognized Roles and Responsibilities.  Using the terms from the October 2012 MORS 
“Affordability Analysis:  How Do We Do It?” Workshop, it was surmised that “Big A” affordability analysis 
was the responsibility of the Component leadership (e.g. MDA’s, requirement developers, programmers) 
and acquisition organizations (e.g., Major Command [MAJCOM], System Command [SYSCOM]), while 
“little a” affordability analysis was the responsibility of the program offices, PEOs, PMs, and investment 
and non-POR contract managers.  Component leadership and procurement / acquisition organizations 
have responsibility for capability overlaps, cross COA, DOTMLPF (Doctrine, Organization, Training, 
Material, Leadership, Personal & Facilities), and portfolio decisions.  Cross Component decisions are the 
responsibility of the Joint Staff for formal requirements, and other crosscutting organizations (like CIOs) 
for business, sustainment, and IT needs. 

Coordinated Information Sharing.  As previously discussed, not all decisions need to be made 
at all levels.  As such, the “by portfolio” caveat observed throughout this construct is not prescriptive—
there is no agreed-to definition of what constitutes a portfolio—but instead should be viewed as a fluid but 
organized construct, and can be discriminated in order to tie to appropriate accounting systems.  Being 
able to describe the portfolio across all layers of the construct can make for a quick and informed 
assessment.  Here is a high-level example using military healthcare. 

• National:  Should it be an appropriation or an entitlement?  Today, military healthcare is 
an appropriation—in DoD and in Veteran’s Administration (VA). 

http://www.mors.org/UserFiles/file/2013-Affordability-Analysis/Affordabilty_Analysis_Research%20_%20v%2023_2014-01-27.pdf
http://www.mors.org/UserFiles/file/2013-Affordability-Analysis/Affordabilty_Analysis_Research%20_%20v%2023_2014-01-27.pdf
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• Enterprise Strategy:  Make a warfighter’s care transition between DoD and VA 
organizations seamless and make costs of care transparent so that the care of a 
warfighter can be calculated over a life. 

• Portfolio Requirements:  Quality of care standards; sharing data on active, retired, and 
veterans to create an entry for each individual. 

• Portfolio Resources: multiple portfolios, including care of active, care of retired, care of 
veterans, electronic health records, and bureaucratic cost factors.  There are trades 
between these.  

• Capability Execution:  Delivery of care; burden of cost—DoD, VA, individual, interactions 
with Medicare / Medicaid; Information systems and data; etc. 

Improved Data and Analytics.  It is rare that a decision is founded in factual data.  If each of the 
layers in our example above shared data between levels, as well as the information that the data 
represents, whether a new start, a gap closure, a new approach, or a new technique then the affordability 
analysis could be determined more quickly with better data.  

Data-driven discourse for a new level of accountability.  For pointed questions about 
affordability, based on the best practices and lessons learned from other communities that the conduct 
and use of affordability analysis could drive organizations to be more accountable for the efficacy of the 
options offered.  Especially if it becomes policy that a group like CAPE (Cost Assessment and Program 
Evaluation) record and track the “trades” between organizations, appropriations, budget activities, and 
capabilities or portfolios, the organization will be able to tell a fact-driven story of the choices made and 
implications to the warfighting mission.   

A new emphasis on coordinated decisions and data-driven analysis does not come without 
growing pains or issues.  This document will not address the bureaucratic cultural issues.   

Instead, it will limit the discussion to externalities that challenge an affordability analysis to meet 
all of the criteria.   
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D.2.3 Affordability Analysis Decision Makers 

 

Figure D-3:  Affordability Analysis Decision Makers 

Who would be the decision makers for an affordability analysis problem?  As shown in Figure 
D-3, Service Components are responsible, but others are involved, depending on about what is the 
affordability question.  Starting from the smaller picture inlay on the right, decision spaces and trade 
spaces vary by organization level and role.  The affordability analysis framework relies on these 
organization layers for context.  They are important because adjacent layers provide critical strategic and 
fiscal feedback for the layer in question.  Lower layers should try to meet the objectives of higher layers, 
and at the same time, a higher layer should be mindful of the allocations at lower layers.  One of the 
problems today is a lack of data and process transparency, which can fail at delegation and many layers 
can duplicate strategies about decisions already made.  This could be an architectural problem resulting 
from the Milestone approach to acquisition as well as the color of money.  System fragmentation creates 
unnecessary boundaries for the proper analytics to be performed.  As a result, challenging guidance is 
healthy, as is sharing data and affordability analysis results.   

This generic framework connects the layers, but the focus of the analytics the framework 
advocates may be different, i.e., Portfolio vs. System.  But are all layers always “on?”  It depends on if 
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affordability analysis becomes a must-do for varied slices of an organization, or if they aim to answer 
specific affordability questions.  The examples in Figure D-3 show that if the affordability question is about 
the following examples, perhaps varied Components participate:  

• A mission need or operation: strategic leaders and needed capability and portfolio 
stakeholders 

• A function or capability: function or capability stakeholders and those knowledgeable of 
supporting systems of systems  

• A system of systems: systems of systems owners and experts, as well as function or 
capability stakeholders 

• A program or investment: systems of systems owners and resource planners, and those 
executing the program or investment  

D.3 Initial Affordability Assessment 
Any program's affordability determination must be completed in the context of the capability 

portfolio or mission scope in which it will function.  One has reasonable confidence (though not 
guaranteed) that a program will be affordable if: 

a. For every relevant appropriation type, in every fiscal year, in every phase of the life cycle, 
the program office estimated cost is less than or equal to the budgeted funds.  
(QUESTIONS TO CONSIDER:  What ensures that the budgeted funds are compatible 
with the plan? Or do should the analyst want to identify how much of the plan may be 
completed with the budgeted funds or assign risk to the plan because of the budgeted 
funds?) 

b. The program office cost and schedule estimate is aligned to a comprehensive technical 
and programmatic description.  (QUESTIONS TO CONSIDER:  Is the programmatic 
description the Integrated Master Plan [IMP] or the Integrated Master Schedule [IMS]? If 
the IMS, the analyst may not see alternative paths when a problem comes up because 
the applied resources caused them to linearize the schedule. Availability of more or less 
resources may also cause the analyst to produce a different schedule. Are milestones 
driving the schedule or schedule driving the milestones?) 

c. The program’s schedule is inexorably tied to the cost estimate and is supported by an 
independent schedule estimate and verification.  (QUESTION TO CONSIDER:  The 
standard cost practices at the Enterprise level or the operational level?) 

d. The program performs risk management and requirements management in a manner 
consistent with best practices.  This includes regular engagement of engineering and cost 
team members in analytic and decision processes, and includes regular assessments of 
user needs and alternate approaches to delivering the program’s capability. 

e. The program cost and schedule estimates are performed consistent with the standard 
cost practices. 
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f. In support of an estimate where significant contractor participation will occur, the 
technical and programmatic description tracks to a well-articulated and comprehensive 
set of requirements that in turn track to artifacts describing relevant user and mission 
needs. 

There should be reasonable confidence in the affordability of a portfolio / enterprise if there is 
reasonable confidence in the affordability of the programs that comprise them.  One issue is that not all 
investments receive the same management rigor as programs.  An organization might group Programs of 
Record (POR) and non-POR investments in the same capability portfolio and assess them as a group so 
that all investments are included and meaningful offsets and opportunities can be identified.  This activity 
would also lend more confidence to the affordability of the portfolio or capability area.  Methods must be 
established to ensure that all investments are needed, are delivering what is expected, within budget, on 
time, and create the outcomes desired. 

D.4 Requirements Rationale & Opportunity Cost  
The “Myths of DoD’s Affordability Policy” article (see Appendix J.1 for excerpts) concentrates on 

what affordability is and what it is not.  It offers good information, but it does not specifically discuss 
affordability analysis.  To address this absence, two areas warrant consideration as part of affordability 
analysis framework:  requirements rationalization and opportunity costs.   

It is recommended that rationalization and opportunity cost be added to every affordability 
analysis so that the needs are properly scoped (a value proposition is confirmed) and implications of 
offset choices are explicitly considered.  These should be embedded in any useful, enforceable notion of 
affordability, whether it is rationed by budget allocations, or optimized among capabilities and across 
levels of an organization’s priorities and decisions.  That is, requirements rationalization (an actual 
cleansing of what is truly needed) should be combined with core elements of fiscal stewardship so that 
opportunity costs are fully integrated into, and inform, what is affordable for the organization.  This 
document does not discuss fiscal stewardship as a part of affordability (the establishment of a budget 
line), yet recognizes it as a part of the toolset needed for acquisition, and cost controls. 

Whether requirements rationalization and opportunity costs inform and become a basis for some 
predetermined budget amount set by decision makers is debatable; today affordability determinations are 
not that transparent.  The requirements that budgets represent are also not fluid such that relaxing 
requirements to free up dollars from a predetermined budget at one level allows for more choices at 
higher or lower levels within the organization.  Programs cling to requirements to save budgets from being 
cut, or to retain a reserve against unforeseen events.  In addition, not all programs have requirements, 
and the requirements that do exist are not managed for results, in terms of efficiently delivering what is 
needed.  Some information tends to be sacred and is not shared. 

In addition, it was discovered that the applicability of opportunity cost in a fixed budget 
environment is an informative segue to the affordability question and needs to be a much larger part of 
the framework of affordability for government.  For example, any savings foregone, from delivering above 
what was needed, because there was still money left in one’s budget, is an opportunity lost to satisfy 
another capability using these funds.   
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The notion of comparative advantage becomes relevant—was the marginal value of the dollar 
spent on added units of Capability A less than the marginal value brought by the same dollar spent on 
Capability B?  If Capability A’s added units were over and above what was required, the answer is “yes,” 
even if Capability A was absolutely more valuable than Capability B.  Available funds should be applied to 
the greatest need and the net gain from more of Capability B would be positive.  Moreover, those 
overseeing Capabilities A and B may decide that the dollar would be most beneficial if reallocated to 
another, higher mission priority.   

Hence, the importance of requirements rationalization, recognition of opportunity costs, and 
recognition of the fluid nature of affordability cannot be overstated when asking “what can we afford?”  
The answer must go beyond “Whatever is within my budget.”  Requirements rationalization and 
opportunity costs are needed for any useful, enforceable notion of affordability, whether it is rationed by 
budget allocations, or optimized among capabilities and across levels of an organization’s priorities and 
decisions. 

• Requirements rationalization should be combined with fiscal stewardship so that 
opportunity costs inform what is needed and affordable:  

o Existing Requirements are not fluid with budget changes, 

o Programs use requirements for protection, 

o Not all programs have requirements, and 

o Requirements are not managed for results.  Government Performance and 
Results Act (GPRA) legislation is not enforced in the DoD at the requirements 
level, but instead at the Quadrennial Defense Review (QDR) goal level and 
Strategic Management Plan goal level; these goals are not always time-
consistent with the formal, captured requirements in the Joint Capabilities 
Integration and Development System (JCIDS) process.xviii 

• Fixed budget environment makes opportunity cost extremely relevant—e.g., savings 
foregone, from delivering more than needed, because there was still money left in one’s 
budget, is an opportunity lost to satisfy another capability need.   

Refining the true requirement is a first step in making choices more affordable.  In a fixed budget, 
opportunity costs are not only value foregone, it is public money wasted. 

D.5 Targets to Set:  Affordability and Control Cost Growth 
Should affordability targets be set by budget planners and "lived within" by programs?  Or should 

programs assess their affordability and aid budgeters in determining targets?  Both should be answered 
with an astounding "Yes!”  Both communities have data and a perspective that creates an important 
tension to the consideration of affordability.  Affordability targets are a “fact of life” today, yet, budget-
setting leaders are encouraged to “open their aperture” and leverage CAIV-like processes as a valuable 
method to inform their estimated and create this healthy tension and dialogue.  The Should-Cost/Will-
Cost paradigm forces the recognition of both mission, technical, and fiscal limits to accomplish this.  This 
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paradigm is imposed only on the ACAT1 program family, however, and while it may provide a 
methodology for lower ACATs or general capabilities to follow, it is not required.  

Affordability means conducting a program at a cost that is constrained by the maximum resources 
the Department prefers to allocate for that capability.  Many of our programs flunk this basic test from their 
inception.  As the Department begins new programs, program managers may be required to treat 
affordability as a requirement before granting milestone authority to proceed with the program.xix  What 
sorts of targets could be set at each decision stage of a Program, for example, to “assure” affordability of 
the delivered program?  (The example below can easily be extended to mission tasks, capabilities, 
system of systems, etc.) 

At Milestone A, the ADM (Acquisition Decision Manager) approving formal commencement of the 
program will contain an affordability target to be treated by the program manager list a Key Performance 
Parameter (KPP) such as speed, power or data rate, i.e., a design parameter not to be sacrificed or 
compromised without the ADM’s specific authority.  This would answer the questions: Is the object 
needed? Are the requirements assessed properly?  Can we visualize available resources to fund this 
object?  Is this amount no more than what was spent on comparable capabilities in the past?  If more, will 
its mission impact be wider and larger in the Armed Forces?  Would the primary stakeholders agree that 
this is a good allocation of resources?  Certainty in these answers is not required, but a ballpark “yes” 
should be required to proceed with an analysis of whether an investment or change should be pursued.  
The absolute cost target, beyond what has been spent in the past, is not required, but an 
understanding of the scope of operational (whose mission tasks or capabilities are affected) and 
fiscal impacts (in general, who is going to pay) is required in order to establish that there is a 
positive value proposition. 

Before Milestone B or any development or procurement effort is established, a “willingness to 
pay” must be formed.  At what level do I currently resource this and related capability areas?  What areas 
of performance are going well?  Is this a high priority area?  What are the most critical capability gaps to 
close or efficiencies to realize?  What areas are consuming the budget that may not need to?  How can 
we better incentivize productivity and innovation?   

Answers to these questions will help to make the affordability targets eventually set credible and 
substantiated.   

