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Abstract: Key Points

 The Air Force Air Mobility Command (AMC) Enterprise Learning Office (ELO) 
mission is to transform AMC into a premier Air Force learning organization, 
requiring investments in new approaches to learning, including hardware, 
software, infrastructure, and people.

 No significant investment should be made without a solid understanding of 
the investment's implications, meaning Business Case Analyses (BCAs) are 
a critical transformation tool.

 AMC ELO identified the need to develop a user-friendly tool that allows 
“non-cost analyst” AMC users to quickly evaluate learning transformation 
initiatives.

 This “BCA Wizard” is an Excel-based application that guides users through 
a standard BCA process that is rooted in cost estimating best practices.

 This presentation describes the high-level design for the BCA wizard as well 
as the standard processes and structures that support it.
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BCA Background: Definition and 
Purpose

 Definition: A BCA is a comparative analysis among 
competing alternatives where each alternative is estimated 
using a common CES and BES

 Purpose: A BCA is conducted to recommend a preferred 

alternative based on a comparative analysis of the costs 
and benefits of the alternatives

 Value: A BCA helps us make an informed decision among 
competing alternatives

 End Result: The end product of a BCA is a recommended 
alternative per a well-documented, comprehensive, 
accurate, and credible analysis1

4

1. The four characteristics of a high-quality cost estimate as identified in the Government Accountability Office (GAO) Cost Estimating and 

Assessment Guide, March 2009.
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BCA Background: Overarching BCA 
Concepts

 At least two alternatives are required:
• “As-Is” alternative represents the status quo or baseline
• “To-Be” alternative represents an alternative to the status quo
• Multiple To-Be alternatives may be assessed, compared, and 

ranked

 Measures of Merit are calculated for each To-Be 
alternative relative to the As-Is alternative1:
• Net Present Value (NPV)2

• Savings/Investment Ratio (SIR)
• Discounted Payback Period
• Internal Rate of Return

5

1. Adapted from: Cost Estimating Body of Knowledge v1.2, Module 13. Economic Analysis, International Cost Estimating and Analysis Association.
2. Indicated by CEBoK as the preferred evaluative measure for economic analyses in CEBoK v1.2 Module 13, Economic Analysis.
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BCA Background: Overarching BCA 
Concepts (cont.)

 Costs and benefits should be monetized:
• Allows for accurate Measures of Merit
• Monetizing benefits often requires significant research and 

creativity
• Monetization is the best approach as it provides an objective 

basis of comparison1

 Quantitative sensitivity analysis should be conducted:
• Refers to modifying key inputs or assumptions and evaluating the 

overall impact on the measures of merit
• Allows one to determine whether an alternative’s measures of merit 

are robust in various potential scenarios
• Results may change the rank-ordering of alternatives!
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1. Our approach provides a vehicle to capture non-monetary and non-quantifiable benefits as well, but these benefits are not included in the 
calculations of the Measures of Merit.
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Value and Application of BCAs

 Why do we need high-quality BCAs?
• Provide systematic method by which to evaluate and prioritize 

innovative ideas
• There are a lot of “cool” ideas, but how do we choose between these 

“cool” ideas?
• Determine the lowest risk course of action

• What would be the cost impacts if inherent risks were realized?
• Which alternatives are robust to changes in assumptions?

• Understand how to achieve the greatest “bang for the buck”
• How can we do more with less?
• How can we do more with the same?

• Improve Audit-Readiness
• How can we be prepared for independent assessments of compliance 

with cost estimating best practices?
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Motivation for the BCA Wizard at 
AMC ELO

 Part of AMC ELO’s mission is to transform AMC into a 
premier learning organization
• Requires new and innovative approaches to learning
• Necessitates investments in hardware, software, and people
• Presents significant potential benefits

 No significant investment should be made without a solid 
understanding of an investment’s implications
• ICF has been developing BCAs for ELO to help them evaluate the 

merit of various learning transformation initiatives
• Currently requires a complex Excel spreadsheet model

