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Topics

What is the CRED Model?

* How is it useful to Risk Management?

e |Introduction to DDG 1000 Program

e Causes of DDG 1000 Nunn-McCurdey Breach

* Applications of CRED Model to Better Document Similar Situations in the Future

e Brief Discussion on Complex vs Complicated Programs

 References
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What is the-Cost: Risk/tIneertainty-EXpoSure-: - wwiceazonine.comniozs
Determination (CRED) Model?

 |nitially proposed for Software Sustainment cost estimates, the CRED provides a structure to account for different
risk/uncertainties of cost performance factors in cost estimates (1, 3). The basic structure can be applied to other cost
domains.

Two questions the CRED proposes (1):
— What Should We Know?
— What Do We Know?

This provides a measure of Individual Exposure based on Lack of Knowledge for each portion of the cost estimate, providing
an estimate of uncertainty for each section. Individual Exposure spans from O (Full Certainty) to 10 (Full Uncertainty).

) System Test Peculiar
) Ship Systems ..
Execution L. . . and Training Data Support
Definition Engineering ) )
Evaluation Equipment

What Should We Know 10
4

What Do We Know
Individual Exposure | 6 | 3 | 3 | 5 | 4 | 1 |

* WBS based on Example Ship WBS from 2020 GAO Cost Estimating Guide (4)

SPA OBJECTIVE | RESPONSIVE | TRUSTED



Presented at the ICEAA 2026 Professional Development & Training Workshop - www.iceaaonline.com/nfk2026

How To Choose Uncertainty Scores

The CRED attempts to put a number on uncertainty, and as such scoring will be notional. As such, any consistent scale can be
used.

* Avalue of O indicates absolutely no certainty.

* Alow value between 1 and 4 indicates low certainty in data/methodology used to produce estimate.
* Avalue of 5 indicates partial understanding. A mostly-mature estimate based on mostly-verified data.
* Avalue between 6 and 9 indicate a solid model with low uncertainty.

* Avalue of 10 indicates full understanding.

\[o] Little Partial Good Full
Understanding Understanding Understanding Understanding Understanding

@ ® - é -
- -

1 2 3 4 S 6 7 8 9 10
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Additional CRED Uncertainty Areas for Shipbuilding

« The CRED model of capturing uncertainty is broken out into categories relevant to the project. Shipbuilding includes:

— Program / Project Management / Scheduling Factors (1, 3)

* Updating program schedules based on shifting priorities / budgets especially increases risk for complicated projects such as shipbuilding.

— Industry Capacity Factors (2)

* Limited large commercial shipbuilding capacity adds risk to talent acquisition and timing for construction of new ships.

— Technological Development Factors (2)

* Unpredictable development status and timeline of new technologies adds risk to new constructions in schedule, timeline, cost, and capability.

The flexibility of the CRED model allows the model to be applied across any type of project. The capturing of areas of
uncertainty allow better contingency planning and more realistic project management expectations.

Shipbuilding provides a unique class of risks that may be accounted for in various structures. It would be prudent to include
the above factors within said structure.
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How is the CRED Model Useful for Risk
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anagement?

* Once all areas of uncertainty have been identified, one can then calculate both Category Exposure and Total Model Exposure.
This can be used to find the areas with the most individual exposure for further analysis.

 Example CRED sections and calculation for a notional ship acquisition program below. Note Scheduling has the highest
category exposure, and likely should have further what-if analysis performed to determine potential impacts on the project.

Program Management

What Should We Know

What Do We Know
Individual Exposure

Management  Technical

Sustainment / Facilities and

Scheduling

What Should We Know
What Do We Know
Individual Exposure

Execution

What Should We Know
What Do We Know

Individual Exposure

Personnel Personnel
Capability Capability
Contract  Technological
Awards Development
Ship Systems
Definition Engineering
I

Funding Infrastructure
Rhythm Support
10
6 | 7
3
Testing and Industry
Certification Capacity
Timing Improvement
10
3
7
System Test Peculiar
and Training Data Support
Evaluation Equipment
7 | 5 | 6 | 9

Y. Individual Exposures
> Should—Be—Knowns

Category Exposure =

Y. Individual Exposures Sum
Y Should—Be—Known Sum

Total Exposure =

Category
Exposures

Program Management
Scheduling

Category

Total Exposure
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History of DDG-1000 Program

* Multi-mission destroyers, initially intended to emphasize naval surface
fire support (NSFS) (6).

* Program originally outlined the production of 32 ships (2), reduced to
10 ships due to cost increases.

* The final reduction from 10 to 3 ships due to changing mission
priorities caused the critical Nunn-McCurdey breach.

— Details on root causes of the Nunn-McCurdey Breach included in RAND
report (2).

* The three ships were procured in FY2007 - FY2009 (6).

