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PRELUDE - Lady Liberty at Risk

Our free nation
deep in debt
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The nation’s debt: “The single greatest threat to our national security”
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BOTTOM LINE

“We have good decision makers, but they don’t
view the totality of decision space”

Ben Bergen
Pentagon Acquisition Executive
This research offers an innovative, risk-focused paradigm
for analyses of project affordability. It eschews the myopic
Brian Flynn

perspective of addressing only the availability of funding

Integrating life-cycle costs, assessments of risk, and

evaluation of resource availability, the paradigm offers
!eadershlp a menu of cost constraints (goals and caps) | ec#»ﬁs } Alan Karickhoff
informed by project S-curves and impacts on the portfolio \

The result? Better illumination of trade space and stronger
alignment of projects with strategy
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INTRODUCTION

Affordability Analysis: addresses the degree to which the life-cycle cost of a
program or project accords with long-range modernization, force structure, and
manpower plans, given resource constraints

FY25$ Billions
A I
An affordable program 0| verage annu:
$25 +
* Syncs with strategy ol
* Reduces risk in the portfolio Y VAt WA

* Yields an ROI greater than alternatives ™|

e Fits within the topline "] _‘

2025 2030 2035 2040 2045 2050 2055
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Requirement - Embedded in Law & Regulation

U.S. DoD
o All acquisition pathways (not only Major Capability Acquisitions)
* “Prioritize product support and affordability” within a portfolio [DODI 5000.02]

Congress: programs must “... be affordable”

Material Full-Rate
Development Draft EMD RFP Production
Decision CDD CDD Release Decision
<> <> A Validation <><>A A <>
Calg:jlg)i:ity Materiel Technology Engineering and Production
Acquisition Solution Maturation and Manufacturing and -
(MCA) Analysis Risk Reduction Development Deployment

;
T <> e <> Initial Full

ROM Cost Goals Cost Goals Operational Operational

Cost Caps (at RFP release) Capability Capability

Public Law 114-328: Section 807
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Requirement - Statutory

Program Cost Targets (pubiic Law 114-328 Section 807, as implemented in 10 USC 4271]

. Established as fixed-cost requirements
equivalent to Key Performance
o Parameters (KPPs)
i
O . O
Cost Goals Tl 'i éﬁ y Cost Caps

« PAUC, APUC, yearly O&S
« Binding? E.g., CVN-78?

* Procurement Average Unit Cost (PAUC)
» Acquisition Program Unit Cost (APUC)
* Yearly O&S cost

Programs required to establish “... the procurement unit cost &
sustainment cost” as affordability targets
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Requirement - Joint Chiefs of Staff

Joint Capabilities Integration and Development System (JCIDS)

Budget Constraints

= “Describe how resources are
affordable ... given limitations
of the Component’s budget

2025 2030 2035 2040 2045 2050 2055

authority”

Portfolio Offsets

Life-Cycle Cost Estimates

A Ensure best practices are followed

II In accordance with
DoDI 5000.73 “Cost Analysis
Guidance and Procedures”

|dentify “... legacy capabilities which will
be reduced in scope or eliminated to allow
funding of the proposed new capability”

Cost Risk Analysis

“‘Present key results from sensitivity

/ and uncertainty analyses, including

the confidence levels”

Requires an assessment of affordability in the Capability Development Document

Iv}echnomics
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Requirement - MILDETs and Services

DAU: “Each DoD Component develops constraints for all its programs”

USMC & Navy Requirements

Acquisition and Sustainment

__ASN(RD8A) || Decision Authority

Military Civilian

Capability

P Materiel Technology

Assessment o EITL & Risk  Engineering & Manufacturing
(CBA) Analysis Reduction Development Production and Operations & Support

. Depl
o 2 O O 0 5 00" E

CONOPS

Initial AoA & draft System Post CDD Full-Rate  Sufficiency Sustainment
Capability  Capability Design  Integrated Update Production Review Review
Document Development Specification Baseline Decision (post IOC)

(ICD) Document Review Review

(CDD)

Department of Navy (DON): “Program affordability shall be reviewed at each gate.” secNAVINST 5000.2G
A
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Overarching Goal of Affordability Analysis

Through the 1llumination of trade space (cost, capability, capacity, funding, and
risk), affordability analysis addresses these two critical questions:

Development & av Can an organization afford to buy the
Procurement material solution or capability?

Sustainment aﬂ

And, once bought ... can the organization
afford to own it?

