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Lessons Learned in Production Cost Management

Background

A number of high profile acquisition programs
have experienced significant cost growth in recent
years

Today’s briefing focuses on the production
aspects of cost growth

e Costly techniques utilized in an attempt to recover
schedule

e |nefficiencies associated with deferred work
e |ncentives that drive additional costs

We will introduce a conceptual framework to
illustrate the drivers for production cost growth
and the reasons that EAC projections often
underestimate production costs

Finally, we will discuss approaches to better
manage production cost growth and incentivize
cost management

Cost Overruns on USS Gerald
Ford Could Top $1 Billion

“The Navy'’s new
class of supercarriers
is likely to end up
costing significantly
more than
anticipated...”
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A manning profile is used by prooiuctlon managers to

represent planned production hours over time

N Phase | Phase ll Phase Il
Component Assembly Component Final Assembly and
Integration Test

Curve represents planned
production workload to meet

/ integrated master schedule

Work ramps down
during this phase

Man Hours

Work ramps up
during this phase

Majority of work is completed
during this phase

Production Milestone | Time Production Milestone Il Planned Delivery
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For example, in shipbuilding the three major phases o
production are associated with significant milestones

Block Erection Pre-Launch
Construction
. Phase Il
Equipment planning N
Section
Components assembly

Electrical cables

. Ship erection
Pipes

Pre-Fabrication of Sections
Post Launch

Phase lll

Dock tests and

Detailing evaluation

Modifications Sea trials

Final Outfitting
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Major production milestones are often incentivized with

Award Fee or Progress Payments

Cutting metal or
“Production Start”

Mating of aircraft
components
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Production often falls behind schedule for a number o
reasons
Late engineering, engineering changes, Optimistic Manpower Tooling, equipment, facilities, and
and scope creep Estimates process issues
- 0 Forecast Actual
g
=
Time e
Material and other quality issues Environmental Issues (e.g.,

Hurricane Katrina, labor strikes)
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To meet major production milestones, incomplete work is
frequently deferred to later production phases

Phase |

Man Hours

Work
completed

L

Phase Il

Payment & Fees are received for
executing Schedule Milestone |

Phase lll

Work-around plan is established to
L~ recover schedule and deliver on-
time

Block Erection

Time

Launch Planned Delivery

SYSTEMS THINKING, SMARTER SOLUTIONS."



Pres nted at the 2012 SCEA/ISPA Joint Annual Conference and Training Workshop - www.iceaaonline.com
ork around plans incorporate approacﬁes to recover

schedule which result in inefficiencies

Changes to Manpower Plans Changes to Production Schedules

Increased Staffing / Added Shifts Deferring behind schedule work to
later phases

Common Time

techniquesused| o1 516ting work out of sequence
_>storecover <1—
production Roi
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Another often inefficient te (i'mlque used to recover lost

schedule is adding more resources

Learning Phase Steady State

Productivity

» Causes crowding in the workplace

Time

» Requires increased supervision and
on-the-job training

» Less skilled workers take time to
developed adequate skill-set

> Occupies productive resources Decreases . .
» Often results in rework that is

identified in later, more costly phases
of production

» Rarely accounted for in
workaround plans
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Overtime is effective in short bursts, but ineffective and
costly when used throughout lengthy production phases

Labor productivity decreases throughout
its duration of use
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Overtime price premium is often
understated because is doesn’t

account for productivity loss \
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De?errmg work and working out of sequence also causes a

reduction in labor productivity and causes cost growth

Sub-optimal Accessibility issues
tool placement : _.

[ g

Deferred Work Cost Growth

120

100
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P
=]
Q
. I 60
Incurs time to £
— review work Z
around plans
20
Interferes with planned work
0 -
. a' -I Completed in Phase | Deferred to Phase Il Deferred to Phase Il
— N
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ill

For example, deferring a task like welding will require

additional operations and time to complete

Completed as planned in Deferred to Pre-Outfit Deferred to Build Stage after
Panel Line: after paint: compartment closeout:
8 hrs. . 40 hrs. . 80 hrs.