At Milestone B, or initiation of a development/procurement effort, when a system or effort’s 
detailed design is begun, a presentation of a systems engineering tradeoff analysis showing how cost 
varies as the major design parameters and time to complete are varied will be required.  Prior to this, a 
larger assessment about choice approaches or courses of action (COA) available to accomplish the 
needed changes (strategic, modernization, process change, etc.) would be completed, and general 
comparisons about performance, risk, technical compliance, and the driving factors for a 30-year cost 
profile completed.  As the capability and system design is architected, questions about the most 
competitive methods to use and economies in acquisition approaches must be discussed, these ideas 
must be built into the Affordability Target eventually set in a Should-Cost or comparable assessment 
before the MS-B or equivalent decision is made.   

After these scoping alternatives are established, further analysis would allow decisions to be 
made about how the system could be made less expensive without loss of important capability.  This 
analysis would then form the basis of the “Affordability Requirement” that would be part of the ADM 
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decision.  A directive will be issued in the near future to implement this that will apply to both elements of 
a program’s life cycle cost – the acquisition and the operating and support cost.  The Department’s 
capability to perform this kind of engineering tradeoff analysis needs to be approved, but the ability to 
understand and control future costs from a program or effort’s inception is critical to achieving affordability 
requirements.xx 

Of course, the affordability of any program or effort depends greatly on the state of the world ant 
the importance of other missions and capabilities.  Constant reviews of how the possible approaches 
could have/would have delivered capabilities or services in terms of net present value, benefit to 
cost ratios, payback periods, and whether these justify the priority of capability delivered is 
required for an affordable enterprise.  Even at a Milestone B-equivalent stage, portfolio-wide 
commitment to the value of expenditures with all stakeholders must be managed, so that a best-value mix 
of investments can be established at an affordable level for the entire portfolio, and the affordability and 
performance of the portfolio can be tracked.  Programs or efforts may “appear” to be affordable and of 
best design, but in a larger portfolio mission or capability context, they simply are not affordable.  

D.6 Assumptions & Key Parameters 
Before considering affordability analysis, the analyst must consider the ground rules (validated, 

provided) and assumptions (need validation) used:  i.e., what they are initially, validating them, and 
reviewing / updating them throughout the life cycle.  Also, the key parameters need to be stated up front 
and then they need to be monitored across the life cycle -- ensuring traceability and validity.  At the little 
“a” level, comparative analysis requires constant assumptions across alternatives unless differences can 
be justified.  For instance, base estimation year, escalation rates, operational years, and maintenance 
concepts need to be defined to make alternatives comparable among alternative solution systems. 

No matter what affordability analysis activity an assessment enters, validating the assumptions 
presumed in prior phases is critical:  

• Affirmation that a value proposition exists 

• Confirmation and prioritization of needs and risks 

• The approaches possible and their associated terms of payment 

• The trade space considerations required in the context of a holistic portfolio 

D.6.1 PARCA’s Root Cause Analysisxxi 

In addition to reviewing assumptions and key parameters, a review of the Root Cause Analyses 
conduct by OSD(AT&L)’s Performance Assessment Root Cause Analysis (PARCA) Team should also be 
conducted.  PARCA performs statutory root-cause analysis for all “critical” Nunn-McCurdy breaches, as 
well as discretionary root-cause analyses requested by the Secretary of Defense.   
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Figure D-4:  Root Cause Analytical Frameworkxxii 

Unrealistic estimates are generally caused by the invalidity of major assumptions NOT 
methodological errors.  The cost estimating community can and should challenge assumptions but the 
acquisition community formulates them.  Consideration of this has led to “framing assumptions.”xxiii 

The recent RCAs conducted can be categorized into two groups:  dominant and infrequent. 

D.6.1.1 Dominant Root Causes 

Poor Management Effectiveness (56%) 

• Poor systems engineering to translate user requirements into testable specifications.  
This includes the flow down of requirements, interface / environmental management, and 
management of holistic performance attributes such as reliability or weight. 

• Ineffective use of contractual incentives.  This includes whether the acquisition strategy 
selected satisfies the conditions necessary for its success, whether it is consistent with 
corporate environment (including long- and short-term objectives), whether it is aligned 
with program goals, whether there are perverse effects, and whether it was enforced. 

• Poor risk management.  This includes the identification, quantification, evaluation, and 
mitigation of risks. 

• Poor situational awareness.  Deficiencies have been identified in program office, 
contractor, and oversight awareness, and the timeliness and effectiveness of responses, 
related to the cost, schedule, and technical performance of DoD programs.  
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Baseline Cost and Schedule Estimates (28%) 

Baseline cost and schedule estimates were unrealistic in just over one-fourth of the cases.  The 
primary underlying reason was invalid framing assumptions.  Framing assumptions are any explicit or 
implicit assumptions central in shaping cost, schedule, and/or technical performance expectations.  A 
prototypical example of a framing assumption was the original space shuttle processing concept of 
minimal preparation of the orbiter between launches whereas the actual processing involved extensive 
facilities and refurbishment (e.g., individual testing of each heat tile).  Below are illustrative examples of 
framing assumptions that may be made on defense systems: 

• The design is very similar to the prototype or demonstration design.  

• Modular construction will result in significant cost savings. 

• Arbitrating joint requirements will be straightforward. 

• The satellite bus will have substantial commercial market for the duration of program. 

A recurring problem identified in the PARCA root-cause analyses of Nunn-McCurdy breaches is a 
lack of consideration and monitoring of program framing assumptions.  AT&L is working with the 
acquisition community to establish practices that explicitly identify, consider, and monitor key framing 
assumptions upon which strategies and estimates are based.  This effort should enable earlier detection 
and adjustment for problems that lead to poor cost, schedule, and technical performance of MDAPs. 

Quantity Changes (22%) 

Quantity changes for reasons outside the acquisition community’s control caused breaches on 
only about one-fifth of the cases. 

D.6.1.2 Infrequent Root Causes 

Although often cited as common acquisition problems, the following were each found in only one 
case each (to date): 

• Immature technology; excessive manufacturing risk; or excessive integration risk. 

• Unrealistic performance expectations. 

• Unanticipated design, engineering, manufacturing or technology issues. 

Funding inadequacy or instability never caused a breach in the set of 18 programs examined to 
date, which is contrary to conventional wisdom, but warrants additional analysis. 

These results provide objective insights into the major causes of cost growth, but they are only 
performed after programs have problems.  Still, some lessons learned (e.g., the framing assumption 
process discussed above) have already been implemented, but more work is needed on the underlying 
issues and on other root causes. 

D.7 Architecturally Driven Analytics for Affordability 
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As previously stated, an affordability analysis must be able to compare capability and cost over 
long life cycles (DOD systems).  One of the major assumptions used in this analysis is; that given two 
systems which produce similar output capabilities; it will be the non-performance attributes of those 
systems which differentiate system value to its stakeholders.   

The Architectural Approach for Affordability is concerned with operational attributes of systems 
which determine their value and effectiveness over time, typically expressed as the “System’s Illities” (i.e. 
reliability, availability, survivability, etc.).  When developing a “trade space” to support a system 
throughout its lifecycle, one of the first steps to consider is the “ilities” that are of interest. The following 
paragraph provides a list of “ilities” that may be considered for a system’s lifecycle affordability analysis.   

A good definition for many of these “ilities” can be found in a whitepaper from MIT, “A Framework 
for Incorporating “ilities” in Tradespace Studies”.  After the appropriate “ilities” have been identified for the 
“trade space”, variables or factors that contribute to an “ility” should be identified and understood how 
they change over time and how they affect the affordability of the Capability under examination.   

“These attributes are properties of the system as whole, and as such represent the salient 
features of the system and are measures of the ability of the system to deliver the capabilities it was 
designed for over time.  System integration, and its derivatives across the life cycle, require additional 
discipline and a long term perspective during the systems engineering and design phase. This approach 
includes explicit consideration of issues such as system reliability, maintainability and supportability to 
address activities pertaining to system operation, maintenance, and logistics. There is also a need to 
address real-world realities pertaining to changing requirements and customer expectations, changing 
technologies, and evolving standards and regulations.”xxiv See Figure D.5 (Gallois, Verma, 2001). 

 
Figure D-5:  Capability Effectiveness for System Design and Operations & Sustainment 

The following are the architectural attributes which may be present for all products and services 
and often result in driving cost of function.  Recommended for every affordability analysis is a set of 
metrics which includes how these quality attributes contribute to cost of function.  All of these quality 
attributes may not be applicable to a particular customer (problem owner) or program (solution owner).  
Whatever subset that is applicable based on the initial Quality Function Deployment or QFD (in the 
capture phase are often characterized as win themes); they need to be prioritized as architectural 
objectives for the Engineering Team. (Adapted from:  Implementing System-Quality Attributes; Gabriel 
Morgan, Microsoft Corporation, March 2007.)   



 
 

 D-14 

UNCLASSIFIED 

UNCLASSIFIED 

Quality  
Attribute 
“ilities” 

Definition and Measures of Effectiveness 

Agility 

The ability of a system to both be flexible and undergo change affordably and 
rapidly. 
Measures of Effectiveness (MOE): Average (Ave.) Cost of System Upgrades; Average 
Schedule for System Upgrades; Integration Cost vs # Cost Improvements (CI), 
Computer Software Configuration Item (CSCI); Average cost of new interface 
implementation. 

  

Flexibility 

The ease and cost with which a system or component can be modified for use in 
applications or environments, other than those for which it was specifically 
designed. 
MOE:  # of reuse events (CI,CSCI); Engineering Change Proposal (ECP) $ over time;  
# of programs the process, technology, delivery model  are used on.   

  

Interoperability 

The ability of two or more systems or components to exchange information and 
use the information that has been exchanged. 
MOE: Ave. cost to interface with new system; Ave. schedule to interface with new 
system; Ave integration cost of addition of new function or Commercial Off-The-Shelf 
(COTS) product; Ave integration schedule of addition of new function or COTs product. 

  

Maintainability 

The aptitude and cost of a system to undergo repair and evolution.  
(1) The ease and cost with which a system or component can be modified to correct 
faults, improve performance or other attributes, or adapt to a changed environment.  
MOE: MTTR – (Mean Time to Repair “Product”; Mean Time to Resolve “Service”; 
CMMTTR – Average cost of MTTR 
(2) The ease and cost with which a system or component can be retained in, or 
restored to, a state in which it can perform its required functions.  
MOE:  MTBCF – Mean Time Between Critical Failure “Product” ; Continuity of 
Operations (COOP) “Service”; Annual Cost of Maintenance;  Annual Cost of Service 
Life Agreement (SLA). 

  

Performance 

The responsiveness and effectiveness of the system—that is, the time required 
to respond to stimuli (events) or the number of events processed in some 
interval of time. Performance qualities are often expressed by the number of 
transactions per unit time, or by the amount of time that it takes to complete a 
transaction with the system.  Cost of capability over time. 
MOE:  Cost of KPP; Cost of SLA. 

  

Reliability 
The ability and cost of the system to keep operating over time. Reliability is 
usually measured by mean time to failure.  
MOE:  Ave System or Service Mean Time Between Failure (MTBF); Cost of operational 
Availability. 

  

Reusability The degree to which a solution or other work product can be used in more than 
one program or system solution. This is typically in the form of reusing best 
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practices and work products that has a modular or encapsulated unit of 
functionality. 
MOE: Cost to develop vs revenue generated; # of reuse events (CI,CSCI); ECP $ over 
time;  # of programs the process, technology, delivery model  are used on.   

  

Scalability 
The ability and cost to maintain or improve performance while system demand 
increases. 
MOE: MTBCF Average for program;  Annual LCC;  

  

Security 
A measure of the system's ability to resist unauthorized attempts at usage and 
denial of service, while still providing its services to legitimate users. Security is 
categorized in terms of the types of threats that might be made to the system.  
MOE:  # of security breaches vs attempt per year;  

  

Supportability 
The ease and cost with which a system or service can be operationally 
maintained. 
MOE:  Total Operational Cost (TOC); Annual Life Cycle Costs (LCC); Program Hours 
per year.  

  

Testability 

The degree to which a system or component facilitates the establishment of test 
criteria and the performance of tests to determine whether those criteria have 
been met.  
MOE: Requirements vs. tests to validate function of product or service; Ave Cost of 
requirement verification; Ratio of Systems Engineers to Test Engineers. 

  

Usability 

The measure of a user's ability to utilize a system effectively.  
MOE:  Training Cost; Operational Manpower % vs TOC. 
The ease and cost with which a user can learn to operate, prepare inputs for, and 
interpret outputs of a system or component.  
A measure of how well users can take advantage of some system functionality. 
Usability is different from utility, which is a measure of whether that functionality does 
what is needed.  
MOE:  Training Cost; Operational Manpower % vs TOC. 

 

D.8 Affordability, a Perishable Attribute 
In Section 1.2.1, Affordability Perception, affordability is not an inherent attribute of a program or 

requirement like cost, although it is often treated as such.  Affordability does derive from inherent 
attributes of a program or requirement (such as cost), but is an informed judgment.  As a result, it is 
recommended that affordability be treated as a fundamental attribute that must be established or 
validated before it is appropriate to proceed to the consideration of how to optimize or make efficient 
budget allocations that span a program, a portfolio, or an enterprise.   

Additionally, affordability should be treated as perishable because situations and scenarios, 
respective needs, technological approaches and possibilities, and fiscal pressures are dynamic.  Agility in 
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factor inclusion, leadership persistence of process diligence, and transparency of process and data are 
three hurdles that are often faced in today's resource management environment.   

D.9 Risk & Measurement 
The relationship among Capabilities, Performance, Schedule, and Budget can be depicted as an 

Affordability Triangle (see Error! Reference source not found.)xxv.  This is analogous to the Project 
Management Triangle where: Capabilities corresponds to Scope; Performance with Quality (that is, the 
quality of the capability is defined by its performance requirement); Cost with Budget; and of course, 
Schedule with Schedule. 

At the Portfolio Baseline / Mission Area level one of the questions to be resolved is the mission 
need for this new capability and how does it fit within the existing portfolio and what is the required 
minimum performance of this capability to complement the other systems.  Having fixed the required 
capability, the affordability decision criteria become Performance, Budget and Schedule.  Any decision 
must also include Risk as a consideration. This leads to the usual trade study criteria.  Consequently, 
affordability can be accounted for within the normal trade study framework.  What is required to make a 
standard trade study a system affordability trade study is to extend the time horizon, include all cost 
elements and in the case of a system, include all program increments.xxvi 

The treatment of risk and uncertainty is essential to a credible affordability analysis.  The ideas 
below help describe factors that should be considered to “cover” these key considerations. 

