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Abstract: Key Points

e The Air Force Air Mobility Command (AMC) Enterprise Learning Office
(ELO) mission is to transform AMC into a premier Air Force learning
organization, achieve learning through optimum approaches and develop
Mobility Airmen into life-long learners and well -cultivated critical thinkers
who demonstrate institutional Air Force competencies with a positive
approach to managing their own learning. In this context, learning has three
main components: training, education, and experience. The re-engineering
of learning to develop and deploy optimum approaches focuses on all
components. AMC ELO is initially focusing on training.

e Training is generally represented as only one line within a cost estimate.

e This paper presents a training CES, conveys its value in the broader
context of transforming learning, and outlines an approach for using the CES
in the context of a BCA. Finally, preliminary results of the BCA are
presented and interpreted.
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Background: AMC ELO

e The Air Force Air Mobility Command (AMC) provides global air
mobility to our Armed Forces

e The command also plays a crucial role in providing humanitarian
support at home and around the world. AMC Airmen—active duty,
Air National Guard, Air Force Reserve and Civil Reserve Air Fleet -
provide airlift and aerial refueling for all of the United States' armed
forces. Many special duty and operational support aircraft and
stateside aeromedical evacuation missions are also assigned to AMC

e The mission of the AMC Enterprise Learning Office (ELO) is, in part, to
transform AMC into a premier Air Force learning organization. Key
components include:

Achieve learning through optimum approaches
Develop critical thinking skills
Develop Mobility Airmen into lifelong learners

Promulgate and socialize positive approach to Mobility Airmen managing
their own learning



Background: Selected Key Terms

Agile Learning Design: An approach to content development that focuses on speed,
flexibility and collaboration. The term evolved from the software development
industry, in which electronic content development (e.g., e-learning) has similar
characteristics to software development.

Andragogy: The methods , techniques, or teaching strategies used (specifically) for
adult learners.

Blended Learning: A formal education program in which a student learns, at least in
part, through online delivery of content and instruction with some element of
student control over time, place, path or pace.

“Flip the Classroom:” A form of blended learning in which students learn new
content online by watching video lectures, usually at home, and what used to be
homework (assigned problems) is now done in class with teachers offering more
personalized guidance and interaction with students, instead of lecturing. This is also
known as backwards classroom, flipped classroom, reverse teaching

Virtual Learning Environment (VLE): A web-based education system based that
models conventional in-person education by providing equivalent virtual access to
classes, class content, tests, homework, grades, assessments, and other external
resources such as academic or museum website links. It is also a social space where
students and teacher can interact through threaded discussions or chat.




Background:
Business Case Analysis (BCA)

e One of the key tasks associated with transformation of learning at
AMC is a Business Case Analysis (BCA)

e A BCA is a comparative analysis among competing alternatives
— Not to be confused with a budgetary estimate
— Defines a Status Quo (SQ), As-Is, or Baseline Alternative (Alternative 1)
— Defines one to three non-SQ To-Be Alternative(s)

— Wherever possible, monetizes costs and benefits associated with each
alternative, including implicit costs, imputed costs, and (some) externalities

— Sunk costs excluded
— Wash costs may be included or excluded at analyst discretion

— Each alternative subject to identical overarching ground rules and
assumptions and period of analysis

e Each alternative is estimated using a common Cost Element Structure
(CES) and Benefits Estimating Structure (BES)




Background:
AMC BCA

The BCA for AMC ELO considers two alternatives:

Baseline Alternative: Reflects the state of the world in which AMC
training proceeds as it would have without any of the
contemplated elements of transformation

To-Be Alternative: Reflects the state of the world in which AMC
training is transformed using a variety of optimum approaches to
learning. For the purpose of the BCA, the transformation includes
several key elements:

1. Implementation of Agile Instructional System Design (ISD), an approach to training
content development that focuses on speed, flexibility, and collaboration

2.  Moadification of the virtual vs. classroom mix of courses using blended learning
environment

3. Implement best practices related to andragogy, including Flip the Classroom
Make maximum feasible use of VLEs



Implications for the BCA

We need a CES to organize costs
We need a BES to organize benefits

We need to quantify the costs and benefits of the
Baseline and To-Be Alternatives, and monetize that
value wherever possible

Approaches must be in line with industry best
practices, well-documented, traceable, and
repeatable

|deally, we would like to set the standard for how
training cost estimates and comparative analyses are
to be done




Cost Element Structure (CES)

Follows many best practices of, but not to be confused
with, a Work Breakdown Structure (WBS)

Elements are... Cost Elements Work Packages
Follows general outlining principles, v v

Follows 100% rule

Mutually Exclusive v v

No Orphans v v

No Single Children v v

May Contain Activities v x

Highest Level Is... At least two phases One Deliverable

1. Based on WBS best practices found in the Project Management Body of Knowledge (PMBoK) Guide, 5t edition.



WABS vs. CES:
Which One for Cost Estimating?