I\I}echnomics
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GAP

Missing Link — the Portfolio Impact

» Impact of cost constraints
Program Perspective * Portfolio tradeoffs

 Integration of project and portfolio risk

Then-Yearsh pror | FY23 || Fv24 | Fvos ] Fyas [ Fvar [ Fv2s [ [ FYOP Total [To Comp]Prog Total
ROT&E PrimaryLine Hems: APPN-xox; BA g PExux

Prior§ (PB 23
(Current § (PB24
Defa § (Current - Pricr

Requied's
Delta § (Curent - Required)
PROCUREMENT |  pinaylmlens PN ot BA X PEXRX
[Pior § (PB 23 -

(Current § (PB24
Deta § (Current-Prior)
ed' §
Deta§ (Current - Required)

Outbreak of “Spruill-only-itis” — or a myopic
focus on funding, by appropriation, over the
Future Years’ program

Portfolio Perspective

All projects over the life cycle

Generation of a Dr. Spruill table (an invaluable contribution to the cost community) is necessary but not sufficient
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Gap - example

Affordability Determination: One Organization’s Perspective

Ilgnores: (1) acquisition costs outside of window, (2) O&S costs, (3) impact on the portfolio
Omits: (1) quantity streams, (2) unit costs, and (3) current vs original estimates

Year #1 Year #2 Year #3

Acquisition
- Acquisition Cost TYS$,
Truncates Dr. Spruill’'s Acquisition Cost TY$,
- : Cost TY$,
prior funding

FY25 FY26 FY27

5

Year #4 Year #5

Average yearly funding

e IR " Truncates Dr. Spruill’s
CostTY$, Acquisition t o .f pd'
Cost TYS$, o-complete funding

FY28 FY29

If the five — year funding total > Z acquisition cost; |,then the project is af fordable

i=1
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SOLUTION

Project and ‘ Project Risk, and Portfolio Risk and Resource
Portfolio Pricing Cost Constraints Tradeoffs Impacts
Project Portfolio

Sample Pricing Options

100% T

Quantity Profiles 2025 2030 2035 2040 2045 2050 2055

20% T

I n p u ts ? FY255 Billions
i ; Z so% | P80 Contingenc

Point Estimates 2 o SRy

CVs E o | ~

Budget Positions Lé o/ Risk-Adjusted Mean

Figures of Merit G %1
B ‘
&

0%

Forging the missing link — a laser focus on risk

I\I}echnomics



Presented at the ICEAA 2025 Professional Development & Training Workshop - www.iceaaonline.com/atl2025

Analytical Backbone - the CV

Coefficient of Variation (CV) + Point Estimate = S-Curve

o
CV = a cost distribution’s standard deviation divided by its mean = E

E(B) =8

Relatively low CV

/

Higher CV:
Decreased

precision of
estimates

CV benchmarks available based on U.S. DoD acquisition outcomes
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CVs Mappable as Proxies:

. Australian Government

: S © Defence
CVs by Milestone: Planning (A), Development (B), and Production Estimates (C)

Materiel Development Full-Rate Production
Decision Decision
<>Ivn+crpola+iov| A A A Twterpolation <>
Materiel Technology Engineering and Production
U.S. DOD Solution Maturation and Manufacturing and 08&S
Analysis Risk Reduction Development Deployment
DOD Strategy and Risk Mitigation & " In-Service &
: Concepts Requirements Settin AEElEe Disposal
Australia P q 9 >
Gate 0 Gate 1 Gate 2 I0C
e Busivess Case Argument e RiskReduction e Authority to acquire a fully
e Total Cost of Ownership e Narrowed Trade space defined and costed capability
e Tudustry Considerations e Detailed Cost Estimates e Whole Life Cost Estimates
e Refined Requirements
A
I\I}echnomics
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Analytical Backbone - the S-Curve

Prospective S-Curves for a Project

5% CV from program office during an AoA versus the
benchmark norm of 75%

100% 1 g Each point represents
2 . §
CVs Benchmarks 2 s | ACHEMIOIESAY a different level of risk
_ ﬂ: s | Senchmark OV and level of funding
E = N
?«é | Both estimates At P80 there’s a 20%
z identical at P50 chance that estimate will be
0% —t— exceeded. At P30 the
Unit Cost chance is 70%

Actual data — sanitized

Benchmark CVs support cost realism. Projects too often suffer from optimism bias

I\I}echnomics 16
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Points on the S-Curve

Early Project Considerations Implementation

ROM Funding Band Range of Cost Goals Final Goals and Caps Should-Cost Targets Enforceable Metrics