• There are multiple dimensions of uncertainty 

o Range/distribution of possible costs 

o Range/distribution of possible schedules 

o Range/distribution of performance achieved 

• Some of these are more quantifiable than others 

• They are also time phased 

o Trade between filling gaps today vs. in the future 
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Figure D-6:  Affordability Triangle 

• At the portfolio level, risk and uncertainty are complex functions of the individual element 
risks and uncertainties 

o Risks can compound (e.g., program A depends on program B) 

o Risks can mitigate (e.g., two similar programs as hedge) 

o Can invest explicitly in risk reduction or higher certainty 

• At the Program level, risks generally compound and have a correlation.  For instance, 
technical risks may relate to design but a risk impact on design generally correlates to 
material procurement, manufacturing and program management 

An affordability analysis should include an assessment as to whether the notion being studied is 
robust (likely to achieve its basic capability goals even in the face of unexpected events, resource 
shortfalls, cost growth in individual programs, etc.).  Complexity impacts robustness – being able to 
isolate those variables that influence function over time is often a result of not understanding complexity.  
Robustness of the affordability objectives needs to a continuous life cycle activity if it is to be robust.  The 
opposite of ‘robust’ is ‘fragile.’  One thing that can make an investment mix fragile is if the investments are 
highly-interdependent.  An affordability analysis may wish to rate their proposal on a scale of robust to 
fragile to qualify the confidence in the assessment.  In financial world, robustness is achieved through 
diversification.  In the acquisition world, robustness comes from investment in risk mitigation, investment 
in fallback strategies, and setting aside contingency funding.  Fragility is driven by dependencies among 
programs, correlations between programs (e.g., reliance on common technology or suppliers), a 
disproportionately high proportion of high-risk investments, underfunding relative to best available cost 
estimates, and having single points of failure for filling specific capability gaps. 
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A good affordability analysis will make the relative robustness / fragility of the available 
investment mix options clear to the decision maker.  It will characterize the range and relative likelihood of 
outcomes (delivered capability and timelines) for each, and identify which capabilities are at greatest risk.  
It will also make it clear what additional capabilities would be gained or lost at the margin if more funding 
were available (or costs were to grow or fall relative to current estimates).  

System level affordability often uses new technology or reuse of technology repackaged and 
modified to meet new requirements and missions.  Affordability analysis at this level that involves 
contractors can be difficult due to the “informal commitment” implied by providing cost and performance 
data.  This is an area where the use of cost distribution ranges with risk and opportunity additions takes 
away the need and effort to provide an exact cost value.  The competition-sensitive nature of the costs is 
a critical matter to ensure that the best estimates can be made.  The fear of security slips is removed 
somewhat when costs are provided through cost ranges and probability curves.   

With the Affordability Triangle (Figure D-6), measurement must also be considered in addition to 
the risk discussion above for a quality affordability assessment.  Measures of Performance (MOP) or Key 
Performance Parameters (KPPs) should quantify attributes or characteristics of a system considered 
critical or essential, such as Operational Availability (Ao).  This, coupled with an appropriate metric for 
determining system effectiveness, can be used to determine affordability.xxvii 

D.10 Evolutionary Acquisition, Iteration & Recursion 
Affordability analysis is not static, it needs to be dynamic.  THIS IS A KEY POINT THAT MUST 

BE UNDERSTOOD BY ALL CONDUCTING AFFORDABILITY ANALYSES.  If not, what are the 
downstream consequences?   

This section starts with the evolutionary acquisition policy starting in approximately 2007, which 
allowed some decisions to be deferred later in the life cycle when needed.  Then, it will discuss a system 
engineering iterative and recursive approach across the life cycle.  Finally, it will relate to the application 
of affordability analysis being agile and dynamic across the life cycle. 
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Figure D-7:  Incremental Life Cycle 

As shown in Figure D-7, DoDI 5000.02 discusses an incremental life cycle because some of the 
assumptions, key parameters, and attributes are dynamic.  The affordability attribute is dynamic, and 
perhaps affordability analysis should be analyzed with an incremental life cycle – recursively using 
assumptions and analytics from previous life cycle milestones.   

 

Figure D-8:  Iteration and Recursion 
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Additionally, too often the system definition is viewed as a linear, sequential, single pass through 
the processes.  However, valuable information and insight need to be exchanged using iteration and 
recursion, in order to ensure a good system definition that effectively and efficiently meets the mission 
needs.  As shown in Figure D-8, the application of iteration and recursion with the appropriate feedback 
loops helps to ensure communication that accounts for ongoing learning and decisions.   

Iteration needed to:  (1) accommodate stakeholder decisions and evolving understanding, (2) 
account for architectural decisions / constraints, and (3) resolve trades for affordability, adaptability, 
feasibility, resilience, etc., while a recursive application for each lower level of the system hierarchy is 
necessary.   

In addition to evolutionary acquisition, iteration, and recursion, two other areas should be 
considered investment and affordability decisions:  adaptability and reuse.  On 31 January 2002, Defense 
Secretary Donald Rumsfeld told National Defense University students, “A culture of change, flexibility and 
adaptability is more important to transforming the military than simply having new hardware.”xxviii  Over ten 
years later with the demand for affordable systems, this comment is still accurate.   

For reusability, “in the computer hardware industry, reuse is the norm.  Better Buying Power 
Memo 3.0 (BBP 3.0) advocates this and calls for Modular Open Systems Architecture (MOSA) to 
accomplish it.  For example, there are standard CPU chips, RAM, mathematical co-processor, and ROM 
chips.  These are used in a wide variety of applications.  A long time ago, electronics engineers 
discovered that one of the most important axioms of reusability was generality.”  So why not for software, 
modeling and simulation; technology, and other areas?  Reusability lessens technical debt and can show 
a payback in a relatively short period of time.xxix  As a result, reusability can support affordability and 
should be considered.   

D.11 Portfolio & Knowledge Management 
When applying the affordability analysis activities using an iterative and recursive approach 

throughout the life cycle, each time it will be necessary to compare to the portfolio (i.e., portfolio 
management – does it make sense for this portfolio, etc.?) and what do we already know (knowledge 
management) (see Figure D-9). 
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Figure D-9:  Portfolio & Knowledge Management 

D.11.1 Portfolio Management 

PORTFOLIO MANAGEMENT – The importance of programs and program management (PM) 
cannot be overlooked because the accounting for and accountability of the delivery of program- or 
investment-level outcomes is tabulated at PM or investment levels.  This performance or value impact 
gets lost in the messaging because DoD does not aggregate well the complex set of mission 
contributions that are provided by programs and investments.  It is at the “Portfolio Level where 
investment decisions are made and the Program level to reduce risk, reduce cost, and ensure program 
success.”xxx  In this document, “Programs” are not recognized in this framework as a decision layer, they 
are part of the Government Execution layer and serve to deliver capabilities. Programs are part of a 
capability portfolio and less than half of all DoD resources are related to a program (per comments from 
the senior leadership at the October 2012 Affordability Analysis Workshop) — their purpose is to support 
capabilities and they are sometimes essentially related in the short run, but often replaceable (if not 
incidental) in the longer run due to advances and competition.  Nonetheless, this document must target 
the PM audience, in addition to capability portfolio, and Enterprise audiences as distinct.    

Affordability is inseparable from prioritization.  Because affordability is more of a concept than a 
fixed number such as cost, “things” may become affordable if they are higher priority than other 
investments or alternatives.  Affordability analysis illuminates what is achievable within a portfolio.  The 
portfolio, however it is defined, is relevant and must be thoroughly examined to ensure that decisions are 
made with respect to the appropriate offsets.  Affordability analysis considers what DoD can afford to 
forego (i.e., assessment of risk):  it is a matter of comparison.  Decision makers’ acceptance that 
something is affordable implies that they have agreed that something else is unaffordable. 

Affordability analysis occurs at many levels.  Each level provides a specific context and set of 
assumptions, constraints, and procedures.  As an example from the 2012 MORS Affordability Analysis 
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Workshop, Figure D-10 shows three levels of affordability analysis:  (1) Enterprise / DoD Level for Mission 
Domains, (2) Service Level for Mission Areas, and (3) System Level for Programs. 

 

Figure D-7:  Affordability Analysis at Different Levels 

It is important that the analysts adopt a holistic, portfolio view regardless of the level of the 
analysis.  The level determines the scope of the analysis, as well as the actors and decision makers 
involved.  A question that needs to be answered is “do methods change depending on the level the 
affordability analysis is being performed or just the system of interest?”  There are numerous aspects 
associated with the concept of affordability analysis and more specifically with the concept of the 
associated trade space.  These need to be distinctly clarified any time affordability analysis is being 
conducted. 

As an example of the “little a” and “Big A” concept and portfolios, there are at least two distinct 
but related primary perspectives and contexts.  These are the system level and the portfolio level.   

• SYSTEM LEVEL:  The distinction is that at the system level the affordability analysis and 
associated trade space is concerned with requirements, capabilities, costs, and risks of 
various options for elements of a system.  For instance – analysis of what type of radar 
system to include on an aircraft would be conducted from the aircraft system level 
perspective and the context would be the cost and capabilities of the various radar 
options, and how well they met the requirements of the aircraft and the associated risk of 
not meeting the requirements of the aircraft. 

• PORTFOLIO LEVEL:  This is contrasted with the portfolio level perspective for 
affordability analysis and the associated trade space.  The portfolio level has a different 
context for requirements, capabilities, costs and associated risks.  At the portfolio level 
different sets of systems are evaluated against the requirements to perform a mission, 
and the capability is defined as the combined capability that the portfolio of systems 
brings to bear against the mission requirements.  Further, the primary measure of risk is 
the risk associated with the shortfall of the portfolio capability against the mission 
requirements, both in likelihoods and magnitudes.  For instance, depending on the 
specific mission requirements, a portfolio may be found to have sufficient capability to 
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meet the requirements 80% of the time, and therefore the risk is 20% that requirements 
will not be met.  Perhaps of that 20% of the time that requirements aren’t met, we find 
that 70% of the time 90% of the requirements are met, but that there is a 10% chance 
that less than 50% of the requirements will be met.  This provides leadership and 
decision makers a more complete perspective of risk as compared to color codes and will 
enable a much more robust discussion regarding the trade space of which portfolios of 
systems are most affordable in terms of achieving mission level outcomes at acceptable 
levels of risk of not achieving mission outcomes.  

• Ultimately, the portfolio perspective can help determine the value of interoperability 
across systems and it enables not only trades among systems as various systems are 
incorporated or removed from a portfolio, but it also enables trades among different sets 
of systems and their overall capability contribution towards achieving mission outcomes.  
This, of course, means that there are multiple portfolio perspectives.   

D.11.2 Knowledge Management 

Per the KM World website, "Knowledge management is a discipline that promotes an integrated 
approach to identifying, capturing, evaluating, retrieving, and sharing all of an enterprise's information 
assets.  These assets may include databases, documents, policies, procedures, and previously un-
captured expertise and experience in individual workers."xxxi  With the current affordability policies, 
organizations can no longer “start from scratch.”  They must review all available (internal and external) 
information when considering an acquisition and before conducting an affordability analysis.   
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Appendix E – Other Affordability Analysis Related Considerations 

With Appendix B being the Affordability Analysis Activity Consideration Checklists, Appendix C 
some other considerations when starting affordability analysis, and Appendix D some best practices and 
lessons learned from other communities, Appendix E covers some additional considerations for 
conducting affordability analyses.  These include: 

• Affordability Analysis Decisions at Different Levels 

• Useful Affordability Analysis 

• Benefits, Sufficiency & Quality 

• Visualization 

• Risk & Uncertainty 

E.1 Decisions Supported by Affordability Analysis at Different 
Layers 

Decisions supported by Affordability Analyses should be made at different layers or levels in an 
organization and the analyses may differ.  Specifically, affordability analysis must account for the value 
(fiscal and strategic) that makes sense for the decision at hand.  The study must be “right-sized” to the 
efficiencies or mission benefits anticipated (do not spend a nickel to save a penny).  The yardstick that 
should be used to determine the effort for an affordability analysis is currently unknown, and therefore, 
currently an “art.”  This is where the benefit of Subject Matter Experts (SMEs), budget experts, and 
military judgment come to play.  Whether science or art, all affordability analyses should pass a common 
sense test—not only of whether their scope of spending is affordable, but the scale of resources used to 
determine this.  The affordability study, regardless of organizational level, must also ask two foundational 
questions: (i) Do we (still) need this?  And (ii) is it worth the cost?xxxii  

As the new Section 8 of the DoD 5000.02 and the updated JCIDS process is reviewed, “capability 
solutions” are a much broader concept in the latter and a larger role for the MDA for the POR amongst 
the larger capability area in the former.  Both documents state: “Find programs that will be costly failures 
early, but make sure the fiscal and capability context of whatever you are doing is fiscally sound.”  
Focused on POR, with the backdrop of a full DOTMLPF-P capability portfolio.  This takes inputs from the  

• Budget planners (distributors of TOA or “Big A” affordability limits), asking “We want XX; can we 
afford it?” and then they assemble a team to answer our mission, task, and resource pool 
questions in activity 1.  This eventually involves data and authoritative docs from a lot of orgs, and 
insight as well, they have to create new analyses, beyond existing data. 

• Requirement/gap experts examine its importance, propensity to close gaps, and impact on the 
risk profile.  Use of existing 1-to-N lists is interesting, but new lists may be needed and community 
input is a good idea. 

• Acquisition experts and cost/budget estimators who understand terms of payment for the various 
options, and can gauge technical and operational risks  
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• Portfolio Managers, who must project how the “change” will affect affordability and portfolio value 
over a 30+ year projection for budgets. 

• User feedback and input from anyone’s resources who are being affected are must-dos. 