It is a best practice to use a CES to breakdown elements of cost, just as
it is a best practice to use a WBS to breakdown elements of work

In the Project Management Body of Knowledge (PMBoK) Guide, all
costs are estimated at the Activity Level (rolled up to the work
packages they support later)

PMBoK, The Cost Estimating Body of Knowledge (CEBoK), and the GAO
Cost Estimating and Assessment Guide state that WBS’s should be
product-oriented

But our end item is not a product. It is a service

We propose that cost estimates should be oriented toward the
ultimate aim of the program, regardless of whether it is a product. An
activity-oriented CES is an appropriate breakdown for the training
service. It also facilitates activity-based costing (ABC).

The items are beyond the scope of MIL-STD-881C, which contains no
appendix for Training, no provisions for the acquisition of defense non-
materiel items, and no guidance beyond the acquisition phase

10



WBS/CES Research

e Qur literature review yielded very little in the way of
standardized, published WBS’s and CES’s that are specific
to training

e Usually just two cost elements (Initial Training, Recurring
Training), to train users on a thing. Here, training is the
thing!

e Some suggestions we received:

— Heavily customize AIS/ERP Appendix of MIL-STD-881C
— Heavily customize OSD PA&E AIS EA Guide

— Heavily customize DHS IT LCC WBS

— Take a long walk off of a short plank

e We eventually found a specific training Cost Breakdown
Structure (CBS) developed by the North Atlantic Treaty
Organization (NATO) 1

1. Smit, Marcel C. A Cost Analysis of Military Training. North Atlantic Treaty Organization (undated). R



NATO Training CBS

e Provided a good starting point for our training CES

e At the highest level, organizes cost elements into three main buckets:
1.0 Investment, 2.0 Operating & Support, & 3.0 Decommissioning

Investment & Decommissioning elements contain a useful way to decompose
the cost of implementing a new, “to-be” training alternative

Operating & Support cost elements provides good ideas on capturing the
costs of operating a training program that is already “up and running” (e.g.
cost of instructors, training devices, updating courseware, software licenses)

e While we used the Decommissioning portion without modification, we
found some limitations with the Investment and Operating & Support
structures:

Little visibility into hardware vs. software costs
Full cost of student time not captured
No labor costs for managing training investment and operations

No breakout of instructor and student time by type (e.g. Military Active,
Civilian, Contractor, etc.)

Distinction between training content delivery and training content
maintenance unclear 12



NATO Training CBS

Investment

1 initial investment

1.1 acquisition cost training devices

1.2 development cost course ware

1.3 acquisition cost initial logistics support

1.3.1 costs initial spare parts package

1.3.2 costs initial support equipment

1.3.3 cost of training instructors

1.3.4 costs initial documentation

1.3.5 costs computereguipment

1.3.5.1 computer equipment for training devices
1.3.5.2 cost of software

1.3.5.3 cost of secure network

1.3.6 construction costs

1.3.6.1 cost to build new infrastructure
1.3.6.2 cost to adapt infrastructure
1.3.7 preparation costs

1.3.7.1 costs of testand acceptance

1.3.7.2 project costs

1.3.7.3 costs pack/store/handle & transportation
1.3.8 otherinvestment costs

2 operating and support costs . I

2.1 operating costs Operatlng & Support

211 cost of instructors

21.2 cost of using training devices

21.3 cost of refreshment training instructors

214 cost of updating courseware

215 cost of updates operating documentation

216 operating costs new and adapted infrastructure

21.7 cost of consumables (fuel, electricity)

2.1.8 travel expenses students/personnel

2.1.9 accommaodation costs students/personnel

2.2 support costs

221 cost of support personnel

2211 cost of maintenance personnel

2.2.1.2 cost of technical personnel

2,22 cost of refreshmenttraining support personnel

2.2.3 cost use of spare parts

2.2.4 cost use of supporteguipment

2.2.6.1 cost replacements computers

2.2.8.2 cost software licences

2.2.6.3 cost of subscription courseware .

2.27 cost of data security

2.2.8 cost of outsourcing technical support

2.2.9 cost of outsourcing maintenance

2.2.10 costs to upgrade training devices

3 decommissioning costs

31 cost of decommissioning training devices

3.2 cost of decommissioning supportelements

3.3 cost of decommissioning infrastructure
Decommissioning

13



AMC Training CES

Our CES borrows elements from the NATO training CBS but is
expanded and reorganized to facilitate comparison of alternatives
and the ability to answer questions posed by leadership

— Added additional elements needed to account for the full cost of training
e Student labor

e Program management labor

— Added additional, lower-level elements needed to distinguish among costs
requiring different data & cost estimating techniques

e Active Military vs. Reserve Military vs. Civilian vs. Contractor Personnel
e Hardware vs. Software

— Re-organized portions of the structure to better reflect the activities that
compose training, creating distinctions between:

e Content delivery vs. content maintenance

e Aircrew vs. non-aircrew training — an important distinction for AMC as these
two types of training use different systems, processes, and buckets of money

14
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Our new Training CES (140 elements)!

