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Industrial Agility Is Governed by Overhead Adjustment Speed (λ)

λ = speed at which overhead adjusts to workload

MID λ
Constrained

0.5

HIGH λ
Agile

0.8

LOW λ
Structurally Brittle

0.2
Slower Adjustment Faster Adjustment

Overhead adjusts 
slowly.  Demand 

becomes backlog

Partial adjustment. 
Backlog persists

Overhead adjusts 
quickly.  Capacity 

keeps pace with need

Empirical estimates from U.S. shipyards: λ ≈ 0.3 to 0.8 

KEY TAKEAWAY
Low λ → demand becomes backlog, not output
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Introduction
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“… a thorough review of contractor overhead costs 
is a complex undertaking requiring insight into 
corporate structures, business assumptions, and 
subcontractor arrangements … requiring time and a 
trained team” 

Dr. Ashton Carter, former USD(AT&L) and SECDEF
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Requirement to Surge
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20%+ of the 
world’s oil and 
LNG transits the 
Strait of Hormuz

Sustained U.S. Naval presence 
in the Strait requires 
continuous maintenance, 
repair, and modernization of 
ships and support equipment

STRATEGIC CONNECTION: 
STRAIT OF HORMUZ

Surge capacity enables presence.
Presence deters instability.
Instability threatens global security.

21 nm
(narrowest point)
2 nm shipping 
lanes
(each direction)

Oil/LNG Traffic Flow
Major Shipping Routes

Gulf of Oman

Persian Gulf
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Ability to Surge

ICEAA 2026 | Brian Flynn 6

NAVAL OUTPUT
FLEET READINES

DIRECT TRADES
Shipfitters, Welders, 
Electricians, Pipefitters

SUPPORT OVERHEAD
Engineers, Foremen, Trainers, IT, 
Fringe, QA, IR&D, Contracts, Safey, 
Logistics, IT, G&A

INDUSTRIAL INFRASTRUCTURE
Dry Docks, Cranes, Facilities, 
Utilities, General Tooling & Test 
Equipment, Software Systems

Overhead Adjustment Lag Is a Structural 
Constraint in U.S. Shipbuilding

THE UPPER LAYERS 
DEPEND ON 
THOSE BENEATH
If lost, output 
collapses quickly but 
takes decades to 
rebuild

ENABLERS
• Infrastructure
• Skilled Labor
• Indirect Support
• Supply Chain Ability to Surge

Strong foundation 
shortens the path from 
requirement spike to 
ships delivered
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Impediment to Surge
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Structural Rigidity Limits Shipyard Responsiveness

KEY TAKEAWAY
Rigid Systems Today → Higher Cost → Slower Readiness
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Impact on Fleet Readiness
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Strategic Threat
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Jiangnan Shipyard, Shanghai, China

China’s Shipbuilding Base Provides Strategic Scale

Produces 50%+ of global commercial shipbuilding

?
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Throughput vs Specialization
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Jiangnan Shipyard, Shanghai, China HII Newport News Shipbuilding

• Parallel builds     • High throughput    • Fewer platforms    • Extreme Complexity

KEY TAKEAWAY
λ for throughput yards likely higher than λ for specialized yards 
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U.S. Response
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KEY TAKEAWAY
Capacity Expansion Is Not Optional.  It’s Required to Meet the Targets

Future Fleet Goals & Industrial Rebuild
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Shipyard Industrial Base
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GD National Steel & 
Shipbuilding Company

GD Bath Iron 
Works

HII Ingalls 
Shipbuilding

Fincantieri 
Marinette Marine

Austal 
USA

GD Electric Boat
(Groton, CT &
Quonset Pt, RI)

HII Newport News

Norfolk Naval 
Shipyard 
(Portsmouth, VA)

Portsmouth 
Naval Shipyard 
(Kittery, ME)

Pearl Harbor Naval 
Shipyard & Intermediate 
Maintenance Facility
(Pearl Harbor, HI)

Puget Sound Naval 
Shipyard & Intermediate 
Maintenance Facility
(Bremerton, WA)
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U.S. Response - NNSY
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Norfolk Naval Shipyard (NNSY) Dry Dock 8:
FORD-Ready STRATEGIC Upgrade

NNSY and Puget Sound the only two public yards capable of carrier drydocking

The Ford-class generates three times the electrical power of a Nimitz-class carrier.  Even 
when the ship is "cold iron" (not using its own propulsion) in a dry dock, its advanced 

systems require constant cooling

Required for 
CVN-78 Class

New Massive Pump 
Station
(120,000 GPM)