Re-paint
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Plans for recovering schedule often fail because these
inefficiencies are not taken into account

Phase I Contributors to Deferred
Phase | Work Inefficiencies

| Crowding

OT Fatigue
Added workload that is not

. . > - > \
accounted for in revised plan
Accessibility

Rework

Man Hours

Optimistic plan to catch up
on deferred work

Block Erection Time Launch Planned Delivery
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Inefficiencies make recovering schedule infeasible because

it would require manning beyond a realistic level

Phase | Phase lll

»

Man Hours

Work must be pushed to the
right due to resource
constraints

Block Erection Time Launch Planned Delivery
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The deferred work must be pushed to the right due to
resource constraints, thus impacting schedule

Phase | Phase Il Phase lll

Man Hours

Best Case
Delivery

|

Block Erection Time Launch Planned DeIivery
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Resource constraints will also likely prevent completion o

Phase Il work, further prolonging delivery

y Phase | Phase Il Phase Il Incomplete work
from Phase I

Incomplete work
Peak Manning Level from Phase |

2

Man Hours

Work
completed

Actual
Delivery

Block Erection Time Launch Planned Delivery
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Managing milestone dates can limit cost growth without

significantly impacting final delivery dates

Fixed Schedule Milestones Vs. Flexible Schedule Milestones
Deferred work is Less work is
affected by deferred Limits changes to
inefficiencies ! manpower and use of
OT, which reduces cost

—_—> and total workload

/\ Significantly delays ’_\

final delivery

7

Block Erection Launch / Block Erection Launch \

Work that is deferred

) More work is
is completed out of

completed in

Encourages work phase when it is more B
to be deferred costly to perform P )
cost effective
> Late delivery and cost overruns come as a » Late delivery is expected and schedule changes

surprise due to optimistic assumptions represent a realistic and cost effective plan

- P o 1 — ™ & -y ~— 11 ~ L]
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Gold Card Formulas often fail to accurately project

production EACs

# ESTIMATE @ COMPLETION (EAC) = Actuals to Date + [{Remaining Work) / (Performance Factor|]
EAC,,, ACWP,, + [(BAC - BCWPyy) / CPlyy]
EAC composits ACWPcum  + [(BAC = BCWPcyum) 7 (CPloyp * SPloum)]

e EAC formulas rely on the use of past performance data to project future performance

e Don’t fully account for production inefficiencies that result from deferred work,
overtime cost premiums / fatigue, and workaround plans

e Early CPIs / SPIs are not as meaningful because many of the complex integration
tasks have yet to be worked

e Tasks are often “cherry picked”, with difficult tasks being deferred to the last
minute resulting in inflated CPIs

e Rework is more costly later in the production build cycle
* Progress or % complete is often overstated early in the build cycle, inflating BCWP
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Incentive Fee Criteria often lead to behaviors that drive up

production costs
] __ Negative Implications
Incentive Criteria
/ Maximizing near term Incentive Fee is prioritized

over total program results
Incentives focused on meeting near- / - |
Quality is secondary to meeting schedule

term, schedule milestones :
milestones

N

Milestones are executed before sufficient
work is completed leading to costly deferred
work

2 Administrative efforts consume excessive
Subjective/difficult to measure manpower

Award Fee criteria

No measures of quality included in
criteria \ Contractors often achieve a high percentage

of Award Fee despite poor overall
performance
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Incentives can be improved by emphasizing end of contract
cost, schedule, quality, and performance criteria

Revised Incentive Approach
Incentive Criteria

Hold 80% of Incentive to the end of contract and
/ tie it to objective cost, schedule, quality, and

| . : I .

term,schedulemilestones

technical performance

/\

\ Base period incentives on successful

Incentivize end of contract completion of contract deliverables

performance (i.e. results vice activity)

Subicctive/difficul / Institute an objective scoring method that
. emphasizes cost, schedule, quality and/or technical
Award-Feecriteria
performance
Objective incentive criteria 3 Aggregate/Objective Incentive Pool requires less
utilizing an aggregate administrative effort to manage

Award Fee pool

SYSTEMS THINKING, SMARTER SOLUTIONSB."