Investment
Program Manay
Military- Active
Military - Reserve
Civitian

contractor
Travel/Tov

Other Program Management
Acquisition of Training Devices
Hardware

Software

Software Development

System Requirements Analysis
System Architectural Design
Software Requirement Analysis
Software Architecural Design
Software Detailed Design
Software Coding and Testing
Software Integration

Software Qualification Testing
System Integration

System Qualification Testing
Software Instaiiation

Softuare Acceptance Support
Software Procurement

Other Training Device Acquisition
Development of Course Content
Brainstorming

Learning Objectives

Annotated Outlines

Draft Content

Revisions

Final Content

Initial Logistics Support

Initial Spares

Initial Support Equipment

Pilox Training Instructors
Milizary - Active

Military - Resere

Cvilian

contractor

Trave/Tov

Pilos Students

Wiliary - Active

Military - Reserve

Cvitian

Contractor

Travel/ToY

Initial Documentation
Computer Equipment

Hardware

Software

Secure Network

Construction

Build New Infrastructure

‘Adapt Existing Infrastruciure
Preparation

Test And Acceptance

Project Costs
Pack/Store/Handle & Transportation
Other Investment

20
21
211
212
213
214
215
215
22
221
2211
2212
22121
22122
2213
22131
22132
22133
22134
2214
22121
22182
22143
22144
2215
2215
2217
2218
2219
222
2221
2222
22221
22222
2223
22231
22232
22233
22234
2224
22201
22202
22243
22204
2225
2226
2227
2228
2220

Operating and Support
Program Management
Military - Active

Military - Reserve

Civitian

Contractor

Travel/TOY

Other rogram Management
Content Delivery

Content Delivery (Aircrew Training)
Software Deployment
Facilities

Rented Facilities

Ouned Faciliies
Instructor Labor

Military- Active

Military - Reserve

Civilian

Contractor

Student Labor

Military- Active

Military - Reserve

civitian

contractor

Travel/ToY

Catering and Refreshments
Use of Training Devices
Consumables

Enerey/POL

Content Defivery (No-Arrew Training)
Software Deployment
Facilities

Rented Facilities

Ouned Facilities
Instructor Labor

Military- Active

Military - Reserve

Civilian

contractor

Student Labor

Military- Active

Military - Reserve

civitian

Contractor

Travel/ToY

Catering and Refreshments

seor

ining Devices
Consumables
Enery/POL

282

21

prehensive structure for representing training
Il beyond the normal 2-3 lines for training

Content Maintenance and Updates
Content Maintenance and Updates (ircrew Training)
Core Material Maintenance & Updates
Documentation Maintenance & Updates

Content Maintenance and Updates (Non-Aircrew Traininy
Core Material Maintenance & Updates
Documentation Maintenance & Updates

Hardware Maintenance & Management

Software Maintenance

Help Desk/Service Desk & PDSS

Technology Retresh

Hardware

Training Hardware

Support Hardware

Software

Training Software

Suppor Software

Other Tech Refresh

Recurring Fees

Software Licenses

Subscription Courseware

Technical/SME Support
Other Operating and Support

15



Training CES — 1.0 Investment

10 loyesiment
11 Program Management
111 Military - Active
112 Military - Reserve
115 Civilian
114 Contractor
115 Travel/TDY
116 Other Program Management
12 Acquisition of Training Devices
121 Hardware
122 Software Breaks out the
1221 Software Development hardware and
12211 System Requirements Analysis
122112 System Architectural Design SOftwa re
12213 Software Requirement Analysis Components Of
12214 Software Architectural Design . e .
12215 Software Detailed Design tralnlng deVICe
12216 Software Coding and Testing achiSition
12217 Software Integration
12218 Software Qualification Testing
12219 System Integration
122110 System Qualification Testing
122111 Software Installation
&1.12 Software AEEptam:e Support
1222 Software Procurement
123 Other Training Device Acquisition
13 Development of Course Content Breaks OUt
131 Brainstorming content
132 Learning Objectives development
133 Annotated Outlines
134 Draft Content into lower-level
135 Revisions aCtiVitieS
136 Final Content R

Adds cost to manage Investment

14 Initial Logistics Support

141 Initial Spares

142 Initial Support EQuipment Breaks Out |ab0r COStS by
143 Pilot Training Instructors

1431  Military- Active type

1432 Military - Reserve

1433 Civilian

1434 Contractor

1435 Travel/TDY

THH PI ot Etuaents

1241 Military - Active Includes student labor
14432 Military - Reserve

1443 Civilian

1444 Contractor

1445 Travel/TOY

145 Initial Documentation

146 Computer Equipment

1461 Hardware

1462 Software

146.3 Secure Network

147 Construction

1471 Build New Infrastructure

1472 Adapt Existing Infrastructure

148 Preparation

1481 Test And Acceptance

1482 Project Costs

1483 Pack/Store/Handle & Transportation
15 Other Investment

16



Training CES — 2.0 Operating & Support

20 Operatine snd Support
21 Program Management e .
211 Military - Active Adds COSt to manage tralnlng 23 Content Maintenance and Updates
212 Military - Reserve 231 Content Maintenance and Updates [Aircrew Training)
213 Civilian 222 Content Delivery (Non-Aircrew Tfaining) 2311 Core Material Maintenance & Updates
214 Contractor 2221 Software Deployment 2312 Documentation Maintenance & Updates
215 Travel /TDY S 232 Content Maintenance and Updates [NMon-Aircrew Training

