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Abstract 
 
The U.S. shipbuilding industrial base struggles to ramp up production capacity in response to 

rising fleet‐size requirements, aging platforms, and maintenance backlogs. Shipyards face 

lengthy design times, shortages in skilled trades, and large fixed investments, creating inertia in 

overhead structures. 

 

This paper examines how quickly shipyards adjust their overhead accounts when production 

signals change, providing new empirical evidence on the responsiveness of the industrial base. 

An econometric model traces how overhead costs evolve toward a desired level determined by 

expected workload, backlog, and contract awards. The dynamic explains why overhead rates stay 

elevated even as production ramps up, and why cost shocks propagate across programs for years. 

Understanding the adjustment lags is essential to better predict maintenance schedules, to right-

size workloads, and to better target investments. 

 

A sharper understanding of shipyard overhead costs, then, is not just an accounting exercise – 

it’s a readiness multiplier. 
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Introduction 
 
Background 
 
Since World War II the U.S. has built the best military vessels in the world including surface 
combatants, aircraft carriers, amphibious assault ships, attack submarines, and nuclear-powered 
ballistic missile submarines (boomers).  But in recent decades we’ve neglected the factory that 
makes them – the public and private shipyard industrial base. 
 
In the early 1980s the U.S. had dozens of shipyards building commercial and military vessels.  
This robust industrial base has since shrunk by an order of magnitude.  Today, only a half dozen 
private yards build large Navy ships and submarines, dominated by two conglomerates, General 
Dynamics (GD) and HII (formerly Huntington Ingalls, Inc).  Only one shipyard builds aircraft 
carriers – Newport News Shipbuilding (NNS), the largest reporting segment of HII, just down 
the road from Norfolk, VA.1 
 
The nation's four public naval shipyards, Norfolk Naval Shipyard, Portsmouth Naval Shipyard, 
Puget Sound Naval Shipyard and Intermediate Maintenance Facility, and Pearl Harbor Naval 
Shipyard and Intermediate Maintenance Facility, are dedicated exclusively to depot-level 
maintenance, repair, overhaul, and modernization of carriers and submarines, work that is 
essential to national security. These facilities do not engage in new ship construction. The public 
shipyards are among the oldest in the country, having been constructed to support the wooden 
and steel fleets of the 19th and early 20th centuries.  Notably, Norfolk Naval Shipyard, 
established in 1767 during British colonial rule, predates the U.S. Department of the Navy by 31 
years and was originally intended to serve steam and sail vessels.2 
 
And commercial work in the U.S. today?  It’s largely gone.  The production numbers are stark – 
and discouraging.  Large-ship construction is effectively limited to Jones Act niche vessels, or 
those intended to ply U.S. waters.3  Since the end of federal commercial ship construction 

 
1 Second-tier builders include Austal, Fincantieri Marinette Marine, Bollinger Shipyards, and Hanwha Philly 
Shipyard. 
 
2 On 30 April 1798, President John Adams signed “… a bill to establish an Executive department, to be 
denominated the Department of the Navy . . . the chief officer of which shall be called the Secretary of the 
Navy, whose duty it shall be to execute such orders as he shall receive from the President of the United 
States.” Source: U.S. Naval Institute.  Amazingly, the naval titles have since remained intact. 
 
3 The Merchant Marine Act of 1920, commonly referred to as the “Jones Act,” is a federal statute designed to 
regulate maritime commerce in U.S. waters and between U.S. ports.  The law stipulates that virtually all 
vessels engaged exclusively in domestic trade must be constructed in American shipyards, by American 
workers, operated by American crews, and owned by American companies. 
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subsidies in 1981 under the Reagan administration, many former yards have been closed, 
converted to repair only, or redeveloped for non-industrial use.4 
 
The U.S. currently builds only 0.1% of global commercial ship tonnage.  One tenth of one 
percent.  By contrast, China dominates global commercial shipbuilding by a wide margin.  
Thanks to large, modern shipyards, low labor and capital costs, strong state support and 
subsidies, and integrated steel, engine, and component supply chains, the People’s Republic of 
China (PRC) constructs roughly 45% to 50% of yearly worldwide total output by tonnage, 
including container ships, bulk carriers, tankers, and LNG (Liquefied Natural Gas) carriers.5 
 
China State Shipbuilding Corporation, the PRC’s largest shipbuilder, delivered more commercial 
tonnage in 2024 than all U.S. yards combined since the end of World War II! 6  In one year alone 
versus 80 years of production for America! 
 