High-Capacity 
Saltwater Cooling 
Distribution
(4x Old Capacity)

Electrical Substation 
& Shore Power
(60 MW)

USS Nimitz (CVN-68)

Dock #3: $0.5B for Columbia
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Chart of Accounts
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Flow of Contract Costs
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Flow of Total Contract Costs

Cost charged to a 
specific contract

Direct Material

$

Direct Labor

Direct Costs

Costs shared across 
multiple contracts

Overhead Pools

$

G&A Expenses

Indirect Costs

Direct Costs: “Caused” only by that 
contract/job/product

Indirect Costs: Cut across 
contracts/jobs/products
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Overhead Costs
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Mechanism for Sharing Indirect Costs: Establishment of Pools and Rates

Overhead Pools Put similar project-focused indirect 
costs together into a group (the pool)
• Engineering
• Manufacturing
• Material Handling

Put company-level costs together
• HR, accounting, finance
• C-Suite salaries
• IR&D, B&P

❶ Pool the Indirect 
Costs

❷ Allocate them to a Contract via a Rate

𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸 𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂 𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅 =
𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸 𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜 𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒
𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸 𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑 𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙 𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑

 

𝐺𝐺&𝐴𝐴 𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅 =
𝐺𝐺&𝐴𝐴 𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒

𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇 𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐 𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙 𝐺𝐺&𝐴𝐴 𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒
 

Each Cost Objective          gets a pro-rata share of Indirect Costs

Pool

Base

Per Section 31.203(c) 
of the FAR
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Partial-Adjustment Model
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Specification: Measures the responsiveness of a 
shipyard’s management to a shift in business base

1  𝑦𝑦𝑡𝑡∗ = 𝛼𝛼 + 𝛽𝛽𝑥𝑥𝑡𝑡 + 𝑢𝑢𝑡𝑡 ,𝑤𝑤𝑤𝑤𝑤𝑤𝑤𝑤𝑤

• 𝑦𝑦𝑡𝑡∗ = desired or long-run level of overhead cost
• 𝑥𝑥𝑡𝑡 = business base (direct-labor manhours or costs)
• 𝑢𝑢𝑡𝑡 = random disturbance term 

     𝛼𝛼,𝛽𝛽 = unknown population parameters
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Mechanism
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Mechanism:  The yard attempts to bring actual overhead 
costs 𝑦𝑦𝑡𝑡 to their desired level 𝑦𝑦𝑡𝑡∗

2  𝑦𝑦𝑡𝑡 − 𝑦𝑦𝑡𝑡−1 = 𝜆𝜆 𝑦𝑦𝑡𝑡∗ − 𝑦𝑦𝑡𝑡−1 ,𝑤𝑤𝑤𝑤𝑤𝑤𝑤𝑤𝑤 0 < 𝜆𝜆 ≤ 1

          Actual Change         Desired Change

𝑎𝑎𝑎𝑎𝑎𝑎 𝜆𝜆 = 𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠 𝑜𝑜𝑜𝑜 𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎 𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐
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Speed of Adjustment
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Estimation.  Substituting 𝑌𝑌𝑡𝑡∗into equation (2) yields

3  𝑦𝑦𝑡𝑡 − 𝑦𝑦𝑡𝑡−1 = 𝜆𝜆 𝛼𝛼 + 𝛽𝛽𝑥𝑥𝑡𝑡 + 𝑢𝑢𝑡𝑡 − 𝑦𝑦𝑡𝑡−1 ,  (rearranging)

4  𝑦𝑦𝑡𝑡 = 𝜆𝜆𝜆𝜆 + 𝜆𝜆𝜆𝜆𝑥𝑥𝑡𝑡 + 1 − 𝜆𝜆 𝑦𝑦𝑡𝑡−1 + 𝜆𝜆𝑢𝑢𝑡𝑡, or  (OLS form)

5  𝑦𝑦𝑡𝑡 = 𝑐𝑐 + 𝛾𝛾𝑥𝑥𝑡𝑡 + 𝜌𝜌𝑦𝑦𝑡𝑡−1 + 𝑒𝑒𝑡𝑡,𝑤𝑤𝑤𝑤𝑤𝑤𝑤𝑤𝑤 

   𝑐𝑐 = 𝜆𝜆𝜆𝜆; 𝛾𝛾 = 𝜆𝜆𝜆𝜆; 𝜌𝜌 = 1 − 𝜆𝜆; and 𝑒𝑒𝑡𝑡 = 𝜆𝜆𝑢𝑢𝑡𝑡.