2222 Facilities
216 Other Program Management 222121 Rented Facilities 2321 Core Material Maintenance & Updates
22 Lontent Delivery 22223  Owned Facilities
221 Content Delivery (Aircrew Training) < 24 Hardware Maintenance & Management
2211 Software Deployment 22231 . - Active 25 Software Maintenance
2212 Facilities 22232 esene 26 Help Desk/Service Desk & PDSS
22121 Rented Facilities 22233 Civilian 27 Techneology Refresh
22122 Owned Facilities 22234 Contractor 271 Hardware C t I

ini reates clear
2213 Instructor Labor 2224 Student Labo 2711 Training Hardware
22131 Military - Active 22241 Military - Activ 2712 Support Hardware Organlzatlon Of
22132 Military - Reserve 222432 Military - Rese 2712 Software .
22133 Civilian 23243  |Civilian 2721 Training Software maintenance
—_— o InC| Udes 22244  Contractor 2722 Support Software VS refresh costs
2214 Student Labor t d t 22325 Travel/TOY 273 Other Tech Refresh :

ilitan - Acti studen - ' :
22141 Military - Active 1236 Catering and Refre}nmints 28 Recurring Fees for both
22142  Military - Reserve |abor 33327 Use of Training Dew\ce 281 Software Licenses ha rdwa re a nd
22143 Civilian 282 Subscription Courseware
2228 Consumables
22144 Contractor 22289 Energy/POL 283 Other Recurring Fees Softwa re
2215 Iravel/ TUY 29 Data Security
r
2216 tering and Refreshments 210 Technical/SME Support
r

2217 Use ining Devices 211 Other Operating and Support
2218 Consumab
2218 Energy/POL

Creates separate categories for Content Delivery vs. Content

Breaks out labor costs by
Maintenance/Updates (further broken out into Aircrew vs. Non-Aircrew)

type
17



Training BES Research

e Similar to the CES research, we found little in the way
of standardized, published BES’s that are specific to
training

e We reviewed the BES provided in the OSD PA&E AlS
EA Guide %, but this structure lacks an intuitive way to
organize and categorize benefits

— Top level elements are organized around “types of
money”/costs - RDT&E, O&M, Procurement, Construction,
and Military Personnel 2

— While this could be useful if all benefits could be expressed
in terms of cost savings, not all benefits can be translated to
a cost savings within the timeframe of the analysis

1. Wilson, Ronald C. OSD PA&E AlS EA Guide (1995).
2. Structure is derived directly from the major cost categories defined in OMB Circular A-11, Preparation and Submission of Budget Estimates

18



Training BES Research

e We decided to base our structure largely on the guidance provided in the
Cost Estimating Body of Knowledge (CEBoK) *
e Structure organized around three major types of benefits:
— 1.0 Quantifiable Monetary
— 2.0 Quantifiable Non-Monetary
— 3.0 Non-Quantifiable
e 1.0 Quantifiable Monetary was further decomposed into 1.1 Cost Savings,

1.2 Cost Avoidance, and 1.3 Improved Productivity benefit elements (also
based on CEBoK guidance)

e Finally, we based the remaining lower-level elements on the initiatives being
pursued in the To-Be Alternative

— In the case of our BCA, all of our Quantifiable Monetary lower-level elements fell
into 1.1 Cost Savings or 1.3 Improved Productivity

— Developed specific 1.1 and 1.3 lower-level elements based on an analysis of how
the two key initiatives of the To-Be Alternative drive both cost savings and
productivity improvements (see mapping on next slide)

1. Cost Estimating Body of Knowledge (CEBoK) Module 13, “Economic Analysis”, International Cost Estimating and Analysis Association

19



Training BES Creation

Notional Implementation of “To-Be Alternative”

New Agile ISD Process Increase % of “Virtual” Courses

/

1.3 Productivity

1.1 Cost Savings
Improvements

11.1.1.1-1.1.11.3
1.1.1.2.1-1.1.1.23

1.3.1.-1.3.2

More Student

112 ! ! |
. e ' Costs ! . :
Core Material Updates Facilities Rental ' reduced . Time :
& Maintenance  when there | ;
Travel/TDY , are less " More Instruct |
Less time (labor cost) needed to E classroom : ore Instructor :
update content | courses : i !
g Refreshments | . Time |
s Virtual Self-Paced courses —
1.1.1.1.4,1.1.1.2.4 reduced time to complete
Key Contractor La bor courses, instructors do not have
to be present
Blue element = Linked to “Increase % . i All Virptual courses— reduced. or
of Virtual Courses” More “self-paced” courses reduces need to ‘ 20
contract instructors no travel time
Red element = Linked to “New Agile
ISD Process”