Impact 

Limited capacity and capability of the shipyard industrial base jeopardize readiness of the fleet.  
Submarines and carriers routinely wait months and sometimes years for maintenance slots, or 
availabilities.  Maintenance delays compound.  A late overhaul disrupts multiple future cycles. 
 
Further, ships sometimes deploy early to meet operational demand even when maintenance is 
incomplete.  And sometimes they remain on station longer than planned, resulting in extended 
future availabilities due to worsening conditions.  Rust doesn’t get better with time. 
 
The maintenance backlog is especially critical for the nation’s attack submarines and nuclear-
powered ballistic missile submarines (SSBNs, or boomers) given their critical roles in nuclear 
deterrence/second strike, anti-submarine warfare, and special operations.  Attack submarines 
often miss scheduled maintenance windows.  The most egregious recent example is the delay of 
a Los Angeles Class boat, the USS Boise (SSN-764), which waited in line for five years to enter a 
repair facility after losing its dive certification – an important requirement for a submarine!   
 
Fewer deployable SSNs, in turn, reduce force-structure numbers.  A ship waiting its turn in a 
maintenance queue is one less available to the fleet, and one less available to deter aggression. 
 

 
4 In 1981, President Ronald Reagan discontinued federal subsidies for building commercial ships, aiming to 
limit government participation in private industry. This decision included ending the construction differential 
subsidy program and other forms of support under the Merchant Marine Act, which had previously enabled 
American shipbuilders to better compete with subsidized international shipyards. 
 
5 “Are U.S. Policies Eroding China’s Dominance in Shipbuilding?”  Center for Strategic and International 
Studies, commentary by Matthew P. Funaiole, Brian Hart, and Aidan Powers-Riggs, 24 Sep 2025. 
 
6 “Refit to rebuild: A blueprint to help boost US commercial shipbuilding competitiveness,” SEA and JOB, 3 
Nov 2025. 
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If this weren’t enough, the Columbia Class submarine program, the Navy’s top acquisition 
priority, faces schedule delays, workforce shortages, and rising costs at Electric Boat and 
Newport News, leading to capacity challenges as future production timelines are extended.  
Pressure increases from the AUKUS (Australia, United Kingdom, U.S.) trilateral security 
partnership which requires additional attack submarines, further constricting the bottleneck.7 
 

Threat 

The PRC’s commercial work benefits its military through execution of a military/civil fusion 
(MCF) strategy.  Commercial and Navy vessels are built in the same yards using the same 
drydocks, cranes, and workforce.  Suppliers of steel, propulsion, electronics, and ship systems 
serve both markets.  Integration produces inviable economies of scale. 
 
The PRC now builds military vessels far faster than the U.S.  Alarmingly, the PRC is adding 
rapidly to its stockpile of nuclear warheads with a projected 50% increase by the end of the 
decade.  It’s designing and building submarines to support their delivery using sea-launched 
ballistic missiles.  Included in the buildup are the current Type 094 (Jin class) SSBNs and next-
generation SSBNs, the Type 096 (Tang class).8 
 
Make no mistake – China has built a shipbuilding machine.  It can out-produce the U.S. in a 
prolonged conflict, especially in the Indo-Pacific area of operations. 
 
 
U.S. Response 
 
Revitalizing shipbuilding is vital for both national defense and economic strength.  Leaders in 
Congress and the White House are working to rebuild military and commercial shipbuilding 
capabilities, focusing on these key initiatives: 
 

• The White House has ordered an evaluation of investments needed to expand the 
Maritime Industrial Base (MIB), which includes ship construction and repair, supply 
chains, infrastructure, workforce development, and support for civilian mariners, or 
CIVMARS. 
 

• South Korean companies such as Hyundai and Hanwha are investing heavily to upgrade 
American shipyards with advanced technology.9 

 
7 U.S. shipyards currently build roughly 1.2 attack subs per year, but the Navy needs to reach 2.33 per year to 
meet its own needs and fulfill the Australian order.  Source: Department of Navy leadership testimony before 
the before the Senate Armed Services Committee, April 2025. 
 