Cost Goals

Project - o
) Critical Decision: Goals

Sample Cost Constraints

100% +

What level of risk is acceptable in setting a budget?
0% | Cap at P8O Independent cost competencies in DOD prefer to use the
risk-adjusted mean, assuming a realistic S-curve

Risk-Adjusted Mean

50/50 Number ‘
40% +

e Threshold (will cost)
e Objective (should cost)

Estimated Cumulative Probability

0%

Unit Cost

The affordability paradigm illuminates the impact of choices
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Points on the S-Curve

Early Project Considerations Implementation

ROM Funding Band Range of Cost Goals Final Goals and Caps Should-Cost Targets Enforceable Metrics
Cost Cap
Project

_ Critical Decision: Cost Cap
Sample Cost Constraints

100% +

At what point does the cost of a new or enhanced

80% Cap at P80 .
capability become so high that component leadership

% 1 T would rather cancel the program, significantly reduce

ol 0 Number quantity or operational capability, or cut back other

programs in the portfolio rather than continue?

Estimated Cumulative Probability

0%

Unit Cost

The affordability paradigm illuminates the impact of choices

I\I}echnomics 18
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Portfolio Perspective

4

~

Sea & Undersea Domain Air Domain Ground Vehicle Domain Space & Missile Domain
Capacity Risk _
Q Criticality in meeting goal: A Aggreggte Risk Score
authorized acquisition O Requirements (threat)

Q Cost & Schedule
O Technical

objective (AAO) + “hedge” units ( ¥ Q Programmatic

CapaCity 1.0,1.0, 1.0

Figure of Relative Merit

U Importance in meeting
strategic requirements

O Conflation of wargaming
and MCDA

Bubbles sized to costs over acquisition or the lifecycle

‘ = $100M in FY25$

]
I\I}echnomics 19
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Project Punch

== 0= 5 &2 =3 &=
Capability and Capacity produce — “Punch”
Value Score Criticality of Geometric Mean
(1.0t0 2.0) Capacity Score of the two scores
(1.0 to 2.0) (1.0 to0 2.0)
The ability to achieve a Number of systems of
desired outcome in a a defined capability
specific operating
environment (capacity score x capability score)/?

“‘Production is deterrence” [Dr. Bill LaPlante, former USD(Acquisition & Sustainment)]

I\I}echnomics 20
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IMPLEMENTATION

Project and Portfolio Inputs

@ S-Curves and Budgets

B
2 o
e

0%

Materiel Solution Each project in the

portfolio
@ Portfolio Parameters

For current budget
positions & capacity
goals

Management Engagement

€ Pricing Options

e Dollar impact of choices for goals & caps
1 e Impact on the project and the topline

¢ Risk considerations

O Portfolio Offsets to Support Affordability

e To individual programs
1 o Unit prices & budget risk

o Project punch

e |s the program affordable? At what price & risk?
e What is the impact on the portfolio? What are the offsets?

The Affordability Analysis Tool enables rapid analysis in a dynamic resourcing environment

I\I}echnomics
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Project Inputs

Programmatic Data

ESTIMATE TITLE US. pob

DoD Australia
COST UNITS O oK © sM O 5B Public Services & Procurement Canada
DOLLARS TYPE @®  Base Year (S) () Then Year (S) I _
ORGANIZATION v //J £.9., Sea Domain, Air Domain
COMMODITY V] ] | €9, US. DD WMS A, B, or C; AU Garte x
Quantity (AAO) (ieveric Framework Gate, 2, or 3

|~

MS OR GATE V]« Acquisition (Production & Development)
LIFE CYCLE PHASE V]| < Development

Production

Iv}echnomics
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Project Inputs

Cost Estimates

PRIMARY (E.g., Independent Cost Estimate (ICE))

Normal
Logwormal

Benchmark (re programmatic entries)
User Iunput

Wean
WMedian

Distribution Type [v] «
Coefficient of Variation (CV)
Unit Cost (Point) Estimate

At the Mean or Median V] -
SECONDARY (E.g., Program Office Estimate (POE))
Distribution Type [v]
Coefficient of Variation (CV) N
Unit Cost (Point) Estimate SﬁW\@ bﬁsw MPM+S

At the Mean or Median V]

Iv}echnomics

Pricing Options
O ®©@ ®©@ O O @

p4d0 p50 Pu p60 p70 p75

Risk-adjusted mean
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Portfolio Inputs

Sufficient to defive an  Establishes baselive  Exogenous input from Sustaimment up to
S-curve for each project acquisition cost portfolio analysis % of life-cycle costs
1 (= Q x unit cost) 1
( \ v ( | l