Complete Training BES

BE # BE Mame i N
1.0 Quantifiable Monetary 15 Improved Productivity
11 Cost Savings 1 1 Cost Sa\Li_IlgS_ 131 Value-Added Time Away from Aircrew Training
- - 1311 Instructor Time
111 Cost Savings - Content Delivery
13111 Military- Acti
1111 Cost Savings - Content Delivery (Aircrew Training) AL =
13112 Military - Reserve 1 92 lrmanras
11111 Facilities VEd—
13113 |Civilian ihdLLLL
1.1.1.1.2  |Travel/TDY - T p ﬂdl l‘fi .
11113 Refreshments/Catering 13121 Military- Active . t y
11114 Contractor Instructor Labor 13122 |Military- Reserve
1112 Cost Savings - Content Delivery (Mon-Aircrew Training) 13123 Civilian
11121 Facilities 13.2 Value-Added Time Away from Non- Aircrew Training
1111272 Travel/TDY 1321 Instructor Time
11123 Refreshments/Catering e IE P ez
13212 Mili -R
11124 Contractor Instructor Labor TS EA
13213 Civilian
112 Cost Savings - Core Material Updates & Maintenance -
- - - — 1322 Student Time
1121 Core Material Updates & Maintenance - Aircrew Training 132721 e pene
1122 Core Material Updates & Maintenance - Non-Aircrew Training 132232 Military - Reserve
1.2 Cost Avoidance 13773 Civilian
20 Quantifiable Non-Maonetary
: H H “ H 21 | tinE Rat
Majority of the BES is made up of “1.0 Quantifiable MPTOVEMENE In Frrof Aete
” . . 22 Faster Response Time to New Regquirements
Monetary” benefit elements — either 1.1 Cost 30 Non-Quantifiable
Savings or 1.3 Improved Productivity 31 Quality of Lite
52 Morale

NOTE: BES was designed to measure incremental benefits, or
benefits relative to the Baseline Alternative




Avoiding Double-Counting in BES

e |Important not to double-count. For example, Cost Savings (1.1 Benefit
Elements) can easily be represented as a reduction in certain cost
elements in the CES

e We followed CEBoK guidance and chose to address Cost Savings in the
cost estimate and Improved Productivity in the benefits estimate

— Cost Savings are still represented in the BES, but the dollar amount is shown as SO

— Cost Savings BES elements are closely tied to the CES elements where the savings

are Shown y&—' Content Delivery (Aircrew Training)
2211 Software Deployment
Example: Content Delivery (Aircrew Training) 2212 Facilities
| J2==®  Rented Facilities
221212 Owned Facilities
‘Q‘ES N S — 2213 Instructor Labor
1111 Cost Savings - Content Delivery (Aircrew Training) 22131  Military - Active CES
11111 Eacilities 22132 Military - Reserve
11112 |Travel/TDY 22133 |Civilian

ooy Contractor
2214 Student Labor
22141 Military - Active

. 221432 Military - Reserve
Each of the Cost Savings BES elements map to a 22143  Civilian

corresponding CES element where the cost savings are Q‘: Contractor
. . . 2.1 Travel/TDY
captured in the cost estimate for the To-Be Alternative h»

Catering and Refreshments

11113 Refreshments/Catering

11114 Contractor Instructor Labor

22




Data Collection Instrument (DCl)

Developed DCI to facilitate collection of the Baseline Alternative
costs

Only 2.0 Operating & Support elements apply to the Baseline

Initial conversations with stakeholders indicated they would
prefer to report costs at a higher level and “allocate” those
costs to lower-level elements using percentages

— Time and effort to collect cost data at the lowest levels too great

Excel-based instrument includes:
— Interactive tree structure containing all 2.0 cost elements
— Input areas for costs and percent allocations
— Detailed definitions for all cost elements

— Sample cost drivers (variables) for each cost element, that the
stakeholder can provide in the absence of actual cost data (e.g., for
Travel/TDY costs, stakeholder can provide “number of trips (and people
traveling) per year, with starting and ending locations, and duration”) 23



Data Collection Instrument (DCl)

Tree structure containing the cost elements expands/collapses

/

Enter Baseline costs for “level 2” cost elements
1

Piease click on each header for additional detail about contents of each column, and click on input (yellow/white} cells for additional instructions on how to complete the cells.
7 |Please use the "+" and "-" toggles in the left-hand

umn to expand and collopse the structure as needed.