 We envisioned a simpler approach: Create a tool that allows 
both cost estimators and non-cost estimators to conduct and 
update BCAs that are standardized, replicable, and well-
documented
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Wizard Concept

 What are the major barriers to performing high-quality 
BCAs?
• Cost estimating expertise required to create a BCA
• Information technology behind these products

 Akin to experience of taxpayers while filing taxes or an 
individual creating a legal document, such as a will

 Inspired by these similarities, we envisioned a TurboTax- or 
Legal Zoom-like “wizard” approach to BCAs:
• Users would be guided through a vetted and standardized BCA 

process in a user-friendly environment
• Users would be able to complete a custom analysis against a 

standard structure
• The wizard would prompt for documentation of all key supporting 

information

9
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Comparison to Existing Cost Tools

 How does the BCA Wizard compare/contrast to primary tools 
currently leveraged by cost estimators?
• Excel workbooks: An Excel workbook is a collection of blank spreadsheets 

with no information relative to the process, inputs, data, formatting, supporting 
information, etc. necessary for the analysis
• More questions than answers!

• Automated Cost Estimating Integrated Tools (ACEIT): ACEIT was 
developed to conduct an inherently different type of cost estimate: a lifecycle 
cost estimate (LCCE)
• Does not account for benefits
• Discounted (present value, or PV) dollars not an output
• Users must define and program the calculations

• Commercial Parametric Models (CPMs): Models such as SEER-SEM, SLIM, 
Vera, TruePlanning, and COCOMO
• Calculations are automated, but these models tend to be black box models
• Parametric-oriented and typically serve a very specific function

 Although powerful tools for the intended purposes, each lacks key 
functionality and/or structure for this purpose

10
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Value and Innovation Behind the 
Wizard

 The thought leadership behind the BCA Wizard is innovative as it 
focuses on making a complex form of analysis accessible to many
• BCAs typically reserved for cost, financial, and economic analysts
• People that previously did not have the expertise nor time to conduct BCAs 

can now craft high-quality and well-documented BCAs
 Why is this important?

• Improves the quality of investment decisions as recommendations are 
grounded in a solid analytical process

• Encourages ownership of the numbers behind investment decisions, 
leading to better representation of initiatives

• Provides “hands-on” experience developing BCAs, enabling and 
encouraging thinking about ROI and its implications

• Supports the BCA’s use as a “living document”
• “Win-win” for all parties involved, allowing for innovation and thought 

leadership here and elsewhere

11
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How Best Practices Were Leveraged

 Conducted a comprehensive literature review on best practices in 
comparative analysis (Analyses of Alternatives (AoAs), Cost-Benefit 
Analyses (CBAs), Economic Analyses (EAs), BCAs, etc.)

 Sources consulted include:
• CEBoK Economic Analysis module
• GAO Cost Estimating and Assessment Guide
• Military Standard 881C (MIL-STD-881C)
• Many other CES’s, BES’s and work breakdown structures (WBS’s)

 Consistent themes included:
• There must be a specific problem statement
• Alternatives must be well-defined and sufficiently different
• There are ideally 2-4 alternatives, one of which must represent the status quo
• All costs and benefits should be monetized to the maximum extent possible
• All Measures of Merit should make use of PV dollars
• A common CES, BES, and timeframe should be utilized

12
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Development and Importance of the 
Standard Structures

 We spent significant effort developing the common CES and BES 
by which alternatives are compared (the sixth theme)

 The comprehensive literature review provided few resources
• Typically training is represented as only one or two lines
• Product-oriented structures are emphasized1

 A North Atlantic Treaty Organization cost breakdown structure 
(CBS) provided a good starting point for our training CES, 
following which enhancements and changes were made

 The result of this effort became the basis of the standard CES that 
the BCA Wizard uses to evaluate each alternative

 We followed CEBoK to create a common BES and related lexicon
 To our knowledge, these structures are the first-of-their-kind in the 

cost community

13

1. We agree with this criterion when “product” is interpreted broadly (i.e., as the good or service that the program is ultimately acquiring or improving.



Unrivaled Global Reach for America…Always!