Presented at the 2012 SCEA/ISPA Joint Annual Conference and Training Workshop - www.icegaaonline.com

Below is an example of objective incentive fee criteria as
applied to a missile production program

pefinitized Structure

» Simplifieddelivery decrements

— Foreach week late, the available incentive fee was
reduced

* Quality determinedto be linked to Open Items

— Ifone or more Open ltems related to a Production
deficiency existed, the available incentive fee would
be reduced each week it was not satisfactorily
addressed

— Foreach Open Item related to a Development N ego tia '[]“U Percentages
shortcoming, no reduction would be assessed
— Required detailed plan for how Open Items would be * Following delivery of a systemand closure (or a plan
determined for closure) of all Open Items, the Contractor would
e be entitled to an amount of the potential fee pool
* Determined that this pool would only be a portion of
the profit for the Contractor

— Contractor would still receive some amount of fee even if
equipmentis delivered late with Open ltems

— Contractor could still receive profit in the form of under-
runs on the “Share Line”
+ Percentages were not variable based on system
design maturity

21
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Near-term efforts can be balanced with fong-term results

by applying objective factors to a reserved “Incentive Pool”

CPI based on original contract baseline + negotiated scope changes =

Schedule Factor

(Planned Completion Date — Planned Start Date) _ 350Days - 0.89

D x (Actual Completion Date — Planned Start Date) 390 Days

% of Key Performance Indicator Achieved - -

% of incentive that is awarded at end

of contract \

>
x (510,000,000 x 80%)

$6,480,000
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potential production cost

growth that require management attention

30%

20%

Actual OT vs. Plan

N

A

A\

Time

Excessive overtime

» Leads to worker fatigue
and reduced productivity
»Indicates that the baseline

and / or recovery plan is not
realistic

» Could indicate a shortage
of needed skillsets

Manning Level vs. Plan

Time

Manning levels over Plan
» Causes Crowding

» Reduces Productivity

» Increases Supervision /
Management costs

Productivity

80% Performance Std.

AT

Time

Productivity below Plan

» Indicates overly
optimistic or unrealistic
planning assumptions
» Often results from
costly approaches to
recover schedule
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Several metrics are indicators of potential production cost

growth that require management attention

Deferred Work

Engineering Changes Defect Rate

15%

5%

/ |
7

Engineering Changes
» Result in costly

Time

Increasing Deferred Work Defect Rates

> Leads to costly

inefficiencies later in build
cycle

» High levels should call
EACs into question

» Rarely measured but has
a significant impact on
downstream production cost

Time

production disruptions

» Often require work-
around plans or schedule
delays to accommodate
» May warrant a

production schedule delay

to control costs

Time

» More costly later in the
build cycle

» Often result from
attempts to recover
schedule

» May indicate schedule
IS too aggressive
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Production Cost Lessons Learned Summary

* Techniques to recover schedule can lead to later I——):F.'.'
schedule delays due to the increased workload __'k-:_-_-_-_-j
associated with inefficiencies -ﬁl - —1

e Program Managers need to closely monitor
production metrics and adjust production
schedules to control costs

e Revising the schedule early in the build cycle can i ’\
reduce costs without dramatically impacting |

delivery dates

e How much are we willing to pay to deliver 4
months late instead of 5 months late?

Block Erection Launch

e Deferred work is rarely measured but may be one

of the best predictors of production cost growth
L ] . Deferred Work
e |ncentivizing production milestones often

increases deferred work and leads to cost growth

¢ |ncentives should focus on end-results vice interim
milestone achievement
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) Steve Sheamer

Senior Associate
@ 202.549.3320
@ 202.609.7294

steve.sheamer@jlha.com
1220 12th Street, S.E. * Suite 310 * Washington, D.C. 20003

Contact Us
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Allen Gaudelli

@ 202.609.7269
® 585.506.5421
@ 202.609.7294

allen.gaudelli@jlha.com
1220 12th Street, S.E. * Suite 310 = Washington, D.C. 20003
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