LEVEL 2 LEVEL 3 LEVEL 4
BASELINE COST ALLOCATION & ALLOCATION & VARIABLES FOR
8 (FY 2014 5K) SUM SUM ESTIMATING COST (optional)
¢ - Program Management $100,000
o 3 Military - Active ]
- 11 3 212 [Military - Reserve | %
- 12 3 213 |Civilian | 0%
- 13 3 214 [contractor | 20%
- 14 3 215  [Travel/TDY | 30%
. 15 3 216 Qther Program Management 30%
16 2 22 Content Delivery g 0%
37 2 23 Content Maintenance and Updates 0%
64 2 24 Hardware Maintenance & Management
65 2 25 Software Maintenance
66 2 26 Help Desk/Service Desk & PDSS —
67 7 27 Technology Refresh 0%
75 2 28 Recurring Fees D 0%
79 2 29 Data Security
80 2 2.10 Technical /SME Support
81 2 21 Other Operating and Support

[

Provide allocations percentages for remaining,
lower-level cost elements

If stakeholder cannot

3 e -] T ame + [Lowest tevet ~ | Samuie Varubies

3 120 Cpersting and Supoen

| hogram Management

§ 121 Wiilitary - Actowe X Nustur of st il itary FTES, by runk, pedfiorming program mansgesent funcons for issering/raming

& Nolitary - Seserwe X ot Sunctions for leaming/iraining

7 . X FTEx, by prace, stwp, and loce iy, DUTING SEOgINmM MAnapenant fusctions for lenming/eaining

) Contractor x Totel doflar smourt of comtrecty sssaciated with progre™ menagement fonchicny for leaming/rening

8 Trave!/TDY X Number of wips per yenr, Oy starting locetion. destination, guration, and number of pecpie, » wind with program management £
0218 Otrer Program Managemen % Any oner learmeng/tuINIng Program Mansgement costs, Beyond the “go lise” date of W iIthim-Scope COMTSES, NGOt BTToUNted for eisew!

Comernt Delivery

Content Delivery (Alicrew

Training)

X Desoripton of sofmare speddic 1o e delivery of U

& CONTENT INAT MusT be Sepioyed and configured frequendy of depicyment

provide costs, instrument
provides guidance on
what variables to provide
for each cost element (to
help us estimate)
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Using the DCI - Issues

Further conversations with more stakeholders revealed that each
group has different data collection limitations:

— Proprietary information (e.g. contract data)

— Level of detail at which cost data exists varies by organization

Many questions came up about the scope of the analysis — what to
include or not include
— What if part of the training is funded by another organization outside AMC?
— What about training that does not have a defined curriculum/syllabus?

Found that we needed some additional context about the data we
received in order to avoid issues with double-counting and/or not
including everything

— Do the costs being provided represent everything for training? If not, what
percentage is represented?

— Are any other organizations within (or outside) AMC funding part of the
costs? 25



Using the DCI — Addressing the Issues

e Developed customized DCls for each stakeholder group that can be mapped
back to the same CES

Example: DCI customized to collect cost data at the lowest possible cost element

LEVEL 2 LEVEL 3 LEVEL 4 LEVEL S
LOWEST BASELINE COSTJ BASELINE COST | BASELINE COST | BASELINE COST
LEVEL LEVEL CE# CE NAME (FY 2014 $K) (FY 2014 5K) (FY 2014 $K) (FY 2014 $K)
— _ =
3 X 2.1.1 Military - Active
3 X J212  [Military - Reserve Enter costs at the
3 ¥ 213 Civilian .
3 X 2124 |conwacter lowest level; DCI
3 X 215 Travel/TDY L H
3 - e —~— automatically sums
2

216 Other Program Management
=

Content Delive 50.0 _

Content Maint;ance and Updates $0.0 the pa rent Ievel
elements (no percent

allocations)

50.0
50.0

22
23
24
25
26
27
28
29
2.1

0

Data Security
Technical/SME Support
Other Operating and Support

=]
o

e Created Scope Document that provides a clear definition of the “universe” of
costs to collect and guidance for handling different types of scenarios (e.g.
how to handle AMC-funded training costs for non-AMC students)

e Developed list of “Context Questions” that we asked stakeholders to answer
along with their data submission (e.g. “What is the current expectation for
how each of the costs will change over the next 10 years?”) 26



Collecting Data for To-Be Alternative

e Approach for estimating costs

— Investment & Decommissioning costs (unique to the To-Be Alternative)
estimated based on market research of similar transformation initiatives
— Operating & Support costs were estimated as deltas from the Baseline
costs, based on:
e Market research on expected cost savings or increases where applicable

e Algorithms using parameters about the new environment created by the To-
Be Alternative (e.g. percentage of training that will be classroom-based vs.

virtual)
e Approach for quantifying benefits
— All benefits except Productivity Improvements captured on the cost side

— Market research of the productivity changes the To-Be Alternative will
create (e.g. what the reduced instructor time per course will be)

— Algorithms using parameters about the new environment created by the
To-Be Alternative (e.g. percentage of training that will be classroom-based

vs. virtual)
27



BCA Implementation

e Purpose of the Business Case Analysis (BCA) is to recommend a
preferred alternative, based on a comparative analysis of the
costs and benefits of the Baseline and To-Be Alternatives

We chose to limit the scope of our BCA to only monetized costs and
benefits (All costs in the CES and the 1.0 elements in the BES)