E.1.1 Organizational Layers and Scope 

Organizational layers illuminate the need to be cognizant of the differences in scopes of decisions 
in our analyses:  

E.1.2 Decisions at Each Organizational Layer 

The scope of this discussion may seem obvious per decision-space level, yet, there are impacts 
decisions in one can have on another.  For example, it is possible that Congress will make decisions 
about a specific program, or resource limits may cause entities to adopt a different capability strategy.  As 
shown below, each level is described without these dependencies in mind, with the idea that delineating 
appropriate affordability decision scope is useful: 

• Oversight at the National level:  Addresses strategic needs over Agency outcome lines 

• Strategic at the Enterprise level: Formulates mission requirements for strategies   

• Requirements at the Portfolio level: Allocates capabilities to mission requirements 

• Resources at the Portfolio level: Aligns resource allocations to capabilities 

• Execution by the Government: Optimizes resource investments in capability lines 

• Execution by the Support Chain:  Optimizes investments for capability delivery 

The “levels” differentiators in this normative thinking construct are more about the decision space 
(oversight, strategy, requirements, resources, investment execution) than about the actual organizations 
within.  This appears shortsighted: attention to organizations is required by Title 10.xxxiii

xxxiv), the Portfolio level, and the investment level within Execution (Program).  While 

  While providing 
the delegation needed to productively man, equip, train, organize, and sustain warfighting activities, Title 
10 authorities also create stovepipes for decisions that generally end up adversely affecting the 
affordability of defense services in total.  Capability needs cut across DoD organizations more than ever 
today, and the organizations may vary per the scope and context of the affordability question at hand.  
While many decisions may start at the national or oversight level (Congressional), most resource 
decisions in DoD are at the Strategic / Enterprise level (such as the Strategic Choices Management 
Review or SCMR
ultimately a part of any Title 10 Defense Component’s budget, the “Big A” Affordability Analysis Activity 
document encourages “affordability thinking” at all levels, not just by Component organization. 

The “levels” may also appear reminiscent of life cycle phases, but they are really reflective of the 
Planning, Programming, Budgeting, and Execution (PPBE) process.  To the extent that a life cycle phase 
is reflected in this process, this is true—but the PPBE is not the same as life cycle management.  We use 
the PPBE as a frame because it outlines where decisions are made and is a great place to highlight roles 
and responsibilities within this set of institutional processes.  This is not to say that the PPBE process 
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cannot be more informed by the life cycle management best practices that take place in the guidance-to-
requirements-to-portfolios-to-resourcing-to-program and investment execution. 

As a result of discussions, consideration should be given to upgrading the traditional PPBE 
Process to support a new emphasis on opportunity cost within Trade-Space decisions.  That is, since 
affordability relates to a reference point and in a world of declining budgets, it should be performed in 
terms of requirements actually needed and opportunities foregone, in addition to budget aggregates.  The 
current Programming phase of the PPBE process has only issue papers and (rare) cross-portfolio reviews 
to consider opportunity costs.  The analysis methodology should be accomplished within the 
recommended decision layer construct and integrated into the PPBE to provide the overarching portfolio 
perspectives and subsequent Component decisions.   

The use of a capability construct, while politically charged to date, may assist in the use of a 
consistent set of taxonomies and ontologies.  This common lexicon would help the government “get past 
the pain quickly”xxxv when any kind of trade-off must be made.  The PPBE process should be supported 
by improvements in the ancillary processes: DoD’s requirements management process should find a way 
to rationalize requirements (“do we still need this?”), and the Acquisition process should find a way to 
elevate their perspective to a capability level and better share information to save time, dollars, and 
increase our understanding of the trade-space at hand.  If this outcome-focused, data-driven analysis is 
used to make decisions, the conversation in DoD resource management circles should change from 
Component-focused to a focus on higher-order mission and Departmental outcomes.  Rewarding 
Component contributions to higher-level outcomes is a way to “change the DNA” of affordability thinking. 

While the above proposition may be true, the importance of programs and program management 
(PM) cannot be overlooked because the accounting for and accountability of the delivery of program- or 
investment-level outcomes is tabulated at PM or investment levels.  This performance or value impact 
gets lost in the messaging because DoD does not aggregate well the complex set of mission 
contributions that are provided by programs and investments.  It is at the “Portfolio Level where 
investment decisions are made and the Program level to reduce risk, reduce cost, and ensure program 
success.”xxxvi  In this document, “Programs” are not recognized in this framework as a decision layer, they 
are part of the Government Execution layer and serve to deliver capabilities. Programs are part of a 
capability portfolio and less than half of all DoD resources are related to a program (per comments from 
the senior leadership at the October 2012 Affordability Analysis Workshop) — their purpose is to support 
capabilities and they are sometimes essentially related in the short run, but often replaceable (if not 
incidental) in the longer run due to advances and competition.  Nonetheless, the process, must target the 
PM audience, in addition to capability portfolio, and Enterprise audiences as distinct.    

E.1.2.1 Affordability Analysis Should Consider the Audience 

In order to develop a thought roadmap, the audience should be targeted.  The distinction should 
be clear.  For example, at the PM level, the affordability challenge is:  given the need the program will 
satisfy, what is the most affordable way to achieve?  Consequently programs (or capabilities, portfolios, 
missions/tasks, and organizations) should:  (1) understand risks to affordability, (2) identify and manage 
them; (3) develop and manage a robust technical baseline with a robust cost estimate aligned to that 
baseline to manage requirements, cost, risk as an integration best practice, and finally (4) be postured to 
conduct on-going trade-offs (design, performance, contracting, acquisition strategies, etc.) to ensure 
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affordability.  Pursuit of effective and efficient alternatives (within bounds of feasibility) will help maintain a 
capability’s affordability posture; if an affordability posture is measured and rewarded, efficient and cost-
effective alternatives should be pursued.  

With this rigor in place a program or other cluster of investments is positioned to continuously 
assess its affordability based on the best information and manage the technical baseline and costs over 
the life cycle as budgets, requirements, etc. change and evolve.  Rigor at the program level allows for 
better-informed decision-making at the portfolio level where the affordability question is: what is the most 
affordable suite of investments to achieve the highest priority needs of the portfolio, currently and in the 
future?  Here is where the trade-offs are made between competing investments at the program level.  If 
programs fail to have discipline and rigor, the Program Managers may not be making the best decisions 
and trade-offs at the portfolio level. 

E.1.2.2 Examples for the Program, Portfolio, and Enterprise Levels 

It is recommended that affordability be treated as a fundamental attribute that must be 
established or validated before it is appropriate to proceed to the consideration of how to optimize or 
make efficient budget allocations that span a program, a portfolio, or an enterprise.  That is, establish a 
determination of an amount or percentage of the budget that should be allocated to portfolio and 
capability areas; this “sets” a sense of their value relative to other capabilities or needs.  It also changes 
the conversations right away from “how to shift funds from one program to another,” to “how we can 
innovate to make capabilities we need more affordable.”  This allocation will change over time, 
presumably as needs change, reemphasizing the importance of requirements rationalization and the 
inclusion of the opportunity cost concept. 

A portfolio is a set of programs and an enterprise as a set of portfolios.  For example, the F-22 
could be considered a program that is a part of the portfolio of jet fighters in the Air Force enterprise.  As 
another example, DDG-51 destroyers are programs in the portfolio of surface vessels in the Navy 
enterprise.  WIN-T is a program that is part of the tactical communications portfolio, which supports the 
Mission Command capability in the Army’s enterprise. 

In characterizing how to assess affordability, the following is recommended: 

1. How does one have reasonable confidence a program is affordable?   

2. How does one have reasonable confidence a portfolio is affordable? 

3. How does one have reasonable confidence an enterprise is affordable? 

The answer to question one is the fundamental bedrock to any affordability analysis.  One has 
reasonable confidence a program is affordable if: 

a. The program office cost and schedule estimate derives a fiscal profile in which, for every 
relevant appropriation type, in every fiscal year, in every phase of the life cycle, the 
estimated cost is less than or equal to the budgeted funds.   

b. The program office cost and schedule estimate is aligned to a comprehensive technical 
and programmatic description  
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c. The program’s schedule is based on its independent estimation or validation of schedule 
performed in conjunction with the estimation of program cost.   

d. The program performs risk and requirements management in a manner consistent with 
best practices.  This includes regular engagement of engineering and cost team 
members in analytic and decision processes, and includes regular assessments of user 
needs and alternate approaches to delivering the capability required of the program. 

e. The estimation of program cost and schedule is performed in a manner consistent with 
the standard of cost analytic practice. 

f. In support of an estimate whose scope includes some or all of a timespan in which 
significant contractor participation will occur, the technical and programmatic description 
tracks to a well-articulated and comprehensive set of requirements that in turn track to 
artifacts describing relevant user and mission needs. 

The answer to questions two and three above is, there should be reasonable confidence in the 
affordability of a portfolio / enterprise if there is reasonable confidence in the affordability of the programs 
and investments that comprise them.  One issue is that not all investments receive the same 
management rigor as “programs.”  An organization might “group” Programs of Record (POR) and non-
POR investments in the same capability portfolio and assess them as a group so that at least all 
investments are included and meaningful offsets and opportunities can be identified.  This activity would 
also lend more confidence to the affordability of the portfolio or capability area.  Methods must be 
established to ensure that all investments are needed, are delivering what is expected, within budget, on 
time, and create the outcomes desired. 

After confidence in affordability is established at the investment level, organizations can pursue 
the broader question: “what is the most efficient way to compose the portfolio, or enterprise?”  Likewise, 
organizations can also look at enterprise data to see what they are spending in the aggregate on 
portfolios and capabilities.  The ability to communicate between these two views is an important feature 
for large Program Executive Officers (PEOs), Chief Information Officers (CIOs), Defense Components, 
Principal Staff Assistants, and OSD officials such as CAPE, USD(Comptroller), USD(Policy), 
USD(Intelligence), and the Chairman Joint Chiefs of Staff. 

Another recommendation is efficiency trade-off analyses of portfolios (finding cost avoidance or 
actual savings by looking at what is needed, how capabilities are delivered, or cost factor improvements 
available, prior to assessments of inter-portfolio trades) be considered separately from and before 
broader enterprise considerations are introduced.  In considering cost efficiency at the portfolio or 
enterprise levels, it is recommended the following breakout be applied.  The listing is not intended to offer 
any preference ordering. 

1. Achieving (or improving) affordability by restructuring requirements and expectations 
within elements of an existing portfolio/enterprise which may be interpreted as creating a 
requirements shortfall in an individual program, but, based on the scope of all of the 
constituents of the portfolio/enterprise, represents no or negligible performance shortfall 

2. Reconsideration of Concept of Operations (CONOPS) and nonmaterial approaches to 
compensate for reductions in cost resulting from reductions in scope of certain 
constituent programs 
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3. Identification and improvement of systemic reasons for cost performance inefficiency that 
occur across enough Component programs to represent a significant cost savings in 
aggregate.  This is attractive because it represents cost reduction without sacrifice of 
performance or other desirable attribute.  Examples include the rigor that is applied to 
both: 

a. Independent cost estimation, and ensuing evaluation / negotiation of “standing 
army” contractor program management, system engineering, logistics and test 
team levels of effort 

b. Evaluation / negotiation of sole source prime integrating contractor costs to 
manage platforms (airborne, maritime, ground/mobile) and perform initial and 
continuing installations and integrations   

4. Cost / performance optimization (for example, use of MITRE’s PALMA Tool) for emerging 
capability sets or existing portfolios/enterprises for which significant investment is in the 
future.  

E.1.3 Affordability Analysis and Organizational Layers 

The methods and processes developed in the 2014 MORS “Affordability Analysis:  Developing 
the Process” Workshop are thought to be general purpose, able to be applied across the organizational 
levels and layers of affordability analysis.  This assertion will be tested as detail is added, but the goal is 
to have affordability analysis guidance that is applicable for enterprise, portfolio, mixed portfolio, program, 
platform and system level analyses.  Inputs, procedures, and outputs should be tailorable / scalable to 
meet analysis and decision maker needs. 

A new emphasis on coordinated decisions and data-driven analysis does not come without 
growing pains or issues.  We will not address the cultural issues of bureaucratic power struggles.  
Instead, we will limit our discussion to externalities that challenge an affordability analysis to meet all of 
our criteria.  Externalities are defined here as important factors impinging on the problem for which there 
is asymmetric information or no direct authority or ways to price the impact (benefit or cost) of the factor.     

Value structure.  One example of an externality is that of capabilities crossing portfolios and 
portfolios crossing Component budgets.  Because of what is perceived as a high incidence of 
capability/budget authority complexities, there is asymmetric information regarding the “value structure” of 
the leadership and decision makers who will ultimately make the decision—sometimes referred to as their 
“value model.”  While not completely discernable, affordability analysts are compelled to use interviews or 
past decisions (revealed preference) to derive a basis for valuing what outcomes and capabilities are 
important for the affordability assessment.  The affordability analysis may not therefore be able to fully 
address what is important to the decision makers about the problem being solved and the analysis is sure 
to fall short.   

Urgency.  Similarly, the “context” of the decision is also important, a simple example of this 
context is “peacetime” versus “wartime.”  Decisions that may receive volumes of analysis in peacetime 
may be decided rather quickly in wartime—a good example of this may have been the decision in the late 
1940’s during the nascent Cold War to purchase the B-36 as a counter to Soviet nuclear power instead of 
the Navy’s proposed “Super Carrier”—that decision is not heralded as one steeped in deep analyses of 
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affordability.  Political and environmental considerations similarly impact decisions and may trump 
affordability analyses completely if those analyses to not clearly address the costs and consequences of 
alternatives driven by politics or other environmental factors such as public opinion.   

Omitted variables.  Other “externalities” that may be difficult to realize or capture, and so they 
become omitted variables, are ancillary costs.  For example, in a past analysis of whether to buy more C-
5’s or more C-17’s to address an airlift capacity shortfall, it was found that the analysis failed to consider 
the amount of ramp space available at airfields required to support deployment.  As it happened, a C-17 
requires more ramp space per ton of cargo carried than does a C-5; an affordability analysis that fails to 
account for the cost of ramp modifications may lead to the wrong decision.  Similarly, there may be 
downstream costs of a decision that affordability analysts and decision makers fail to anticipate—so-
called “unintended consequences.”  An example of this might be the decision to curtail the F-22 program; 
one of the downstream consequences of this decision is that the fleet size is so small that training a 
sufficient number of pilots to proficiently employ the system has become chronic problem the Air Force 
does not anticipate resolving until at least the year 2028.   