USS Zumwalt, DDG 1000. (7)
* Changing mission focus from NSFS to Surface Strike have since

caused updates to systems on the DDG-1000 class ships. (6)
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Causes of DDG-1000 Zummwalt Nunn-McCurdey Breach

e According to the independent root-cause analysis by the RAND corporation, several factors influenced the DDG-1000 Nunn-
McCurdey Breach (2):

— Unrealistic Estimates for Cost and Schedule due to a failure to deliver planned resources, leading to multiple delays of
major program milestones

— Unanticipated Design, Engineering, Manufacturing, or Technical Issues as new manufacturing techniques and construction
procedures were required, introducing further risk to the program

— Immature Technology, Excessive Manufacturing, Integration Risk where multiple prototypes were at technology readiness
level 5 (TRL5) at milestone B, and over half were expected to be TRL6 at ship installation, leaving room for significant risk
in multiple major subsystems

— SecNav direction to change contracting strategy slipped schedule by 14 months leading to a $500 million cost increase for
the lead ship, as shipyards revised and increased costs during the delay

The CRED model provides a location to document and predict the effects of scheduling, management, and technical risks and
their potential effects on the program.
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How the CRED can help Predict Unexpected Slips

 Complementing the DoD Cost Estimating Guide’s recommended method of ‘What If” analysis for schedule uncertainty (5), the
CRED provides structure to expand on these what if scenarios.

Focusing on one primary factor identified by the RAND corporation in the Nunn-McCurdey Breach (2), the schedule slip of 14
months from contract reassessment had significant effect on all parts of planned execution and hardware costs.

The contract reassessment risk falls within the Schedule section of the CRED. Contract award timing determines much of the
rest of the project, so including potential contracting schedule slips would be prudent early in the Acquisition process.

Contract  Technological |CounS ik Industry _ _
Scheduling Awards Develo rr?ent Certification Capacity * Notional Scheduling C_RED Table, pre-
P Timing Improvement contract award. Submitted contract

What Should We Know details ar.e knc_)vyn., however before
What Do We K contract is solidified the unknowns are
e large due to potential contract changes.

Individual Exposure
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Complex vs Complicated Projects

 As much as we want the projects we model to be fully predictable, in practice the success of projects relying on many
interrelated components. This makes the project’s success difficult to capture in any simple estimate as many of the
interactions will be inherently unpredictable.

« The CRED is a useful tool at understanding complicated projects, but it does not provide much insight into the complex
interdependencies that underly all practical execution.

* The tool provides a solid basis and formulation for analysts to generate questions and hypothesize relationships between
variables. As such, even with the CRED methodology the DDG 1000 program may have still encountered significant failure
points leading to a Nunn-McCurdey Breach.

* The CRED seeks to minimize the Predictable Risks that arise from the complicated nature of projects.

SPA OBJECTIVE | RESPONSIVE | TRUSTED



Presented at the ICEAA 2026 Professional Development & Training Workshop - www.iceaaonline.com/nfk2026

References

1. Cheryl L. Jones et al. “The Cost Risk/Uncertainty Exposure Determination (CRED) Model - A New Approach,” Presented
ICEAA 2024 Professional Development & Training Workshop. https://www.iceaaonline.com/wp-
content/uploads/2024/06/MERO1-Jones-CRED-Model-Paper.pdf

e 2.Irv Buckstein et al. “Root Cause Analyses of Nunn-McCurdy Breaches,” Vol 1. Rand Corporation, 2011.
https://www.rand.org/pubs/monographs/MG1171z1.html

e 3. Dr. Brad Clark and Cheryl Jones. "The Cost Risk/Uncertainty Exposure Determination (CRED) Model: A New Approach,”
Galorath Federal Presented to NASA Cost Symposium, 2024. https://www.nasa.gov/wp-content/uploads/2024/05/37-nasa-
presentation-240423.pdf?emrc=134e13

« 4. “Cost Estimating and Assessment Guide: Best Practices for Developing and Managing Program Costs, Appendix VI Table
36”7 GAO-20-195G, 2020. https://www.gao.gov/assets/gao-20-195g.pdf

5. “DOD COST ESTIMATING GUIDE,” OSD 2022. https://www.cape.osd.mil/files/otherGuides/DoD_CEGuidev2_FINAL_PR.pdf
6. Navy DDG-51 and DDG-1000 Destroyer Programs: Background and Issues for Congress. (2026, February 13).

7. National Museum of the U.S. Navy, 21 April 2016,

SPA OBJECTIVE | RESPONSIVE | TRUSTED


https://www.congress.gov/crs-product/RL32109
https://www.congress.gov/crs-product/RL32109
https://www.congress.gov/crs-product/RL32109
https://www.flickr.com/photos/127906254@N06/26543438313/
https://www.flickr.com/photos/127906254@N06/26543438313/
https://www.flickr.com/photos/127906254@N06/26543438313/
https://www.flickr.com/photos/127906254@N06/26543438313/
https://www.flickr.com/photos/127906254@N06/26543438313/
https://www.flickr.com/photos/127906254@N06/26543438313/
https://www.flickr.com/photos/127906254@N06/26543438313/

	Prepare for the Predictable: A Case Study in Applying the CRED Model to Past Acquisition Programs
	Topics
	What is the Cost Risk/Uncertainty Exposure Determination (CRED) Model?
	How To Choose Uncertainty Scores
	Additional CRED Uncertainty Areas for Shipbuilding
	How is the CRED Model Useful for Risk Management?
	History of DDG-1000 Program
	Causes of DDG-1000 Zummwalt Nunn-McCurdey Breach
	How the CRED can help Predict Unexpected Slips
	Complex vs Complicated Projects
	References