Development and Importance of the 
Standard Structures (cont.)

 Standard structures are important for several reasons:
• Help to ensure that no costs/benefits are omitted
• Help to ensure that no costs/benefits are double-counted
• Organize costs and benefits into a well-organized and logical hierarchical 

structure
• Facilitate an apples-to-apples comparison among competing alternatives
• Demonstrate to internal and external audiences that due diligence was 

exercised (i.e., all costs and benefits were properly considered)
 The fifth criterion is particularly important

• It is preferable to estimate an element as $0 rather than to leave it blank or 
omit it altogether

• All lines are provided for comprehensiveness and completeness, creating 
an infrastructure that lends itself to apples-to-apples comparisons

14



Unrivaled Global Reach for America…Always!

Overview of Process

15
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Enforcing the Process and 
Structures

16

 How does the BCA Wizard “enforce” the process 
shown on the previous slide as well as the use of 
standard structures?
• Navigation
• Common Cost/Benefit Element Structures
• Tool Tips & Guidance
• Documentation of Supporting Information
• Defined Inputs
• Automated Calculations
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Enforcing the Process and 
Structures: Navigation

17

These blue tabs serve as 
the primary navigation in 
the wizard and align with 

the process flow.
User may user this 
forward arrow to 
navigate through 

the primary “path.”

TurboTax Example
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Enforcing the Process and 
Structures: Navigation

18

 Although the wizard provides flexibility to move through the 
process in a non-linear fashion, several key elements critical to 
completing a high-quality BCA are still enforced:
• A minimum of two alternatives must be entered, in addition to which more 

To-Be alternatives may be defined
• No costs nor benefits can be estimated until they are “selected,” thereby 

enforcing the analysis to be conducted against the common CES and BES
• Measures of Merit are not calculated for a To-Be alternative until at least 

one cost or benefit has been estimated for that alternative
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Enforcing the Process and 
Structures: Common Structures

19

User leverages standard CES and BES 
to custom-design his or her analysis by 

selecting the applicable costs and 
benefits relative to each alternative.

TurboTax Example
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Enforcing the Process and 
Structures: Tool-Tips & Guidance

20

Tool-tips and guidance help the user 
adhere to the standard BCA process as 
well as Air Force policy and guidance.

TurboTax Example
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Enforcing the Process and 
Structures: Documentation

21

User is prompted to elaborate 
upon and/or initially define the 
assumptions/BOE as he/she is 

estimating the elements.

User is asked to define the 
assumptions/BOE as he/she 
selects applicable elements.
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Enforcing the Process and 
Structures: Documentation (cont.)

22

 The user is prompted for 
documentation in these 
wizard areas:
• Common GR&As
• Analysis-Specific GR&As
• Cost/Benefit Element-

Specific Assumptions/BOE
• Input-Level Assumptions
• Input Source
• Excursion Description and 

Likelihood
• Rationale for the Selected 

Preferred Alternative
• Assumed Risks Associated 

with Preferred Alternative

TurboTax Example
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Enforcing the Process and 
Structures: Defined Inputs

23

Previously defined inputs 
and operator calculator used 
to define cost and benefits 

estimate equations…

TurboTax Example

…and to ultimately obtain the 
resulting cost element estimate.
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Enforcing the Process and 
Structures: Automated Calculations

24

Wizard automatically calculates 
results based on a combination 

of user-provided inputs and 
standard formulas.

TurboTax Example
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Enforcing the Process and 
Structures: Automated Calculations 

25

 The following calculations are completed automatically by the 
BCA Wizard:
• Calculation of “fully-loaded” civilian and military labor rates based on 

standard military and civilian pay scale tables and loading factors stored in 
the wizard

• Calculation of all element-level equations, based on the inputs and 
estimating relationship defined by the user

• Conversion of all cost and benefit dollars to a common base year dollar 
amount (BY$) using Air Force raw inflation indices stored in the wizard

• Conversion of all BY$ to PV$ using the latest 10-year Office of 
Management and Budget (OMB) discount rate stored in the wizard and a 
user-defined discounting approach