8 The monikers “Jin” and “Tang” are NATO’s names for the boats, not the PRCs.  In the People's Liberation 
Army Navy (PLAN), nuclear submarines are all named Changzheng (which means "Long March") followed by 
a number (e.g., Changzheng 12). 
 
9 Hanwha officially completed its $100 million acquisition of Philly Shipyard on December 19, 2024. 
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• The Naval Sea Systems Command (NAVSEA) has launched a $20 billion effort to 

improve public naval shipyards by upgrading dry docks, buildings, and equipment (the 
Shipyard Infrastructure Optimization Plan, or SIOP). 
 

• The SHIPS for America Act backs job growth, training, and facility modernization in 
both military and commercial shipyards.10 

 
The U.S. Navy needs more resources to maintain maritime superiority.  The Chief of Naval 
Operations (CNO) intends to increase fleet size from 293 ships to 390 by 2054.  As for readiness, 
he wants to ensure that 80% of all naval vessels are ready for deployment by 2027. 
 
The White House and Congressional initiatives are laudable.  They’re essential.  But 
infrastructure investment alone is not sufficient to rebuild America’s maritime industrial base and 
to meet the CNO’s readiness objectives.  Dry docks, cranes, workforce pipelines, and capital 
programs matter greatly, but they operate within institutional and financial systems that govern 
how organizations adapt.  If overhead accounts remain rigid, new investment tends to be muted 
by friction rather than converted efficiently into usable capacity. 
 
Revitalizing American shipbuilding therefore requires a dual focus: physical modernization and 
institutional reform.  Policy must address not only facilities and labor supply, but also the 
mechanisms that govern indirect costs, incentives, transparency, and adjustment speed.  
Improving the flexibility and responsiveness of overhead shortens adaptation timelines, lowers 
long-run costs, and accelerates the conversion of investment into operational readiness. 
 
This paper argues that the bottleneck in modernization is not merely physical infrastructure but 
also an institutional rigidity in indirect cost structures.  By utilizing the partial-adjustment 
econometric model, presented below, this study identifies a speed-of-adjustment coefficient, λ, 
quantifying for the first time the specific lag that currently prevents shipyard overhead from 
“leaving the drydock.” 

  

 
10 The Strategic Human Capital and Industrial Preparedness for Ships (SHIPS) for America Act was introduced 
in late 2024. 
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Overhead Costs 

 
Role 
 
Shipyard overhead costs and rates play a central role in productivity, capacity expansion, and 
revitalization of the industrial base.  Slow or rigid changes in overhead in response to outyear 
demand for construction and repair can materially hinder progress in both private and public 
shipyards. 
 
First, the basics: contract costs are split into two categories, as Figure 1 shows, direct and 
indirect.  Direct costs are tied to a specific contract or cost objective, and include elements such 
as raw materials, parts, subcontracted items, and direct engineering and manufacturing labor.  
 
Indirect costs, on the other hand, cannot be linked to a single contract.  They cut across the 
enterprise.  They’re recorded as overhead or G&A expenses, with the term “overhead” often 
used interchangeably with “indirect” for economy of expression.11  These costs cover facility 
construction and operations, the procurement and maintenance of general tooling and test 
equipment, indirect labor, employee benefits, support functions, IT, and corporate activities such 
as management, sales, contracts, bid and proposal, and accounting. 
 

 
 

Figure 1: Flow of Contract Costs 
 
Elevated overhead rates, particularly when these rates do not adapt quickly to shifts in demand, 
can lead to higher costs per labor hour, thereby constraining expansion, recruitment, 
modernization efforts, and overall production. Consequently, overhead management is a critical 
factor in the revitalization of the shipyard industrial base.  
 

 
11 This paper follows suit. 
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Challenge 

Shipyard revitalization demands significant upfront investment. Projects such as SIOP, facility 
expansion, and AUKUS require hiring, training, and capital spending before seeing productivity 
or financial returns.  Traditional overhead structures punish early investment, as costs rise before 
benefits are realized, creating a financial disincentive to modernize when it's most needed.  Slow 
adjustments in overhead rates, in turn, act as structural barriers, impeding necessary 
modernization efforts.  But just how slow is slow? 
 