Used a 10 year period of analysis

e Analysis requires a Cost Benefit Model with the following
components:

Ability to alter parameters and assumptions around the alternatives to
“test” different scenarios

Costs and benefits of each alternative phased by FY, adjusted for inflation,
and discounted to represent the data in present value terms

“Then-Year” costs of each alternative phased by FY to be used for
budgeting

Automatic calculation of “measures of merit” used to evaluate the To-Be
Alternative

28



Summary:
BCA Cost & Benefits by Alternative

T
_ Baseline Alternative To-Be Alternative

Costs 1.0 Investment None ‘/
2.0 Operating & ‘/ \/
Support

Note: Defaults to Baseline cost
unless there is an identified cost

delta
3.0 None ‘/
Decommissioning
Benefits 1.1 Cost Savings None ‘/
(Quantifiable
Monetary) Note: Shown as SO in the BES, as

Note: All benefits are they are captured as cost savings

measured relative to the N the 2.0 portion of the CES

1.3 Productivity Baseline v
Improvements



BCA - Parameters

Cost Benefit Model has four main parameters tabs containing data
that the user may enter/modify:

— General Parameters — contains global parameters such as the OMB
discount rates used to calculate discounted, Present Value (PV) dollars

— Baseline Alternative 2.0 Costs — contains all 2.0 Operating & Support costs
for the Baseline, collected via the DCI, in FY 2015 S

— To-Be Alternative 1.0 and 3.0 Costs — contains estimated 1.0 Investment
and 3.0 Decommissioning costs for the To-Be Alternative, in FY 2015 S

— To-Be Alternative Benefits & 2.0 Cost Savings — contains the estimated
monetary value of both Productivity Improvements and 2.0 Operating &
Support Cost Savings, calculated based on user-entered parameters (e.g.
old vs. new mix of virtual vs. classroom training)

» Also contains ability to modify the schedule for phasing in cost savings
and productivity improvements (e.g. 0% of savings realized in first year,
50% realized in second year, etc.)
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BCA — Parameters (cont.)
NOTIONAL DATAONLY

To-Be Alternative Benefits & 2.0 Cost Savings Parameters

Modify Parameters

See how it impacts the value of Productivity
Improvements & Cost Savings

Aircrew Training - o/l parometers below apply only to Aircrew Troining courses

52,000

1,500

1,000

]

Fv 2015 & [Thousands ]
L

Alt 2 Time Saving Benefits for Instructors & Students

£1 BEC B
S}

5205.7

Alternative 2 Time Saving Benefits (Fy 2015 5K

M nstructor Time Savings B Stedent Time Savings

# of Classes 160
% Classroom-Based (Existing - Alt 1) B0%o
% Virtual - Self-Paced (Existing - Alt 1) 10%
% Virtual - Structured Setting (Existing - Alt 1) 10%
Sum of Alt 1 %s 100%
% Classroom-Based (To-Be Alt 2) 50%
% Virtual - Self-Paced (To-Be Alt 2) 30%
% Virtual - Structured Setting (To-Be Alt 2) 20%
Sum of Alt 2 %s 100%
Reduction in 5tudent time - Virtual 5elf-Paced 140
Reduction in Instructor time - Virtual Self-Paced 20

Reduction in Student time - Virtual Structured Setting 20

Reduction in Instructor time - Virtual Structured Setting 5

Note: For illustration purposes, only a subset

of parameters shown here

NOTE: All data are notional

Porticn of relevant
costs that are
efiminated a5 & result
of &t 2 change=

Alt 2 Impact on Relevant Cost Elements
(FY 2015 5K)

N

B Remaining Costs M Costs Eliminated inalt 2
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BCA — Costs & BenefTits
NOTIONAL DATAONLY

e Calculated both Cost and Benefit BY and PV dollars by element
and FY (2015-2024)

— BY S remove the effects of inflation and put all dollars in terms of one
base year (2015)

— PV S are needed to account for the time value of money, in order to
equitably compare the two alternatives
e Calculated only Cost TY dollars by cost element and FY (2015-
2024) — to be used with the chosen alternative for budgeting

Each cost element mapped to an appropriation type in order to calculate TY dollars using the Air
Force inflation rates provided by appropriation

FA A A FA A \J‘A“' FA A FA A A
CE Mame 201% 2016 2017 2018 2013 2&0 2021 2022 2023 2024 Total Appropriation

Use of Training Devices 00 0.0 0.0 00 0.0 $U\ 0.0 300 00 0.0 0.0 3400 - OEM
Consumables 00 0.0 0.0 00 0.0 00 \SD.D 0.0 00 0.0 0.0 3400 - DM
EnergytPOL 00 0.0 0.0 0.0 0.0 00 £ 0.0 00 0.0 0.0 2400 - O
Content Delivery [Man-Aircrew Training) FIBA040 [ 122436 | 124023 | $2293273 | 257400 | $259615 | $26126.2 F.0 | $2EEE23 | $2E202.8 [ $2255234.7