Interdependencies.  Another externality is that can plague affordability analyses is the fact that 
alternatives may depend on systems or capabilities that are not part of the portfolio.  A classic example of 
this is just looking at the primary functionality, but the maintenance and continuation of that capability may 
be entirely beyond the realm of the decision makers addressing the affordability question. 

Of course, affordability analysts should always attempt to address as many of these externalities 
as possible, but the point is that, inevitably, there are some that will escape even the best affordability 
analysts and decision makers.  A way to deal with such unknown “unknowns” may be to address it by 
folding it into the risk portion of the analysis. 

E.2 Useful Affordability Analyses 
For an affordability analysis to be useful, it must be actionable; it must lead to a well informed 

decision or supports a specific action such as a program start or cancelation or perhaps a new operating 
concept which provides needed capability at reduced cost.  If the analysis is to have decisive power, it 
must meet the criteria standards listed in paragraph F.5 and provide common information, consistent 
across and expected from, affordability analyses.    

Every affordability analysis, at any organizational or scope level, must have the proper scope, 
address requirements, assess the related baseline, relay gaps and duplications, assess courses of action 
for change, and evaluate the relative benefits and costs of the alternatives in question.  It must coordinate 
with portfolios in the “same level” trade space, as well as with those in adjoining levels.  The affordability 
analysis must leverage the institutional data and process artifacts and be conducted in accordance with 
the standard resource management flow of the organization.  It must present results tailored to the 
decision needs of the end-user.   

Every affordability decision must fit within the context of a larger, value-based mission decision 
being made in organization’s value space—at least one level “up” in the recommended layered construct.  
This serves to place the assumptions and conclusions into a larger perspective to verify the degree of 
reason in the results.  When approaching these analyses in a systematic manner, questions must be 
asked that span the end-to-end affordability story, including:  
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• What is required or needed 

• What exists in the baseline and what characterizes capability gaps 

• What choices exist to close the capability gaps, and what alternatives will provide value 

• How to ensure the best value capability investment choices are selected and integrated 
with the related portfolio 

This appendix provides some considerations when conducting affordability analyses: requisite 
characteristics of an affordability analysis (AA); factors to include in an AA; types of targets to set; benefit 
factors to include; core information for decision makers in every AA; visualization ideals; and the inclusion 
of risk and uncertainty.  It concludes with highlights from references and tools. 

E.2.1 Challenges of Evaluating Affordability 

Affordability is difficult to evaluate especially when considering the complexity of opportunity 
costs, because the criteria for assessing mission need and fiscal prudence become more difficult.  The 
primary variables of cost and performance within budget and stakeholder driven constraints are difficult to 
measure in a standard, single way, given the number of variables and context in which they are being 
evaluated in, and nature of the affordability problem (value estimation).xxxvii

xxxviii

  Specifically, it relies on 
knowing opportunity costs of alternative resource uses, and stakeholders’ performance expectations and 
their relative value, none of which can be readily or objectively measured on a normalized value 
scale.    

While in some cases this may be true, it is nonetheless asserted:  (1) Budget positions that 
represent a fiscally-prudent method of planning and execution are normally submitted or confirmed 
annually.  These affordability concepts are currently being incorporated into 5000.2xxxix at the program 
level with an allusion to a “portfolio” for context and budget/affordability scope, but should also be 
considered as a “best practice” and become part of the annual budget submission conversation, for 
example, by capability or specified domain; and (2) As affordability becomes part of the culture and 
reward system, the “knowledge” and data-driven decision-making should improve. 

A recent paper by Dr. Chad J.R. Ohlandt discusses the “Myths of DoD’s Affordability Policy.”xl  In 
this paper, the author gives three descriptions of what affordability might be, and rationale for what 
Affordability is not (Figure E-1).  These are cited below, and the article provides interesting analogies to 
drive these ideas home.  

Statements of what affordability is (or value propositions regarding affordability): 

• “Affordability policy is about establishing the dollar amount the Component is willing to 
spend on the desired capability in the context of all other fiscal demands over the long 
term.”  (p. 1) 

• “Affordability constraints are only goals at the MDD and MS A.  They become hard caps 
at Pre-MS B and beyond.”  (p.7) 
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• “Affordability analysis simply determines how much the Component leadership wants to 
allocate to a particular need given a nominal rather than optimistic future budget 
projection beyond the FYDP over the life cycle of each program.” 

Statements of what affordability is not: 

 

Figure E-1:  Outline of What Affordability is NOT 

E.2.2 Requisite Characteristics of Credible and Useful Affordability Analysis 

Recommendations for basic characteristics of credible and useful affordability analysis include: 

• Defined Methodology for the affordability problem in question 

• Incorporates sufficient subject matter expertise (SMEs) 

• Incorporates input from relevant stakeholders 

• Clear purpose of trade off analysis (clarity on decision to be made) 

• Defined Scope 

• Documented constraints and assumptions, including identification of what is being spent 
today, and a clear focus on the priority of the gap being closed  

• Incorporates risk and sensitivity analysis for changes in key and obvious assumptions 

• Sufficiently Credible/Authoritative data 

• Comprehensive range of alternatives considered (including baseline) 

• Continuity of the trade study analysis itself so if it has to be re-done it can done without 
starting over.  This may require Components to track affordability analyses and budget 
decisions over time. 

E.2.3 Factors to Include in a Useful Affordability Analysis 
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1. An iterative, and often recursive process (Appendix D.10), as with other analytical 
undertakings.   Baselines are not static and data lose currency rapidly, leading decision 
makers to have a false sense of precision when contemplating decisions based on 
extensive data that are no longer current. Capability Requirements change significantly 
over time.  Subsequent passes through analytic steps may yield additional feasible 
solutions.  

2. Rarely will there be a dominant solution, because of the multi-attribute and contextual 
nature of the topic.  This fact that makes presentation and communication of the results 
of affordability analysis problematic.  Presenting a single course of action as the result of 
an affordability analysis will not only likely be seen as “steering” the decision maker, it 
belies the complexity inherent in typical affordability questions.  The goal is to determine 
a range of acceptability with respective to the key parameters and present it in a way that 
also shows the associated risks.  

3. A complete life cycle perspective of capability affordability is needed.  The various 
organizational layers at which affordability analyses take place, and the milestone driven 
acquisition process, along with the “color of money” paradigm, give rise to the issue of 
information relevancy and implicit need for a complete life cycle perspective.  Generally, 
the higher the level of the organization, the less granular the data that is considered.  If 
the currency of the data does not match, or, if the “boiling down” of the data for higher 
levels loses key information, provides inconsistency in analysis, and results in poor 
decisions. 

4. Portfolios consist of a dynamic set of capabilities.   These capabilities (usually 
provided by systems) are governed typically by a DoD Service and/or Warfare domain 
and in the commercial market, a defined market domain.  And that a particular capability 
may appear in multiple portfolios—say, portfolios Air Force air superiority and Naval air 
superiority.   The affordability analysis for one portfolio may determine that the capability 
is not affordable in that portfolio, but the capability may be an absolute requirement in 
another Portfolio.  (This is an extremely important distinction for a Joint Services type of 
program, and if not managed as such often leads to scope creep or even worse, cross 
portfolio requirements not being viewed as valuable.) In that event, the capability should 
become constrained to remain in only one portfolio.  The point is that there are 
externalities to portfolios that can affect the affordability analysis of the portfolios that may 
escape affordability analysts who are not watchful for them.  

5. Risk considerations are an important and essential element (Appendices D.9 & E.5).  
How to deal with risk in affordability analyses will vary according to the problem at hand.  
As has already been observed, there are multiple uncertainties associated with any 
affordability analysis; analysts are well advised to employ good risk and opportunity 
management principles as they evaluate alternatives.  

6. Timing is important.  It must be synchronized with the timing of decisions to be made, 
whether they be driven by mechanisms such as development of the Programming 
Objective Memorandum (POM), a particular Quadrennial Defense Review (QDR), or 
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some legislative mandate.  The best affordability analysis, delivered late, will either not 
impact the decision or may cause the decision to slip.  

7. Proportionality is important: the effort and resources used in the analyses should be 
commensurate with the value of the program or capability being examined.  The 
penchant for affordability analysis should not blind us to the costs associated with doing 
it.  Related to this notion is to ensure a thorough understanding of the decision that the 
affordability analysis is informing—everyone has seen analyses where millions of dollars 
have been spent without a clear understanding of the problem.  

8. Initial affordability analysis tends to be lost when key programmatic decisions are 
made.  It is often observed, that it is common for detailed affordability analyses to be 
performed at the beginning of a program, only to be lost when key programmatic 
decisions are made later in the lifecycle.  Or that only one part of the capability life cycle 
(system acquisition) is used to determine capability affordability. Affordability analysis 
must be holistic, iterative, and recursive. We need to perform, document and preserve 
affordability Analysis so that the history of decisions can play a role in subsequent 
decisions.  

9. Trade Space boundaries must be known.  Boundaries too narrow or too broad will 
render the analysis to be of limited usefulness to decision makers. Important details 
affecting an affordability decision can be lost as data are made less granular, which tends 
to happen as the level of the decision rises.  Care must be taken to preserve important 
relationships in the data as it is abbreviated for higher level consideration—a task much 
easier said than done.  A very much related idea is that the very depth of analysis at 
various organizational levels differs, with the general rule being that the higher the 
organizational level, the less depth and breadth there is to the analysis.   

E.3 Benefits, Sufficiency & Quality 

E.3.1 Benefit Factors to Include 

E.3.1.1 Innovation 

"Innovation" in a traditional may be affordable or not.  It may be something to incentivize, e.g., 
driven by affordability considerations.  While it is intuitive to believe that investment in productivity and 
innovation may run counter to affordability, it is true that many innovations are products of affordability 
constraints.  As mentioned in the discussion about Requirements Rationalization in Section 1.3, the 
polarity of wanting improved performance /capability, but beyond that needed to meet stakeholder real 
needs, must be considered.  Innovation can also be part of “a good buy,” especially if it positions an 
organization or capability for technical and cost advantages in addition to being affordable.  Affordability 
analyses cannot just be about budgets and cost but about ensuring best value elements are included in 
the budget plan.   

One referencexli suggests that not only should affordability not sacrifice innovation, it should 
mandate it!  The author provides a quotation by SECDEF Gates:  
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“Finally, I concluded we needed to shift away from the 99 percent exquisite, Service-centric 
platforms that are so costly and so complex that they take forever to build and only then are 
deployed in very limited quantities. With the pace of technological and geopolitical change 
and the range of possible contingencies, we must look more to the 80 percent multi-service 
solutions that can be produced on time, on budget and in significant numbers.”xlii 

The author interprets this to mean “This challenge does not mean delivering 80% of the 
requested capabilities, but rather to deliver 100% of the capabilities at 80% of the cost of an exquisite 
solution,”xliii  from which he derives that innovation challenges become requisite, not a superfluous cost.  
Other interpretations of this quote are that “we should strive to achieve solutions that (1) we could get to 
the field in a reasonable amount of time and (2) were good enough to get the job done once they got 
there.”xliv  In this framework, affordability constraints are leveraged to drive changes to better focus and 
deliver on actual user needs.   

E.3.1.2 Government Performance and Results Modernization Act  

Government Performance and Results Act Modernization Act (GPRAMA—[16 Dec 13]) requests 
the following from DoD related to affordability and affordability analysis: 

• “Provide information on the analytical underpinnings of DoD reasoning with regard to risk-
balancing and other trade-offs involved in aligning available departmental resources with 
national strategy. 

• Explain how DoD has considered the element of budget uncertainty. 

• Provide information on decision-making about trade-offs between programs and 
initiatives, in the context of budget constraints. 

• Explain more about how “lessons-learned” analysis has been incorporated into strategic 
planning, particularly with long-standing problem areas such as financial management 
and cost-containment, and how it will be used in the future.” 

E.3.1.3 Efficiency of the Analysis 

The cost of doing an analysis should not out-weigh the benefit to be received.  DoD implicitly 
executes affordability analysis as part of the normal PPBEs POM development—budgeters get as many 
perceived requirements paid for as possible within an overall budget constraint.  Improvements to this 
analysis, and the tradeoffs that would be made, would increase the value of the process and portfolio.  
The value received in making the process explicit needs to out-weigh the cost of the conducting the 
analysis.  

For example – The US Army through its Value Added Analysis process would on an annual basis 
use 4 FTEs and “hundreds” of additional SME hours for 9 months to create an optimized POM for it top 
190 systems allocating $12B.  This is an example of a good cost to value.  However, if that level of effort 
was used for the FCS alone, it may not be justified.  It is important to keep a good balance between the 
scope and cost of the analysis. 

E.3.2 Sufficiency Criteria to Support a Good Affordability Analysis 
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As a summary of our detailed discussions thus far, we finally get back to the simplicity of the back 
of the napkin: what are the basic facts that we must know to believe our conclusion?  To do this, and 
support the GPRAMA, five high-level sufficiency criteria support a good affordability analysis.  They are: 

1. Grounded in a value proposition 

2. Addresses the entire life cycle 

3. Includes portfolio assessment 

4. Is time specific 

5. Contains data-driven analysis 

E.3.2.1 Grounded in a Value Proposition 

A value proposition clearly and concisely describes the unique worth of a product or service.  An 
affordability analysis must define what value is being brought to the customer.  The value proposition is 
based on the problem or need being addressed.  Therefore, it is essential the problem is well defined and 
understood.  This may be accomplished by conducting a Capabilities Based Assessment (CBA) which 
identifies and supports capability shortfalls, gaps, risks, and redundancies.    