• Calculation of summary-level results by year and all Measures of Merit for 
each To-Be alternative (including excursion-specific Measures of Merit)
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Overview of the Wizard Functionality 
Supported by a Standard Process

26

 The next seven slides provide an orientation to the key features 
and functionality of the BCA Wizard, organized according to the 
standard BCA process

 Initiative: User is prompted to describe the initiative that will be 
analyzed, including the problem it is trying to solve

 Alternatives: User can define up to six alternatives, with a minimum of 
two alternatives (the “As-Is” and one “To-Be” alternative)

 Define GR&A: User defines the global conditions on which the BCA is 
based, consisting of two main types:
• Common GR&As: GR&As that apply to all BCAs conducted using the 

wizard, some of which the user may customize based on his/her answers to 
certain questions

• Analysis-Specific GR&As: User-defined GR&As specific to the analysis 
that should explain the scope of the costs and benefits included in the 
various alternatives
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Overview of the Wizard Functionality 
Supported by a Standard Process

27

User is able to customize 
certain Common GR&As 

based on his/her answers to 
certain questions.
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Overview of the Wizard Functionality 
Supported by a Standard Process

28

 Global Values: User defines key values that drive the analysis
• Time period of the analysis
• Base year of the analysis
• Discounting approach

 Select Costs: User reviews the common CES and selects cost 
elements relevant to the analysis, following which assumptions/BOE 
may be entered for each applicable cost element

 Estimate Costs: User is guided through the process of estimating each 
applicable cost element by selecting one of the cost elements and 
choosing from the following actions:
• Define new inputs needed to estimate the element
• Edit any inputs that have already been defined
• Create or edit the equation to estimate the element
• Manually enter total annual estimates for the element1

1. While this option is available for cases where a quick, Rough Order of Magnitude (ROM) estimate is desired, the wizard clearly marks these 
estimates as “Not Complete” and encourages the user to estimate all elements using traceable equations (functions of defined inputs) before 
completing the BCA.
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Overview of the Wizard Functionality 
Supported by a Standard Process

29

User opts to estimate one of the 
applicable cost elements by defining 
all necessary inputs then specifying 

the estimating relationship.
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Overview of the Wizard Functionality 
Supported by a Standard Process
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 Select Benefits: Same as “Select Costs” but for benefits elements
 Estimate Benefits: Same as “Estimate Costs” but for applicable 

benefits elements
 Results: User is provided various pieces of automatically calculated 

and displayed information:
• Several summary-level views of the costs and benefits for each alternative
• Measures of Merit for each To-Be alternative
• Summary-level graphs that compare the alternatives

 Sensitivity: User tests the impact of changes to various underlying 
assumptions on the outcome of the analysis

 Document: User views the wizard’s preferred alternative (the one with 
the highest NPV), which may be overridden; the selection and its risk 
implications must be explained, and an Excel documentation workbook 
may be generated
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Overview of the Wizard Functionality 
Supported by a Standard Process
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User may obtain summary results 
and measures of merit by navigating 

via these sub-tabs.
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Overview of the Wizard Functionality 
Supported by a Standard Process
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User may define excursions to 
assess the impact of modifying 
certain key assumptions on the 

outcome of the analysis.

Results for the defined 
excursions can be easily 

compared against original 
results.
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Overview of the Wizard Functionality 
Supported by a Standard Process
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User views and accepts/overrides the wizard-
recommended alternative and explains 

his/her selection and its risk implications.
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Conclusion

34

 The BCA Wizard simplifies and automates the process of 
developing a high-quality and well-documented BCA

 It makes a complex form of analysis available to a broader 
community, increasing awareness of best practices

 It allows resource-constrained agencies to:
• Maximize “bang for the buck”
• Choose a lowest risk course of action
• Optimize investment decisions

 The wizard provides a natural mechanism and template through 
which decisions can be socialized and defended

 It enforces a standard and vetted process that is grounded in cost 
estimating best practices

The BCA Wizard expands the footprint of cost estimating best practices