Median or Inputs from Portfolio Analysis
Mean cv P-Value Quantity: % of (Ratio Scales: 1.0 Low to 2.0 High) | Acquisition Yearly
Program or | Unit Cost | for Pointin | at which AAO + Quantity Criticality | Composite | Figure of Funding Average
Project in FY255 M | Acquisition | Budget Set |Hedge Units| Bought | of Capacity Risk Merit in FY255M 0&S Cost

Establishes Defines Establishes
budget risk remaining resource
trade space availability

I\I}echnomics o4
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Dynamic Decision Dashboard

Bp = basis point = 1/100 of 1 percent

@ POR Affordability Baseline (4] Portfolio Affordability Offsets
Cut Quanftity Accept More
POR Baseline Parameters _ _ P-Value for Budget = x%
Nominal P Value| so0% * Baseline from input Value of Project Punch = XX |:| 10% |:| 100 bps
template [ 20% [ ] 200 bps
Resourcing (FY25$M) ¢ No_lmmal budget Resourcing (FY255M [ ]30% [ ] 300bps
Requirement| Funding |[Shortfall requirement (reduest) Requirement| Funding |Shortfall
. | v
‘ Project Punch I Savings ($M) $
@ [Iterative Selection of Constraints © Portfolio Affordability: Running Totals
Pollar Dettas from Baseline Requirement Funding Shortfall
Program of Record (Budget Request) (Baseline) Funding - Request
oo M oioers) € roR $ $ $
% . (Choose: @ ® @)
i) Goal - Threshold Portfolio : 3 s
37 - Goal - Objective (1tonlist)
Unit Cost | $ | Cost Cap Total g S 3
Leadership thooses a trio of affordability unit cost constraints (POR + Portfolio)

I\I}echnomics



Presented at the ICEAA 2025 Professional Development & Training Workshop - www.iceaaonline.com/atl2025

EXAMPLE

Is the Navy’s frigate program affordable?

Notional ship and portfolio leveraging sanitized actuals from U.S., Canadian, & Australian projects

I\I}echnomics 26
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Portfolio Inputs - example

— Inputs for Strategic Ballistic Missile Submarines (SSBNS5s)

Cost, CV, Quantity Portfolio Scores
Boomers — and Budget Objectives (1.0 low to 2.0 high)
Attack Submarines Unit Cost in Quantity: AAO + Criticality of
Aircraft Carriers FY255M (@P64) Hedge Units Capacity
Destroyers $10,807 10 Boats 1.90
Command ShIpS CV for Point in % of Quantity Composite Risk
Large Deck Amphibs Acquisition Bought Assessment
Mine Countermeasure Ships 0.56 5% 1.75
Supply .ShIpS P-Value for Figure of Value
Fleet Oilers Budget Request or Merit
Unmanned Vessels 0.64 2.00

SSBN’s: High unit cost, high value, high risk, and firm need to buy 10 boats

I\I}echnomics 7
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Frigate Inputs & Outputs

Twitial pricing
selections from

N pu ts decision-maker - O utp ut Total Cost

l ($Shortfall)

Program Office Estimated Unit Cost of Frigates
O Point Estimate = $1,000M PO @) o e POHO@)| $54,450M
JCV=10% $22,450M
d Distribution = Normal Bl P?E ICE (522, )
O Estimate at the Median 5 () 3 £1.215M 1610,
Q Quantity = 30 S

@ | i N | T @) $40,590M
ICE % e $1122M -, \ PISk*ﬁd]HSfﬂd mean ($8,590M)
Q Point Estimate = $1,200M 2O B [ $f200m  $1353M 750 @)| $36,000M
Qcv=52% | ($4,000M)
A Distribution = Normal 0% - S : .
Q Estimate at the Median P45 @ W MW W SLD S S s S P45 @)| $33,600M
[ | QI.]EII]HIZY =30 Millions of FY2025% {51,EGDM}

Funding = $32,000M for 30 Ships
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Affordability Baseline

Portfolio Affordability: Baseline (FY255M)

Fixed — an exogenons

variable
Pricing at the . ,
Threshold value Requirement Funding Shortfall
/ (Budget Request) (Baseline) Funding - Request
( Choo:;fg‘a"é) o) $36,000 $32,000 $4,000
Portfolio
(1 to 10 list) $696,084 $674,861 $21,223
Total $732,084 $706,861 $25,223
(Frigate + Portfolio) ’ ' ’

I\I}echnomics
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Sample Offsets