E.3.2.2 Addresses the Entire Life Cycle 

An affordability analysis that does not include the entire life cycle will only provide a partial picture 
and may lead to incorrect assessments of cost and value (i.e. affordability).  The cost of each component 
of the system life cycle must be accounted for and included in the affordability analysis.  It is also 
important that the accuracy of these cost estimates are stated and understood.  Rough Order of 
Magnitude (ROM) costs are subject to greater variability and risk which impact and influence decision 
reliability. 

E.3.2.3 Includes Portfolio Assessment 

A portfolio is a collection of investments and assets held by an organization providing a set of 
capabilities enabling organizational missions, objectives and goals to be realized.  Successful, affordable 
portfolio management will identify the best mix of investments, assets, and personnel (force structure) to 
meet mission needs as outlined in the National Security Strategy for the country.  Portfolios provide scope 
and structure to the affordability analysis.  It is important to define the capability portfolios used in the 
affordability analysis at the correct level consistent with the scope of the problem or gap being addressed.  
Organizational fiscal goals must be clear and enforceable.  

E.3.2.4 Is Time Specific 

The timeframe of the affordability analysis must be defined and align with the problems / gaps 
being addressed.  Timelines for development, acquisition and implementation of capability needs must be 
realistic and allow for potential delays or postponements due to outside factors.  Understanding the time 
boundaries of the affordability analysis serves to control scope and evaluate feasibility of options.  It also 
enforces delivery of capabilities on time and not late to need.  
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E.3.2.5 Contains Data-Driven Analysis 

The affordability analysis must be supported by data that is traceable and defendable.  Data-
driven analysis boosts reliability and confidence in the assessment.  Good data will validate options and 
provide consistent means of comparison across portfolios.  Sensitivity and “what if” analyses should be 
conducted to explore solution stability and robustness. 

E.3.3 Core Set of Quality Information for Decision Makers 

If these sufficiency criteria are satisfied, the analysis will be able to provide a core set of quality 
information to decision makers: 

• Prioritization: The scope and importance of the capability to a 
relevant value space 

• Trade demands: The relative need for the capability and 
supporting commodities to provide it—an assessment of 
capability gap severity and criticality  

• Dollars per capability: The balance in the portfolio must be 
graphed: dollars relative to other capabilities in the baseline, 
where investments lie in life cycle, as well as other 
discriminating characteristics 

• Why is it worth the cost: An evaluation of net 
performance/risk/cost bang for the buck; how “buyable” and 
“best value” is the COA or option 

• Behavioral change required to make COA successful: issues 
about choices, sunk costs, industrial considerations, or cultural 
risk factors that may not be quantified; yet, they may preclude 
success of the initiative; a description of this challenge must be 
included.  

E.4 Visualization 
Potential visualization ideas should assist decision makers understand affordability analyses from 

a core set of information described in section 3.8.  Overall, assessment frameworks and decision tools 
should be able to support the affordability analysis activities (section 2) and provide this visualization.  
Some considerations to consider when deliberating visualization ideas are: 

• How do we visualize the scope and importance of capabilities in relevant value space to 
derive priorities?  The number and priority of requirements, needs, or other measures of 
mission performance shortfalls—perhaps by portfolio area—is a sound starting place. 

• How do we visualize how severe are our capability gaps, or how severe is the scarcity of 
resources to support filling it?  Shortfalls in capability performance (quality) or capacity 

How much do we 
prefer this capability? 

How much do we 
need it? 

How much do we 
spend on related 
capabilities? 

What are show-
stoppers we must 
attend to for success?  

Is it a good deal we 
cannot pass up and 
why? 
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(quantity) and their causal relationships to mission performance shortfalls are needed to 
make the case for prioritization of gaps. 

• How much to we spend on related capabilities—the balance in the portfolio within and 
across capabilities, in terms of amount of money and how much is leading edge—is 
probably the easiest to chart and the most telling for leaders.  It is pretty easy for them to 
“look inside” and ask, “does this reveal my preference?” 

• There are many ways to visualize alternative “returns” and whether capability courses of 
action are worth the cost, but it is critical to note that generally we want to be able to 
compare them to one another.  Due to this, placing all selections on a normalized scale is 
the “trick” to having confidence in your visualization—whether you use a pareto curve or 
another value-to-cost display.  For example, the Prosight tool has a display mechanism 
that can show 4-5 characteristics in one picture, using two axes, and circles with color 
and size.  Other tools created by Sandia, RAND, MITRE, and other non-commercial 
entities (that the government has access to) also use very similar concepts. 

• Show-stoppers are probably the hardest to show but are the most effective at preventing 
affordable choices.  DoD processes are great at saying NO CHANGE.  A risk profile 
display that is data-based, or interviews/data collections on negative behaviors from 
previous decisions would be evidence of poor decisions forced on the process (how 
many times have we agreed to collapse networks?).  Companies specializing in 
organization change would be a source for how to parameterize this set of ideas. 

As we consider specific visualization ideas, there are two initial discussions: 

1. The “chicken and the egg” problem with data and visualization 

a. Data is needed for visualization 

b. Determining what to visualize needs data 

2. The dual problem on the difference between optimization and affordability 

a. Optimization is unlimited subject to constraints 

b. Affordability optimizes budget constraints to meet prioritized capabilities 

Our biggest challenge is “taxonomizing” the data to be reliable between levels.  The framework 
must outlines critical data, along with definitions and relationships.  The chart type will become more 
apparent, once it is determined what is critical to visualize.  Then the hard parts are: 

• Getting the “right” data, or 

• Integrating the “right” data across different organizations, or 

• The continual discovery process of improved/potential visualizations, and the requisite 
burden of new data collection that must entail.  

Best practice organizations invest wisely in visualization tools.  As the choice information gets 
more detailed, so will the visualization. 
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• Dashboards would allow to track through the hierarchy to determine the scope and 
relation of the affordability area in question to a related portfolio of resources: 

o How resources are allocated and relate to the overall objective 

o Where the capability gaps are 

o And possibly the severity of the gaps if performance is included 

• A visual showing a hierarchy where KPIs support specific capabilities  linked to specific 
strategic goals would quickly aid in understanding the nature and severity of gaps 
associated with the affordability question, and therefore its importance 

• To quickly monitor the state of an initiative, a dashboard type display (i.e., speedometers, 
assortment of standard red/yellow/green displays) are intuitive and reusable once data 
practices have been established. 

Together, these visuals allow comparison of multiple approaches with potentially different costs, 
and can support reasonable approximations of dollars needed per capability assessment, and the 
affordability therein. 

“Seeing” affordability assessments at any level is good.  It is believed that data and visualization 
can provide insight.  Some specific ideas for visualizing information for decisions makers include: 

• Stacked Line Chart – A prime example of where this could be used is in the evaluation 
of cost.  At each point in time there is an overall cost of a project that can be broken down 
into a number of different categories.  The Stacked Line Chart allows you to see the 
magnitude of the overall cost along with the distribution of that cost to each of the specific 
buckets.  This graph would likely be enhanced by incorporating Cost Thresholds (at 
specific time points) to see if spending is within bounds at the current point.  By 
combining forecasts with these thresholds you can also access if an effort is on track to 
meet overall cost constraints.  Cost is just one metric that can be displayed this way.  I 
think there are a number of other performance metrics that are collected across time that 
could be displayed similarly.  (See Figure E-2 for an example.) 

• Pie Chart/Tree Diagram – If time is not being considered these diagrams can show the 
distribution of cost into different buckets (by capability would be interesting but likely 
difficult).  (See Figure E-2 for an example.) 

• Historical Data – Any historical data that can be used to support decision makers is key. 
This data can be displayed in any way that makes sense and I think what is more key is 
providing access to these displays. 

• Value Curves – I would be interested to have curves that outline how the value of a 
particular piece of equipment might change as: the time to field the solution changes, the 
percentage of desired capability changes….  This would be a diagram with “Value” on the 
Y-Axis and for example “Time Received” on the x-axis.  In an extreme example the value 
of a particular piece of equipment might be completely gone if it takes a year longer to 
field than expected.  These types of curves would allow both for the initial assessment of 
different solutions as well as provide the ability to track a solutions value (or lack thereof) 
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as the actual timeline and capabilities become clear.  These types of analysis can 
support exit decisions.  (A line chart as in Figure E-2 could be used.) 

• Prioritization/Comparison of COAs – As outlined there are a lot of different factors that 
factor into the value of a particular investment.  The priority of these factors often 
changes from one initiative to the next.  Sometimes these priorities are data driven and 
other times they are specified by a specific decision maker.  Either way it is important to 
be able to compare alternative COAs given different prioritization schemes.  It can be as 
simple as taking in a prioritization scheme and outputting a sorted list or … (still thinking 
about alternatives). 

 

Figure E-2:  Visualization Examples 

E.5 More on Risk & Uncertainty 
Uncertainty.  Affordability is not always a “yes or no” question, it may be on a continuum!  Every 

affordability analysis will have to deal with uncertainty in outcomes, uncertainty in available resources, 
and uncertainty in how threats and requirements will change over time.  In fact, the analysis itself may be 
a response to changes in such factors.  Analysts will need the best, timely, and available information 
about the potential cost, timing, and operational usefulness of all investments in the scope of the 
affordability analysis.  This could include characterizations of the costs and capabilities of future efforts 
represented in the current POM plan that are still only notional. 

Uncertainty also increases as you look farther into the future and with increased complexity of 
modern systems / integration with other systems.  It is easier to be confident of the near-term 
consequences of immediate investment than to be confident of the long-term consequences, or of the 
consequences of future investment.  For this reason, uncertainty drivers must be included in the 
Affordability conversation, and for expectation management, notions of confidence need to be placed on 
the affordability figures that are decisive.   

Risk.  Affordable options will require general courses of action to be explored quickly.  These will 
have implications for competing mixes of investment options, and it can be vital to recognize the overall 
risk impact on the related portfolio—this can be complex if kept simple, and complicated if not simplified.  
Risks of change introduced by the affordability concept can either exaggerate or mitigate each other.   
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Finally, it is possible to invest directly in risk-mitigation or reduced uncertainty, rather than in, or 
alongside, specific system development.  Investing in the understanding of more affordable approaches 
can have large payoffs:  increased funding for science and technology, technology maturation, advanced 
technology demonstration, trade studies, deep-dive cost estimates, etc. can all reduce the uncertainty in 
both present and future affordability analyses.  

E.5.1 Considerations about Risk & Uncertainty in an Affordability Analysis 

In short, treatment of risk and uncertainty is essential to a credible affordability analysis.  The 
ideas below help describe factors that should be considered to “cover” these key considerations. 

• There are multiple dimensions of uncertainty 

o Range/distribution of possible costs 

o Range/distribution of possible schedules 

o Range/distribution of performance achieved 

• Some of these are more quantifiable than others 

• They are also time phased 

o Trade between filling gaps today vs. in the future 

• At the portfolio level, risk and uncertainty are complex functions of the individual element 
risks and uncertainties 

o Risks can compound (e.g., program A depends on program B) 

o Risks can mitigate (e.g., two similar programs as hedge) 

o Can invest explicitly in risk reduction or higher certainty 

An affordability analysis should include an assessment as to whether the notion being studied is 
robust (likely to achieve its basic capability goals even in the face of unexpected events, resource 
shortfalls, cost growth in individual programs, etc.).  The opposite of robust is fragile.  One thing that can 
make an investment mix fragile is if the investments are highly-interdependent.  An affordability analysis 
may wish to rate their proposal on a scale of robust to fragile to qualify the confidence in the assessment.  
In financial world, robustness is achieved through diversification.  In the acquisition world, robustness 
comes from investment in risk mitigation, investment in fallback strategies, and setting aside contingency 
funding.  Fragility is driven by dependencies among programs, correlations between programs (e.g. 
reliance on common technology or suppliers), a disproportionately high proportion of high-risk 
investments, underfunding relative to best available cost estimates, and having single points of failure for 
filling specific capability gaps. 

A good affordability analysis will make the relative robustness / fragility of the available 
investment mix options clear to the decision maker.  It will characterize the range and relative likelihood of 
outcomes (delivered capability and timelines) for each, and identify which capabilities are at greatest risk.  
It will also make it clear what additional capabilities would be gained or lost at the margin if more funding 
were available (or costs were to grow or fall relative to current estimates). 



 
 

 E-2 

UNCLASSIFIED 

UNCLASSIFIED 

 

 





 
 

 F-1 UNCLASSIFIED 

Appendix F – Affordability Analysis References 

The final appendix contains the references:  acronyms, glossary, MORS AA CoP Members, 
attendees at the 2014 MORS Affordability Analysis Workshop attendees, references, and endnotes. 