This research highlights the issues and challenges associated with overhead-rate adjustments by 
constructing an econometric model that examines a shipyard’s speed-of-adjustment in response 
to anticipated future demand.  It is important to note that shipyards vary in their ability to adapt; 
some adjust more rapidly than others. 
 
Further, analyzing overhead costs for public shipyards presents distinct complexities due to 
differences in operational paradigms and financial systems when compared to private yards. 
Historically, public shipyards operated on a working-capital or fee-for-service basis; however, 
they now rely on mission or appropriations-based funding.  While annual appropriations 
effectively establish the overall overhead budget, accurately allocating these costs to specific 
projects, such as an aircraft carrier Refueling and Complex Overhaul (RCOH), remains 
challenging and complicates cost comparisons with private shipyards.  Too often overhead costs 
for the public yards remain hidden or opaque.   
 
Nevertheless, public shipyards incur substantial overhead expenditures, including executive and 
supervisory salaries, utilities, facility and equipment maintenance, and asset depreciation. Major 
obstacles in managing these overhead costs include limited visibility of data, aging 
infrastructure, fluctuating workloads, reliance on annual congressional appropriations to fund 
multiyear repairs and overhauls, and limited incentives to change (e.g., absence of profit-driven 
motivation). 
 
This research focuses primarily but not exclusively on the private shipyards where the data are 
cleaner and more readily accessible. 
 
 

  

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



10 
 

The Model 

 
Backdrop 
 
The partial-adjustment model posits that a shipyard has a level of overhead cost that it desires to 
achieve for a certain level of business 
 
(1) 𝑦𝑦𝑡𝑡∗ = 𝛼𝛼 + 𝛽𝛽𝑥𝑥𝑡𝑡 + 𝑢𝑢𝑡𝑡, 𝑤𝑤ℎ𝑒𝑒𝑒𝑒𝑒𝑒 
 

• 𝑦𝑦𝑡𝑡∗ = desired or long-run level of overhead cost 
• 𝑥𝑥𝑡𝑡 = business base (direct labor costs) 
• 𝑢𝑢𝑡𝑡 = random disturbance term 
• 𝛼𝛼, 𝛽𝛽 = unknown population parameters.12 

While values of 𝑦𝑦𝑡𝑡∗ are not directly observable, the yard nevertheless attempts to bring actual 
overhead costs 𝑦𝑦𝑡𝑡 to their desired level 𝑦𝑦𝑡𝑡∗ but is only partially successful during any one period.  
Algebraically, 
 
(2) 𝑦𝑦𝑡𝑡 − 𝑦𝑦𝑡𝑡−1 = 𝜆𝜆(𝑦𝑦𝑡𝑡∗ − 𝑦𝑦𝑡𝑡−1), 𝑤𝑤ℎ𝑒𝑒𝑒𝑒𝑒𝑒 0 < 𝜆𝜆 ≤ 1 = 𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠 𝑜𝑜𝑜𝑜 𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎. 
 
The expression 𝑦𝑦𝑡𝑡 − 𝑦𝑦𝑡𝑡−1 is the actual year-to-year change in overhead cost and (𝑦𝑦𝑡𝑡∗ − 𝑦𝑦𝑡𝑡−1) is 
the desired change.  Values of 𝜆𝜆 close to unity indicate that the actual change in overhead is 
nearly the same as the desired change.  That is, the yard is efficient in increasing or decreasing 
overhead cost in response to a change in demand.  Values of 𝜆𝜆 close to zero, on the other hand, 
indicate the yard is having great difficulty making their desired adjustment. 
 
Factors limiting complete success include: 
 

• Financial Constraints: Fixed costs for facilities and equipment often can't be changed 
quickly, and companies may lack the cash flow to make capital investments. 
 

• Economic Constraints: Buying, selling or converting assets during defense budget 
changes and macro-economic cycles is challenging and often not cost effective.  
Shortages of key trades in local labor markets complicate the decision calculus.  
 

• Institutional Rigidities: The Department of War’s (DOW’s) complex budgeting process, 
congressional markups, continuing resolutions, and union rules hinder shipyard 
flexibility. 