Offsets: Carriers  Bp=basis point = 1/100 of 1 percent Offsets: Amphibs

e ) Bt R (ecroase Pundh)  Budipet Risk
P-Value for Budget=| 60% (Decrease Punch) udee > P-Value for Budget=| 75% g
Value of Project Punch=| 1.45 I:l 10% I:l 100 bps Value of Project Punch=| 1.37 I:l 10% I:l 100 bps
Resourcing (FY255M) |:| 20% |:| 200 bps Resourcing (FY255M) I:' 20% I:l 200 bps
Requirement| Funding Shortfall I:l 30% 0D I:l 300 bps Requirement| Funding Shortfall I:l 30% 500 I:l 300 bps
$108,029]  $108,029] 50 [ ] other ps Other $93,875 $93,875 50 Other  bps Other
v v
Project Punch 1.45 «<—  Savings ($M) | $5,450 Project Punch 1.35 <—  Savings ($M) | $8,550
(wnchanged)
Offsets: Unmanned Vessels Portfolio Affordability: Running Totals (Fr25$m)
i Pricivg at the : :
CotQunde | Acomitore ||y Reaubement [“Funding | Shortfal
P-Value for Budget=| 75% (Decrease Punch) udget Ris . / (Budget Request) (Baseline) Funding - Request
Value of Project Punch=| 1.80 10% I:l 100 bps (Choo?:-gite@) o) $36,000 $32,000 $4.000
Resourcing (FY255M) |:| 20% |:| 200 bps Portfolio
Requirement| Funding |Shortfall I:l 30% 300 bps o D( $670,337 $674,861 $4,524
580352 | 578,000 | 2,352 [ other [_] other (10 10ist)
- ~ Total  Me706,337 $706,861 $534
Project Punch 1.72 <« Savings ($M) | $11,747 (Frigate + Portfolio)
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GOVERANCE

The affordability analysis framework and tool illuminate trade space for
leadership — with a laser focus on risk and impact

But what’s the governance structure, or how do you run the machine?

Timelines of activities
Who does what and when and how to

Deliverables |

Providers of information - implement the framework and to
execute the analysis?

Stakeholders

Decision points

Rudyard Kipling: “I keep six honest serving-men (They taught me all | knew); their names are What and

Why and When and How and Where and Who’

Iv}echnomics 31
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Governance: DOD Milestone A

o . DoDI 5000.85: Major Capability Acquisition
<> Decision Points
S Cost Review Board Decision on entry MS A
____; Critical Inputs view into the TMRR Phase‘ Decision

or Equivalent

Informed by DoDI 5000.73, Cost Analysis Guidance and Procedures l

m CRBT-1 80 CR;—45 CR;—30 CR;—10 @ CRTB+5 CRBT+10 @ .
& O O

P . [ : | : :
| » AOA (in-progress) | P o Final AoA results: " D(rjaf;.l. ' LCCE (POE/ICE) ! Final Bri:f to Brief to Brief to DAB
: ! e Initial LCCE’s |  Final draft CDD  Atforda Wty forthe ' Affordability Decisi Component
Deliverable i ] : i f ! Analys|s i : oraapility pecision- .
. ¢ Resource funding ! . * Draft 2366a . (ROM .recommended | poiGic maker Leadership
:“b_a_\?ds ______________ : i___(_:?_r:[lfl_c_a}l?_r]______: Cost Goals) L F?'_A _______ : t |
Iterative
e AoA Study Team e Cost Enterprise e Cost Enterprise PM & all PM & all
|_* Resource Sponsor ; ECCLRE S A level  ERCHIIEECE R Level Stakeholders  Stakeholders
. » CAPE . Organization : * CAPE : Organization
AoA’s run from six
months to two years 2366a: MDA certifies that “Level of resources required to develop, procure,
¢-mmmm > JCIDS: KCP ROM Goalls for the draft CDD and sustain the program is sufficient for successful program execution”
Affordability Analysis executed in tandem with the AoA Key Cost Parameters: PAUC, APUC, & annual sustainment cost
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SUMMARY

Our innovation punctures traditional thinking with its myopic

reliance on sand charts and a fit-to-the-five-year-program mentality Risk

Project

: . capacity | 1.0,1.0,1.0
Sample Cost Constraints Integrates pI’OjeCt COStS, 1

100% +

@,
. . . Lo, .

g funding, and risk with %f/@,
= 80% + Cap at P80 . ..
E Strategic decision-
g o o making
= Risk-Adjusted Mean
g 50/50 Number - —
5 40% + -
é 20%
ki

0% t {

Unit Cost

Transforms financial constraints into opportunities to right-size the portfolio to ensure affordability
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The right product at the right time
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