F.1 Acronyms 

A 
A – Affordability (“Big A”) 

a – Affordability (“little a”) 

AA – Affordability Analysis 

AO – Operational Availability 

ACAT – Automated Customer Account Transfer, Acquisition Category 

AEF – Affordability Engineering Framework 

AFMC – Air Force Material Command 

AOI – Area of Interest 

ARD – Affordability Research Document  

ATL / AT&L – Acquisition, Technology & Logistics 

Ave - Average 

B 
B – Billion  

BBP – Better Buying Power 

BRAC – Base Realignment And Closure 

C 
C – Comptroller  

CAIV – Cost as an Independent Variable 

CBA – Capability Based Assessments 

CAPE – Cost Analysis and Program Evaluation 

CI – Cost Improvement 

CIA – Central Intelligence Agency 
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CIO – Chief Information Officer 

CMMTTR – Average Cost of Mean Time To Repair / Resolve 

CoA / COA – Course of Action 

COCOMs – Combatant Commands 

CONOPS – Concept of Operations 

COOP – Continuity of Operations 

COTS – Commercial-Off-The-Shelf  

CoP / COP – Community of Practice 

CPM – Capability Portfolio Manager 

C / S / A – COCOM / Service / Agency 

CSCI – Computer Software Configuration Item  

D 
DAS – Defense Acquisition System 

DAU – Defense Acquisition University 

DR – Doctor  

DoD / DOD – Department of Defense 

DoDD / DODD – Department of Defense Directive 

DoDI / DODI – Department of Defense Instruction 

DOTMLPF – Doctrine, Organization, Training, Material, Leadership, Personnel, Facilities  

DPG – Defense Planning Guidance 

E 
ECP – Engineering Change Proposal 

e.g. – For example 

EMD – Engineering & Manufacturing Development 

F 
FBI – Federal Bureau of Investigation  

FCS – Future Combat System 

FFRDC – Federally Funded Research & Development Center 
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FNA – Functional Needs Analysis 

FOC – Final Operational Capability 

FS – MORS Fellow of the Society 

FYDP – Future Years Defense Plan 

G 
GAO – Government Accounting Office 

GPRA – Government Performance & Results Act 

H 
HQ – Headquarters  

HQMC – Headquarters Marine Corps 

I 
IC – Intelligence Command 

ICD – Initial Capabilities Document 

ICEAA – International Cost Estimating and Analysis Association 

ID – Identify  

IDA – Institute for Defense Analysis 

i.e. – That is 

IMP – Integrated Master Plan 

IMS – Integrated Master Schedule  

INCOSE – International Council of Systems Engineering 

IPL – Integrated Priority List 

IT – Information Technology 

J 
J8 – Joint Staff / Deputy Director of Requirements 

JCIDS – Joint Capabilities Integration & Development System 

JROC – Joint Requirements Oversight Council 

JS – Joint Staff 

JSD – Joint Staff Designator 
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K 
KM – Knowledge Management 

KMDS – Knowledge Management Decision Support / Knowledge Management Development Systems 

KPP – Key Performance Parameter 

KSA – Knowledge, Skills & Abilities 

L 
L&MR – Logistics & Material Readiness 

LCC – Life Cycle Costs 

LLC – Limited Liability Company 

LSS – Lean Six Sigma 

M 
M&S – Modeling & Simulation 

MAJCOM – Major Command 

MC – Marine Corps 

MDA – Milestone Decision Authority 

MDAP – Major Defense Acquisition Program 

MDD – Material Development Decision 

MILP – Mixed Integer Linear Program 

MOEs – Measures of Effectiveness  

MOMs – Measures of Merit 

MOPs – Measures of Performance  

MORS – Military Operations Research Society 

MOSA – Modular Open Systems Approach 

MTBCF – Mean Time Between Critical Failure 

MTBF – Mean Time Between Failure  

MTTR – Mean Time To Repair “Product” / Mean Time To Resolve “Service” 

N 
NATO – North Atlantic Treaty Organization 
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NCA – National Command Authority 

NDIA – National Defense Industrial Association 

NMS – National Military Strategy 

NSS – National Security Strategy 

O 
O&S – Operations & Support 

OMB – Office of Management & Budget 

OPLANS – Operational Plans 

OSD – Office of the Secretary of Defense 

OUSD – Office of the Under Secretary of Defense 

P 
P&R – Programs & Requirements  

PA&E – Program Analysis & Evaluation 

PARCA – Performance Assessment Root Cause Analysis 

PEO – Program Executive Office 

PM – Program Management  

POM – Programming Objective Memorandum 

POR – Program of Record 

PPBE – Planning, Programming, Budgeting and Execution 

PSA – Principal Staff Assistant 

Q 
QDR – Quadrennial Defense Review 

R 
R&D – Research & Development 

RCA – Root Cause Analysis 

RDT&E – Research, Development, Test & Evaluation 

ROM – Rough Order of Magnitude  

RQMTS – Requirements  



 
 

 F-6 

UNCLASSIFIED 

UNCLASSIFIED 

S 
SCMR – Strategic Choices Management Review 

SE – Systems Engineering 

SECDEF – Secretary of Defense 

SEPM – Systems Engineering and Program Management 

SIPOC – Supplier, Input, Process, Output & Customer (Lean Six Sigma) 

SLA – Service Life Agreement  

SMART – Specific, Measureable, Achievable, Relevant, Time-bound 

SME – Subject Matter Expert 

SWOT – Strengths, Weaknesses, Opportunities and Threats 

SYSCOM – Systems Command 

T 
TOA – Total Obligation Authority 

TOC – Total Ownership Costs 

TOR – Terms of Reference  

TRADOC – Training & Doctrine Command 

TTP – Training, Tactics and Procedures  

U 
USA – United States Army 

USAF – United States Air Force  

USD – Undersecretary of Defense 

USD(C) – Undersecretary of Defense, Comptroller 

V 
VA – Veteran’s Administration 

VSM – Value Stream Map (Lean Six Sigma) 

F.2 Glossary 
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“Affordability is an abstract term that most people think they understand but have difficulty 
defining or explaining.”xlv  The MORS Affordability COP responded to the lack of understanding of 
affordability in the September 2011 “Risk, Trade Space & Analytics in Acquisition” conference, and the 
varied explanations of Affordability in the in of 2012 MORS “Affordability Analysis: How Do We Do It?”xlvi 
Workshop with modified definitions of Affordability, Affordability Analysis, and Affordability outcomes.  
Such definitions help to scope the extent and purpose of an affordability analysis, key activities expected 
within the analysis, and the outcomes expected from an affordability analysis effort. 

Here are definitions for all the affordability and affordability analysis related terms used in the “Big 
A” Affordability Analysis Activities document. 

1. Affordability 

Pre-Workshop:  A cost-effective capability that balances system performance, cost and schedule 
constraints over the system life while satisfying mission needs in concert with strategic investment and 
organizational needs.  Affordability can be defined as  the degree to which the life-cycle cost of an 
acquisition program is in consonance with the long-range modernization, force structure, and manpower 
plans of the individual DoD Components (military departments and defense agencies), as well as for the 
Department as a whole. 

AA Workshop Update: 

• Affordability in the “small” means being frugal—being cost efficient in executing a 
program, from beginning to end and not being extravagant in choosing capabilities and 
solutions to challenges; getting the most bang for the buck (“little a”). 

• Affordability in the “large” means, assessing whether this capability – considering what it 
is going to cost (or is costing us) – provides sufficient value in the context of all of the 
other things we need (“Big A”) 

AA CoP Update: 

• The degree to which the life-cycle cost of the resources being allocated on a capability in 
relation to other alternative uses of those resources reflects (i) the importance, urgency, 
and satisfaction of mission, strategic investment, and organizational needs, and (ii) a 
prudent balance of performance, cost, and schedule constraints consistent with the time 
phased availability (technical, market, and fiscal) of budgeted resources. 

• When discussing affordability across government and industry, there are two schools of 
thought.  The first is when the budget is already approved – affordability is simply 
whether the sum total of the costs fit in the planning budget.  The second is when you 
stay in the approved budget and you are not accomplishing desired missions and aiding 
the outcome with a prudent management process – what do you do then?  What about 
the opportunity costs?  Balance needs to be ensured – total costs fitting in the planning 
budget and accomplishing missions considering the opportunity costs of what is in the 
cost-constrained environment.   

Two interpretations of affordability: 
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• Affordability in the “small” means being frugal—being cost efficient in executing a 
program, from beginning to end and not being extravagant in choosing capabilities and 
solutions to challenges; getting the most bang for the buck (“little a”). 

• Affordability in the “large” means, assessing whether this capability – considering what it 
is going to cost (or is costing us) – provides sufficient value in the context of all of the 
other things we need (“Big A”) 

2. Affordability Analysis 

Pre-Workshop:  A detailed examination that includes the determination that the Life-Cycle Cost of 
an Acquisition Program is in consonance with the long-range investment and force structure plans of the 
Department of Defense or individual DoD Components. 

AA Workshop Update:  Affordability analysis is strategic in nature; it looks at trade demands, 
dollars per capability, return on investment; and requires a behavioral change in culture:   

• The analysis of a portfolio to identify best mix of capabilities to achieve the mission at 
least cost 

• The analysis of a system to minimize the cost of achieving the desired capability over the 
full life cycle 

AA CoP Update:   

• Affordability Analysis:  A process and assessment that supports resource allocation 
decision-making, and identifies and quantifies stakeholders’ performance expectations, 
assigns value to those expectations, and measures the life-cycle cost of a set of 
alternatives in relation to the opportunity costs of alternative resourcing actions or plans. 

• Affordability Analysis Outcomes:   

o Practically, affordability analyses must substantiate resource plans within mission 
scope, budget scope, and take advantage of “good buys” while recognizing 
offsets available.  

o Culturally, rewarding the practice and use of affordability analyses should change 
the conversations of decisions makers, enabling them to deliver portfolio 
outcomes that are more effective and efficient, staying within and informing 
budget boundaries.  

3. Capability Gap (From the JCIDS Manual) 

The recently updated JCIDS Manual has more information on Capability Gaps and clarifying 
definitions that are included here: 

Capability Gap – The inability to meet or exceed a capability requirement, resulting in an 
associated operational risk until closed or mitigated. The gap may be the result of no fielded capability, 
lack of proficiency or sufficiency in a fielded capability solution, or the need to replace a fielded capability 
solution to prevent a future gap.  
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Capability Requirement – A capability required to meet an organization’s roles, functions, and 
missions in current or future operations. To the greatest extent possible, capability requirements are 
described in relation to tasks, standards, and conditions in accordance with the Universal Joint Task List 
(UJTL) or equivalent DoD Component Task List. If a capability requirement is not satisfied by a capability 
solution, then there is also an associated capability gap. A requirement is considered to be ‘draft’ or 
‘proposed’ until validated by the appropriate authority. 

• Capability Requirement Identification – Prior to entering the JCIDS process for validation of a new 
or updated capability requirement, the Services, CCMDs, and other DoD Components conduct 
Capabilities-Based Assessments (CBAs) or other studies to assess capability requirements and 
associated capability gaps and risks.  Results of CBAs and other studies, as well as assessments 
of operational utility, and other documents intended to justify the generation of capability 
requirement documents 

• Capability Requirement Document Generation - Identification of capability requirements with 
significant capability gaps typically leads to an ICD that can then drive development of capability 
solutions that are materiel, non-materiel, or a combination of both. 

4. Capital Budgeting Problem 

A decision problem in which a set of capital projects must be selected from a larger set in such a 
way that their costs stay within budget limits over time, possibly while  meeting a variety of other 
constraints and requirements.  In defense application, the capital projects are usually weapons and 
operational systems, and constraints may include such things as fleet size acquired, force structure 
requirements, system / weapon pairings, production and fielding rates, and, from an operational 
perspective, risk level associated with the selected projects.  With constraints in place, the system 
selections are frequently binary, and annual production rates are selected to meet annual budget 
constraints. Optimization is sometimes applied to solve these problems.  One such analysis performed by 
the Army is known as Value Added Analysis.  (Sometimes referred to as "portfolio analysis.") 

5. Cost Analysis 

Pre-Workshop:  The act of developing, analyzing, and documenting cost estimates through 
various analytical approaches and techniques.  It is the process of analyzing and estimating incremental 
and total resources required to support past, present and potential future costs of relevant equipment, 
programs, processes etc. 

AA Workshop Update:  cost analysis is a dollar breakdown of the implementation effort, tactical in 
nature, and tool oriented. 

6. Cost-Benefit Analysis (CBA) 

Process of quantifying costs and benefits of a decision, program, or project (over a certain 
period), and those of its alternatives (within the same period), in order to have a single scale of 
comparison for unbiased evaluation.  Considers all benefits to include non-financial or non-quantifiable 
benefits of a specific course of action (COA).  This feature is important because although the financial 
data may favor one COA over another, there may be situations where the non-financial data/information 
is considered more important to the analyst or senior decision maker. 

7. Cost-Effectiveness Analysis 
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A method for examining alternative means of accomplishing a desired objective or mission for the 
purpose of selecting the alternative which will provide the greatest Effectiveness for the Cost.  The cost 
and effectiveness of each option is assessed and a judgment made about the best option. 

8. Effective (At the program level) 

Meet or exceed the operational need within budget and schedule. 

9. Efficient (At the program level) 

Acquire the user need in the most economical use of resources (e.g., funding, schedule, staffing). 
Provide greater military effectiveness for the same budget. 

10. Life Cycle 

The total phases through which an item passes from the time it is initially developed until the time 
it is either consumed in use or disposed of as being excess to all known materiel requirements.  Source: 
JP 4-02 

11. Life Cycle Costs (LCC) 

The total Cost to the Government of the Acquisition and Ownership of a system over its complete 
Life Cycle (from project initiation through termination).  LCC includes the cost of development, acquisition, 
support, and, where applicable, disposal.   

MITRE:  LCC should be limited to estimating scope and duration of the appropriations needed by 
a specific acquisition program.   

 

12. Program Office Estimate (POE) 

Provide a detailed estimate of system acquisition and ownership costs normally required for high-
level decisions.  The estimate is performed early in the program and serves as the base point for all 
subsequent tracking and auditing purposes. 

13. Risk 

Risk is a measure of future uncertainties in achieving program performance goals and objectives 
within defined cost, schedule and performance constraints. Risk assessment consists of an objective 
evaluation of risk in which assumptions and uncertainties are clearly considered and presented. 

14. Should Cost 

An estimate of contract price that reflects reasonably achievable contractor economy and 
efficiency.  It is accomplished by a government team of procurement, contract administration, audit and 
engineering representatives performing an in-depth cost analysis at the contractor's and sub-contractor's 
plants.  Its purpose is to develop a realistic price objective for negotiation purposes. 

15. Technical Baseline (TB) 

Provide a holistic definition of the system and acquisition program accounting for all aspects that 
relate to cost and schedule.  The TB refers, in part, to the characterization of the physical and functional 
representation of intended system capabilities.  The core of a TB is primarily the description and 
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decomposition of hardware, software, and integration, including non-recurring and recurring elements that 
make up the system.  However, much more is needed in a TB to support life cycle cost analysis in 
affordability engineering.  Technical context (such as system dependencies, legacy capability migration 
and reuse, technologies, operating environment, and performance) needs to be understood.  A 
description of the development activities, processes, resources, assets, and facilities required to engineer 
the system, manage the acquisition, perform test and evaluation, and ultimately deploy and sustain the 
system are also important components of the TB.  Information assurance and other critical engineering 
constraints need to be translated into development activities that will be performed and contribute to the 
system cost.  Similarly, the TB must fully describe production and operations and must support phases of 
the system.  