 
12 The partial-adjustment mechanism first appeared in the econometrics literature in: “Estimates of the 
Elasticities of Supply of Selected Agricultural Commodities,” Marc Nerlove, American Journal of Agricultural 
Economics, 1956, vol. 38, issue 2, 496-509. 
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• Technological Constraints: Shipyards cannot easily or rapidly scale their facilities or 

equipment (e.g., heavy-duty gantry or overhead cranes) due to demand shifts.  Building a 
new drydock or final-assembly building takes time, and there’s no such thing as buying 
1/3 of a crane.   
 

• Cultural/Psychological: Organizational habits, inertia, and loyalty to colleagues can make 
it painful to implement change. 

 

Reduced Form Equation 

The first step in implementing the partial-adjustment model is to identify the determinates of 
desired overhead.  Factors might include workload, capacity utilization, skill mix, capital stock, 
regulatory burden, and surge or readiness policy.  Of these, data on workload is easiest to obtain 
and to normalize across the yards. 
 
Desired overhead, then, to take a simple straight-forward implementation of the model, is a 
linear function of business base (the explanatory variable), measured by direct labor hours, or  
𝑦𝑦𝑡𝑡∗ = 𝛼𝛼 + 𝛽𝛽𝑥𝑥𝑡𝑡.   
 
Substituting 𝑌𝑌𝑡𝑡∗into equation (2) yields 
 
(3) 𝑦𝑦𝑡𝑡 − 𝑦𝑦𝑡𝑡−1 = 𝜆𝜆(𝛼𝛼 + 𝛽𝛽𝑥𝑥𝑡𝑡 + 𝑢𝑢𝑡𝑡 − 𝑦𝑦𝑡𝑡−1), and, after re-arranging, 
 
(4) 𝑦𝑦𝑡𝑡 = 𝜆𝜆𝜆𝜆 + 𝜆𝜆𝜆𝜆𝑥𝑥𝑡𝑡 + (1 − 𝜆𝜆)𝑦𝑦𝑡𝑡−1 + 𝜆𝜆𝑢𝑢𝑡𝑡, or, in standard econometric form   
 
(5) 𝑦𝑦𝑡𝑡 = 𝑐𝑐 + 𝛾𝛾𝑥𝑥𝑡𝑡 + 𝜌𝜌𝑦𝑦𝑡𝑡−1 + 𝑒𝑒𝑡𝑡, 𝑤𝑤ℎ𝑒𝑒𝑒𝑒𝑒𝑒 

• 𝑐𝑐 = 𝜆𝜆𝜆𝜆 
• 𝛾𝛾 = 𝜆𝜆𝜆𝜆 
• 𝜌𝜌 = 1 − 𝜆𝜆 
• 𝑒𝑒𝑡𝑡 = 𝜆𝜆𝑢𝑢𝑡𝑡. 

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

Interpretation. 

The constant term in the partial-adjustment model obtained from OLS (Ordinary Least Squares) 
estimation (the α in equation (1)) often appears small because it is multiplied by the speed of 
adjustment coefficient, λ.  That is, 𝑐𝑐 = 𝜆𝜆𝜆𝜆.  Equation (6) yields the true long-run baseline 
overhead 𝛼𝛼: 
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(6) 𝛼𝛼 =
𝑐𝑐
𝜆𝜆

. 
This figure represents fixed overhead expenses associated with facilities, indirect labor, 
minimum staffing requirements, and regulatory or compliance obligations.  Public and private 
shipyards typically incur significantly higher values for this parameter compared to common 
commercial manufacturing plants due to their need for dry docks, specialized structures, cranes, 
and extensive infrastructure, particularly for the handling and installation of nuclear reactors in 
submarines and aircraft carriers. 

The rigidity metric for the yards is λ, the speed of adjustment coefficient, which measures the 
flexibility of the overhead response.  The following bands represent rough rules of thumb or 
guidelines based on internal research and the unyielding mathematics of the model: 

• λ = 0.6 to 0.8 means that overhead adjusts quickly.  Indirect labor, shop support, and 
facilities’ usage can be scaled up/down within one year. 

• λ = 0.3 to 0.5 means that overhead responds, but slowly.  Changes in overhead take two 
to three years to show up to significant degree. 

• λ = 0.0.5 to 0.2 means that overhead is extremely sticky.  For example, facilities can’t 
change easily and indirect labor is frozen due to long-term union contracts. 
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The Data 
 
Chart of Accounts. 
 