Software Deployment F1800.0 | $18000 | $1.8000 | $27000 | $3.2400 | $3.2400 | $3.2400 [ $3.2400 o £3.24000 | 32754000000 - Civilian Fay
F acilities $9124 $936.4 $4954.2 39723 $950.8 | $10096 | $10288 | $10483 | #0882 | $10500 TPietiid

Fented Facilities 44585 f4e8.2 4771 E LR 4564 0042 5144 $haa2 $5344 $544.3 | £5.0020 §3400 - OEM
Owned Facilities $4535 4682 4771 $42E1 4564 $E04.2 5144 $ha4.2 $5441 F5443 | $50050 §3400 - OEM
Instructor Labor EIE10D [ B3E400 | 226040 | 344530 | 40370 | $4,90802 | 350426 | E50972 | £51830 | 352102 | 458350

Iilivary - Active 49000 3024 $9213 39440 9673 $991.2 FAMEE | #0407 | $A0BEZ [ #0926 | £3.347.3 § 3500 - Military Pay
Military - Reserve $3E0.0 $IE3E $IE20 $ITTE $3ee9 43960 $40E2 $HEZ $42ER 4270 39291 13500 - Milicary Pay
Civilian L4001 4400 | 14400 | $20E00 | 25820 | $2.592.0 | 25020 | 25320 | $2592.0 | 25820 | 422022040000 - Civilian Pay

NOTE: All data are notional 32



BCA — Measures of Merit

Model automatically calculates four Measures of Merit used to
evaluate the To-Be Alternative:

Measure | Purpose | Interpretation __| Calculation

Net Present Represents the Higher = Better, NPV 1 = PV(Benefits) —
Value (NPV) discounted value of  >$0 is favorable PV(Incremental Cost)
expected net
benefits over the
period of analysis

(10 years)
Savings/ Highlights the Higher = Better, SIR = [PV(Benefits) — PV(Incremental
Investment relationship >1.00 is favorable Cost)]/PV(Investment)
Ratio (SIR) between financial

benefits and the
investment needed
to achieve those

benefits
1. Note: While CEBoK calculates this measure using all costs and benefits of each alternative (and then compares), we chose to

only look at incremental costs and benefits of the To-Be Alternative. This convention makes the NPV of the Baseline S0, by
definition.
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BCA — Measures of Merit (cont.)

Model automatically calculates four Measures of Merit used to
evaluate the To-Be Alternative:

Measure | Purpose | Interpretation | Calculation

Discounted
Payback Period

Real Internal
Rate of Return
(IRR)

Determines the
length of time
needed for an
alternative to realize
enough savings to
offset the
investment costs

Capture the merit of
the alternative as a
single percentage
value — the real
discount rate which
makes NPV =0

Lower = Better

Should be positive in
order to be
considered a worthy
alternative

Higher = Better

Calculated by finding the time
needed (in years) for PV(Cumulative
Savings) to exceed PV(Cumulative
Investment) (we automated in Excel)

Excel function calculates the % based
on the Net Value (BY) of the To-Be
Alternative in each year of the period
of analysis
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Preliminary Results
NOTIONAL DATAONLY

To-Be Alternative Measures of Merit

Net Present Value (NPV) $85,497.7K Over 10 years, the expected present value of net benefits provided by
the To-Be Alternative is over S85M

Savings/ 10.21 There is a greater than 10:1 ratio between the financial benefits of
Investment Ratio (SIR) the To-Be Alternative and the investment needed to achieve those
benefits over the 10 year period

Discounted Payback Period 2.3 years It will take a little over 2 years for the investment in the To-Be
Alternative to pay for itself, in discounted dollars

Internal Rate of Return 95% A 95% real discount rate would be needed to make the NPV=0
(IRR)
Net Costs Over Time (pv) Total 10 Year Cost for each Alternative by Type (PV)
90 o0 yoag S640,779.7
s20.m00 | $500,000 $572,8811
& 370000 | \ _
\E s60,006 \ % $400,000
..... s 9
& ssamo R samo00
g $40.000 T
§ 20Me + g 2300 000
8 s2000 |
Qe + g 4300000
2 2015 1016 017 1038 2018 020 202 02 023 202¢ G
Y 500 $R.285%0

— AT rnotive 1 Met Cost{PV) —ARerngtive 2 Net CoRt PV
WOEM Bywestmant

NOTE: All data are notional 3



Conclusion

e Transforming AMC into a premier Air Force learning
organization through optimum approaches to training requires
an analytically sound BCA in order to:

— Obtain a clear measurement of the costs and benefits of the
transformation relative to the “current state of the world”

— Justify the initial investment needed to implement the transformation

e We have established a new standard for estimating training
costs and conducting a comparative analysis of training
investment alternatives

— Created comprehensive CES and BES exclusively for training

— Developed BCA (and supporting Cost Benefit Model) that is well-
documented, traceable, and repeatable—in a framework uniquely
suited to evaluation of alternative training investments and
frameworks
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