16. Technical Debt 

Technical debt is a concept that reflects the extra development work that arises when code that is 
easy to implement in the short run is used instead of applying the best overall solution.  Technical debt is 
commonly associated with extreme programming, especially in the context of refactoring.  That is, it 
implies that restructuring existing code (refactoring) is required as part of the development process.  
Under this line of thinking refactoring is not only a result of poorly written code, but is also done based on 
an evolving understanding of a problem and the best way to solve that problem.  Technical debt may also 
be known as design debt. 

17. Total Ownership Costs 

The sum of all resources necessary to organize, equip, sustain and operate military forces, 
including Cost to research, develop, acquire, own, operate, and dispose of systems, cost of other 
equipment and real property, cost to recruit, retain, separate and otherwise support personnel, and all 
other costs of business operations. 

MITRE:  TOC should take into account costs directly related to the success of the acquisition 
program incurred by other programs / organizations involved in productization, deployment / I&I, 
sustainment, and infrastructure.  TOC also changes as a result of cost/capability/schedule trades and 
contractor performance. 

18. Tradeoff Analysis 

Evaluate and select among system technical functions, acquisition strategy, and/or funding 
alternatives to achieve the desired capabilities, performance, and mission effectiveness within cost and 
schedule objectives. 

19. Value Proposition 

A value proposition is a promise of value to be delivered and acknowledged and a belief from the 
customer that value will be appealed and experienced.  A value proposition can apply to an entire 
organization, or parts thereof, or customer accounts, or products or services. 

Creating a value proposition is a part of business strategy. Kaplan and Norton say "Strategy is 
based on a differentiated customer value proposition. Satisfying customers is the source of sustainable 
value creation."xlvii 
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Developing a value proposition is based on a review and analysis of the benefits, costs and value 
that an organization can deliver to its customers, prospective customers, and other constituent groups 
within and outside the organization.  It is also a positioning of value, where Value = Benefits - Cost or 
Value = Benefits / Costs (cost includes economic risk).xlviii 

F.3 Organizational Contributions 
Representatives from the following organizations reviewed and provided comments. 

Industry Marketing Partners 

• INCOSE:  The International Council on Systems Engineering 

• NDIA SE Division:  The National Defense Industrial Association Systems Engineering 
Division 

• ICEAA:  The International Cost Estimating and Analysis Association 

Government, Industry, and Academia Organizations – 

• AGI 

• Boeing 

• Defense Acquisition University 

• Harris Corporation  

• Lockheed Martin 

• MITRE 

• Naval Postgraduate School 

• Northrop Grumman 

• Price Systems LLC 

• SAS 

• Technomics 

• USAF AFMC HQ AFMC / A5CE 

• USA TRADOC Analysis Center 

• USMC HQMC P&R PA&E 
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F.4 MORS Affordability Analysis Community of Practice Members 

 

POSITION NAME COMPANY
CoP Chair - Kirk Michealson (FS) Consultant, Tackle Solutions, LLC

Co-Chair Dr. Lisa Oakley-Bogdewic MITRE
Co-Chair Bob Koury Price Systems

MORS Admin Susan Reardon MORS CEO
Shelbie Jenkins Director of Meetings

Liz Marriott Director of Membership
President Rafael Matos WBB, Inc.

President-Elect Tom Denesia Northcom
VP(MSS) Harrison Schramm N81

CoP Comm Chair Mike Ottenberg OSD (CAPE)
LEADERSHIP TEAM

Col Harry Conley (Ret) HQ AFMC
Frank Decker TRADOC Analysis Center
Hal Swyers HQMC P&R PA&E

CORE TEAM
Core Team - Dr. Lisa Oakley-Bogdewic MITRE

Steve Notarnicola MORS Board
Bob Koury Price Systems
Rick Null Lockheed Martin

Aaron Burciaga Accenture / HQMC C4
Alan Brown Boeing
Bill Boudo Analytical Graphics, Inc. (AGI)

Bruce Riggins Boeing, MORSS Cost Analysis WG
Chris Herstrom TRAC-WSMR Cost Analysis

Chuck Weber, PhD DAU, Cost Estimating
David Schumann SAS

Diane Baker HQ AFMC
Dr. Cy Staniec (FS) Consultant

Ed Jakubiak Northrop Grumman
Frank Dello Russo MITRE
Fred Woodaman

Jeff Groves Maj USMC
Joe Davis Consultant

Joe Duquette MITRE
John Deem LM, ICEEA Chapter

Michael Eberle HQ AFMC
Randi Vannyhuis HQ USMC
Sandy Draham NavAir - 48110

Sean Deller Textron Systems
Taki Turner Boeing

Walt Cooper Technomics
EXTENDED TEAM

Bill Kroshl JHU/APL
Bob Epps Lockheed Martin

Greg Keethler (FS) Consultant
Jim Bexfield (FS) Consultant

Tom Denesia NORTHCOM / NORAD
COCOM REPS

LTC John Michaud CENTCOM CCJ8-ARB
Hubert (Shadow) Hill Jr EUCOM ECJ-8C

Lynn Whitsel NORTHCOM J84
Kit Carlan PACOM J82

Bryan Gamble STRATCOM J81
Kelly Hanson STRATCOM J874

Terry Schaefer STRATCOM J811
INTERNATIONAL

Julie Manual UK MoD
Kevin Johns OA Div, DSTO, Dept of Defence, Australia

Dr. Nitin Thakur OA Div, DSTO, Dept of Defence, Australia
Terence Weir OA Div, DSTO, Dept of Defence, Australia

REVIEW GROUPS
Industry Marketing NDIA SE Division POC - Steve Henry

Partners POC - Frank Serna
INCOSE POC - Garry Roedler

POC - Joe Bobinis
ICEAA POC - Dan Nussbaum, NPS

OSD(ATL) - J8
Thom Ford OSD(ATL) ASD(A) POC

Dr. Phil Anton OSD(ATL) Affordability Lead
Phil Zimmerman OSD(ATL) POC
Dr, Chad Ohlandt OSD(ATL)
LTC Lisa Daniels JCS J8 DDR JRAD



 
 

 F-14 

UNCLASSIFIED 

UNCLASSIFIED 

F.5 2014 MORS AA CoP “AA:  Developing the Process” Attendees 

 

  

Working Grp Last Name First Name Position Organization
1 Chappell Don Lockheed Martin Missiles & Fire Control

Daniels Lisa J8, Joint Requirements Assessment Division
Hamman Jeff WG Co-Chair Johns Hopkins University - Applied Physics Laboratory
Mackoy Rebecca Booz Allen Hamilton

Oakley-Bogdewic Lisa WG Chair MITRE
Pineda Marilyn LSS Green Belt Lockheed Martin Corporate Engineering

Riva Russ LSS Black Belt Bullhead Solutions
Thompson Alan SPA

Visco Gene WG 1 Synthesis Group Lockheed Martin Missiles & Fire Control
Yerger Rodney Johns Hopkins University - Applied Physics Laboratory

2 Biggs Christopher Lockheed Martin 
Groves Jeff HQMC, P&R, Programs, Analysis and Evaluation

Hays Woody HQMC, P&R, Programs, Analysis and Evaluation
Henry Steve WG 2 Synthesis Group Northrop Grumman Defense Systems Divsion

Niemann Greg LSS Black Belt Lockheed Martin Corporate Engineering
Null Richard WG Chair Lockheed Martin Aeronautics
Pijai William LSS Green Belt Lockheed Martin NCID

Sullivan Jared Northrop Grumman Corporation
3 Anderson Chris SPA

Eastman Christopher LSS Green Belt Lockheed Martin
Michealson Kirk LSS Black Belt Consultant
Notarnicola Steve WG Chair Lockheed Martin

Ohlandt Chad OUSD(AT&L)
Remias Mike WG Co-Chair Lockheed Martin Missiles and Fire Control
Roedler Garry WG 3 Synthesis Group Lockheed Martin
Sterling Josie The MITRE Corporation
Swyers Harlan HQMC, P&R, Programs, Analysis and Evaluation
Turner Taki WG Co-Chair The Boeing Company

4 Allen Don AF Headquarters
Cisler Heather LSS Green Belt Lockheed Martin
Eberle Mike WG 4 Synthesis Group HQ AFMC/A5CE
Epps Bob Lockheed Martin Corporate Engineering
Frye Dave WG Co-Chair Lockheed Martin Aeronautics

Gentry Carl The Boeing Company
Johnson Brett MITRE
Kerchner Greg LSS Black Belt Lean 6 Consulting

Koury Bob WG Chair PRICE Systems LLC
Lane Jo Ann University of Southern California

Riggins Bruce The Boeing Company
Tate David IDA

Sirmons Richard
Synthesis Grp Garrambone Michael Roamer InfoSciTex

Keethler Gregory Chair Consultant
Riese Steve Roamer JHU/APL
Veale Kristen Roamer CAA
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F.7 Endnotes 

i Google Definitions for dynamic. 
ii Chad J.R. Ohlandt, Ph.D., “Dispelling the Myths of DoD’s Affordability Policy,” Defense AT&L: September-October 
2013, pp. 4-8. 
iii Assistant Secretary of Defense for Acquisition, “Program Management Empowerment and Accountability,” 
http://www.acq.osd.mil/asda/initiatives/factsheets/program_mgr_empowerment/index.shtml  
iv “A dysfunctional power structure can be blamed on partisan leadership, conflicts of interest, parochial politics, 
institutional inertia and complacency.  These are cultural issues that must be tackled by future leaders.” 
Thought: Data issues are a symptom of this inertia and complacency … data-driven affordability analysis may be a 
way to improve ACCOUNTABILITY so that the culture change has a forcing function.  Nathaniel H. Sledge, Jr. 
“Defense Spending: Today’s ‘Broken’ Budgeting Process Must Change,” November 2010. 
http://www.nationaldefensemagazine.org/archive/2010/November/Pages/Today%E2%80%99s%E2%80%98Broke
n%E2%80%99BudgetingProcessMustChange.aspx.  
v Mike Kelley, “Kendall says missile defense to be protected despite possible sequestration,” Aug 15, 2012, at 
AL.com  
vi USD(AT&L), “Better Buying Power 2” 24 April 2013, page 1 of Attachment 2:  
“Affordability analysis will examine competing Component fiscal demands for production and sustainment within a 
relevant portfolio of products over enough years to reveal the life-cycle cost and inventory implications of the 
proposed new products within the portfolio – nominally 30 to 40 years. Example portfolios include tactical aircraft 
for the Air Force, shipbuilding for the Navy, and ground combat vehicles for the Army. This analysis should be 
relatively stable and useful for multiple programs until an update is required. Program is defined to be affordable if 
the driving cost elements – usually production and sustainment – can be accommodated within the modernization 
and recapitalization plan for the portfolio. If not, then either a lower cost product or identifiable reductions in 
another Component portfolio (trading shipbuilding for tactical aviation within the Navy, for example) must be 
pursued..” 
http://www.acq.osd.mil/docs/USD(AT&L)%20BBP%202.0%20Implementation%20Directive%20(24%20April%2020
13).pdf.   
vii MORS Affordability COP, “Affordability Research Document,” November 2013.  This document reviewed all of 
the references recommended in the 2012 MORS Affordability Analysis Workshop, as well as numerous others.  
See: http://www.mors.org/UserFiles/file/2013-Affordability-
Analysis/Affordabilty_Analysis_Research%20_%20v%2023_2014-01-27.pdf.   
viii Institute for Defense Analyses, “The Acquisition Portfolio Schedule Costing/Optimization Model: A Tool for 
Analyzing the RDT&E and Production Schedules of DoD ACAT1 Systems”, IDA #D-2835, prepared for the DoD Office 
of Undersecretary of Defense, Acquisition, Technology and Logistics, February 2004. 
ix Source: A Knowledge-Based Funding Approach Could Improve Major Weapon System Program Outcomes, GAO 
Report to the Committee on Armed Services, U.S. Senate s, U.S. Senate, July, 2008 GAO-08-619. 
x See AT&L guidance memos on developing should-cost positions  
(https://portal.acq.osd.mil/portal/server.pt?open=17&objID=106417&mode=2&cached=true)  
xi “Should Cost Template” briefing, provided by USD(ATL) 
xii National Security Strategy: 2011, latest version: http://www.jcs.mil/content/files/2011-
02/020811084800_2011_NMS_-_08_FEB_2011.pdf; See comparison to 2004 version at: 
http://www.ausa.org/publications/ilw/ilw_pubs/Documents/NSW%2011-2-web.pdf.  
xiii QDR:  2010, latest version: http://www.defense.gov/qdr/qdr%20as%20of%2029jan10%201600.PDF  
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National Defense Strategy: 2012, latest version: http://www.defense.gov/news/Defense_Strategic_Guidance.pdf  
xiv JCIDS: CJCSI 3170.01H, at: https://acc.dau.mil/adl/en-US/267681/file/62221/CJCSI%203170%2001H%20-
%2010%20January%202012.pdf  
Capability Management Plans: only some CPMs from DoDD 7045.20 are active.  
Service Core Function Guidance: must review individual Component guidance.  
xv Capability Management Plans: only some CPMs from DoDD 7045.20 are active.  
Service Core Function Guidance: must review individual Component guidance.  
Program Objective Memorandum: see the latest budget at http://comptroller.defense.gov/budget.html; 
30-year cost projections: For appropriate costs (boats and buildings) see: Title 10, Ch. 9, Section 231.  
xviProgram Objective Memorandum: see the latest budget at http://comptroller.defense.gov/budget.html  
30-year cost projections: For appropriate costs (boats and buildings) see: Title 10, Ch. 9, Section 231. 
BBP 2.0 Guidance: Implementation Directive, 
http://image.exct.net/lib/fefd167774640c/d/1/USD.ATL.BBP%202.0%20Implementation%20Directive%2024%20A
pr%2013.pdf    
MDA Decisions: MDAs co-chair Functional Capabilities Boards in the JCIDS process. “KMDS” is a log of all key 
milestone decisions. The J-8 Gatekeeper (J-8/Deputy Director for Requirements) assigns a Joint Staffing Designator 
(JSD) after the Sponsor submits a JCIDS document to the Knowledge Management/Decision Support (KM/DS) tool 
on the SIPRNET. 
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