Accurate model estimation requires a strong grasp of a shipyard’s overhead and direct cost 
accounting, which is vital for projecting labor, overhead rates, and material costs. This process is 
complicated by variations in accounting practices within the industry, such as different 
treatments of overhead versus direct costs, given the wide flexibility permitted under the FAR 
(Federal Acquisition Regulation), DFAR (Defense Federal Acquisition Regulation), and CAS 
(Cost Accounting Standards).  Practices differ, for example, in how IT expenses or fringe 
benefits are classified, and treatment of Independent Research and Development (IR&D).  One 
yard’s fringe for direct labor might be another’s indirect charge.13   
 
In the data collection/normalization effort, it’s essential to understand a shipyard’s chart of 
accounts, with a top-level notional taxonomy presented in Figure 2. You can’t understand 
indirect costs without understanding direct costs, and vice versa.   
 
 

 
 

Figure 2: Chart of Account 

 
13 Most U.S. yards treat fringe benefits as overhead, sometimes under the somewhat confusing heading 
“Other Direct Costs.”  One Canadian shipyard, on the other hand, treats direct fringe as a direct cost.  The 
treatment of General and Administrative costs is even more complex – even within the same corporation, as 
different segments treat it differently. 
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Data Normalization 
 
This research tackles the complexity of indirect costs by leveraging experience with U.S., 
Canadian, and Australian shipyards, systematically collecting, analyzing, and normalizing data.  
Key efforts include standardizing definitions across yards, tracking changes in accounting 
practices, and clarifying overhead allocations.  In the tumultuous seas of overhead costs, there’s 
no canned taxonomy. 
 
All costs from the data collection effort were converted to constant FY26 U.S. dollars (USD) to 
normalize for changes in purchasing power and exchange rate differentials. 
 
Due to the highly sensitivity of nature of overhead costs and rates for defense firms, numerical 
values and axes labels on graphs have been omitted in cases where including them might enable 
potential identification of a yard through reverse engineering. 
 
Nonetheless, all equations and graphical representations provided are entirely authentic and 
reflect actual results. 
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Model Estimation 
 

Regression Results. 

Equations (7) and (8) present the results of Ordinary Least Squares (OLS) estimation of the 
partial adjustment model for a North American shipyard, with t-statistics provided in 
parentheses: 

(7) 𝑦𝑦𝑡𝑡� = 6188 + 0.3478𝑥𝑥𝑡𝑡 + 0.6292𝑦𝑦𝑡𝑡−1, 𝑤𝑤ℎ𝑒𝑒𝑒𝑒𝑒𝑒 
                               (4.88)            (3.37) 
 

• 𝑅𝑅2 = 0.79 
• 𝐹𝐹 𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠 = 31 
• 𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶 𝑜𝑜𝑜𝑜 𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉 (𝐶𝐶𝐶𝐶) = 6% 
• 𝑌𝑌�𝑡𝑡 = 𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝 𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜ℎ𝑒𝑒𝑒𝑒𝑒𝑒 𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐 
•  𝑥𝑥𝑡𝑡 = 𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑 𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙 𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐 
• 𝑦𝑦𝑡𝑡−1 = 𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜ℎ𝑒𝑒𝑒𝑒𝑒𝑒 𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐 𝑖𝑖𝑖𝑖 𝑡𝑡ℎ𝑒𝑒 𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝 𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝. 

Both variables are statistically significant by the t-test, and the equation passes the F test. 
 
The speed of adjustment coefficient, found using equation (7) and computed as one minus the 
lagged dependent variable's coefficient, reflects how quickly overhead costs move toward their 
target. 
 
(8) 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. 
 
 
Overhead Forecasts. 
 
Importantly, the partial-adjustment model provides cost analysts and senior acquisition decision 
makers with an independent view of future overhead rates.  Figure 3 implements equation (7) 
using the shipyard’s overhead rates and business base available at the time of the analysis. 
 
Again – the parameters of the graph are 100% authentic but numbers omitted to preserve 
confidentiality.   
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Figure 3: Application of the Model 
 

The bars or rectangles represent the yard’s workload, both historical and projected, measured in 
direct labor dollars (hours x labor rates).  The dots represent the yard’s overhead rates, both 
actual and projected – from the yard itself – culled from its Forward Pricing Rate Proposal 
(FPRP). 
 