The speed of adjustment coefficient, then, is 𝝀𝝀 = 1 − 𝜌𝜌

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



Regression Results
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6  �𝑦𝑦𝑡𝑡 = 6188 + 0.3478𝑥𝑥𝑡𝑡 + 0.6292𝑦𝑦𝑡𝑡−1,𝑤𝑤𝑤𝑤𝑤𝑤𝑤𝑤𝑤
                                             (4.88)             (3.37)

• 𝑅𝑅2 = 0.79
• 𝐹𝐹 𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠 = 31
• 𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶 𝑜𝑜𝑜𝑜 𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉 𝐶𝐶𝐶𝐶 = 6%
• �𝑦𝑦𝑡𝑡 = 𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝 𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜 𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐
• 𝑥𝑥𝑡𝑡 = 𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑 𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙 𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐
• 𝑦𝑦𝑡𝑡−1 = 𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜 𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐 𝑖𝑖𝑖𝑖 𝑡𝑡𝑡𝑡𝑡 𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝 𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝.

Yard X
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Regression Results
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Reflects how quickly overhead costs move toward their target

7  𝜆̂𝜆 = 1 − �𝜌𝜌 = 1 − 0.6292 =  0.37

This shipyard, then, closes only 37% of the gap in the first year, 
with 63% left for the remaining years

Speed of Adjustment Coefficient
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Speeds of Adjustment
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Overhead Forecasts
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Industrial Agility
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STRUCTURALLY 
BRITTLE

(λ = 0.05 – 0.20)

• Overhead adjusts 
extremely slowly

• High fixed cost 
concentration

• Limited surge 
capability

• High readiness 
risk

CONSTRAINED 
RESPONSE

(λ = 0.20 – 0.50)

• Overhead adjusts 
gradually

• Noticeable lag to 
workload deltas

• Surge possible – 
delayed & costly

• Moderate 
readiness risk

AGILE
RESPONSE

(λ = 0.50 – 0.80)

• Overhead adjusts 
quickly

• Flexible capacity 
available

• Surge achievable 
within 1 year

• Lower readiness 
risk

0.0 0.40.2 0.6 0.8 1.0

λ: SPEED OF ADJUSTMENT COEFFICIENT 
LOW λ: 

(Less Agile)
HIGH λ: 

(More Agile)

λ in Time Horizon Terms (Rule of Thumb)
λ = 0.3 → ≈ 5 YEARS TO ADJUST        λ = 0.7 → ≈ 2 YEARS TO ADJUST  

KEY TAKEAWAY
LOW λ MEANS THE YARD CANNOT SURGE QUICKLY – NO MATTER HOW MUCH FUNDING IT GETS

OPERATIONAL IMPLICATIONS

SURGE RESPONSIVENESS
• Higher λ = faster capacity response
• Lower λ = slow to respond; demand 

becomes backlog

LOW λ CONVERTS DEMAND SPIKES 
INTO BACKLOG INSTEAD OF OUTPUT

COST & SCHEDULE RISK
• Low λ drives higher overhead rates 

for longer
• Extends cost impact of demand 

shocks
• Backlogs persist for years

READINESS RISK
• Structural rigidity limits ability to 

surge
• Vulnerability in crisis or conflict
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Conclusions
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• Overhead Adjustment Lag Is a Strategic Constraint
• Overhead does not scale at the speed of demand; responsiveness is structurally 

limited 
• Capacity expansion is constrained not only by resources, but by adjustment 

dynamics
• Industrial Rigidity Has Readiness Consequences

• Persistent overhead lags can elevate costs, slow surge response, and prolong 
maintenance strain

• What appears as cost friction may in part be latent readiness risk
• Industrial Agility Can Be Measured

• Adjustment speed (λ) offers a way to assess responsiveness, not merely describe it
• Rigidity can be treated as an analytic variable, not just an anecdotal concern

• Resilience Has Carrying Costs
• Preserving overhead capacity may be expensive— but rebuilding lost capacity is 

often far more costly
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Implications for Policy & Investment
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KEY TAKEAWAY
INDUSTRIAL CAPACITY MUST BE DELIBERATELY BUILT – NOT ASSUMED

Capacity erodes faster 
than it can be rebuilt

Demand alone does not 
create surge capacity

Cutting overhead without 
structural reform risks fragility

Maximizing utilization 
reduces surge capacity
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Bottom Line
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λ  IF λ IS LOW, SURGE IS SLOW

CAPACITY YOU CAN’T GENERATE 
IS NOT CAPACITY

SURGE THAT EXISTS ONLY ON PAPER 
IS NOT SURGE

INDUSTRIAL WEAKNESS 
CREATES STRATEGIC RISK
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Brian Flynn   
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