Predicted values of overhead rates from the partial-adjustment model (the red line and dots) 
closely follow the yard’s actual values and predictions except for the three years in the oval when 
business base is increasing.  The model predicts a decrease in overhead rates while the yard 
projects an increase in rates.  The independent projections flag the discrepancy and signal a need 
for further analysis and explanation. 
 
 
Speeds of Adjustment.   
 
For a notional $100M cost reduction goal, it takes the yard over five years to reach a $90M cut, 
while the fastest yard in the sample achieves this target in about one and 2/3rd years, as shown in 
equations (9) and (10) and in Figure 4. 
 
(9) $100𝑀𝑀 ∗ (1 − 0.37)5  ≈  $9.92𝑀𝑀 → 90% 𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟. 
 
(10) $100𝑀𝑀 ∗ (1 − 0.75)1.666  ≈  $9.93𝑀𝑀 → 90% 𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟. 
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Figure 4: Speeds of Adjustment 
 

The speed of response plays a crucial role in shipyard revitalization. Some shipyards adjust more 
quickly to changes in demand than others, with adaptation often being slower for complex 
projects.  For instance, it's easier to adjust costs for fleet oilers than it is for Aegis combatants or 
nuclear submarines. 
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Remedies 
 
Rigidities. 
 
Table 1 summarizes the core structural differences between the public naval shipyards and the 
private shipyards that influence the degree to which they can adjust overhead costs and rates in 
response to changes in business base. 
 
 

Table 1: Responsiveness of Public vs. Private Shipyards 
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The public yards essentially function as rate-stabilized monopolies with relatively inflexible 
labor and capital structures, resulting in gradual overhead rate adjustments.14  In contrast, private 
shipyards more readily absorb demand fluctuations through relatively prompt modifications in 
pricing, costs, and workforce levels.  But, again, no two yards in either sector adjust at the same 
speed. 
 
For both private and public yards, enhancing the flexibility and responsiveness of overhead 
processes to workload fluctuations will serve to increase the speed-of-adjustment parameter (λ), 
thereby reducing the time required to accomplish the Navy’s modernization objectives.   
 
But how to improve performance? 
 
Remedies include operational changes within the shipyard, contracting changes from the 
customer side (Navy, Department of War), and funding changes by the Congress. 
 
 
From Shipyards. 
 

• Increase the use of temporary or seasonal indirect labor (planning, quality assurance, 
tool-room workers).  Use cross-training to redeploy indirect labor instead of carrying 
people between contracts.  Use overtime instead of full-time hires during ramp-ups. 
 

• Increase the use of portable tooling and modular facility layouts to scale physical 
overhead.  Outsource intermittent processes such as blasting based on project volume.15 
 

• Incentivize account managers to control overhead costs through decentralized hiring and 
firing authority, although this action is easier said than done with unionized workforces 
(private yards) or with civil servants (public yards). 

• Revise union workforce agreements to allow flexible job classifications, use of dual-role 
employees, the smoother flow of senior indirect workers into direct roles, with employee 
performance awards acting as incentives. 
 

 
14 A 2025 congressional provision prohibits mass layoffs and hiring freezes at public naval shipyards.  This 
protection was signed into law by President Trump on December 18, 2025, as part of the Fiscal Year 2026 
National Defense Authorization Act (NDAA).  The law prohibits the Department of War (DoW) from carrying 
out workforce reductions at the nation's four public shipyards caused by spending cuts or the 
reprogramming of funds. 
 
15 In a shipyard, blasting is the high-pressure process of cleaning or stripping a metal surface to prepare it for 
painting or coating.  The primary target is the steel hull and structural components of the ship.  Heavy 
equipment and specialized crews are required.  A yard might blast only at the very beginning of a build or 
during a specific dry-dock phase.  By outsourcing the task, the shipyard avoids keeping expensive blast crews 
and equipment on the payroll during the long months of internal outfitting when no blasting is needed. 
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From Customers. 

Shipyards respond strongly to external contracting signals.  Cash flow is king.  The predominant 
impediment to rapid adjustment of rates is uncertainty; when a shipyard anticipates volatility, it 
is less likely to adapt quickly and will typically retain surplus overhead. 
 
Key customers such as the Department of the Navy and the Department of War can mitigate 
uncertainty and incentive the yards through these measures: 
 

• Provide multi-year funding commitments, establish consistent award patterns, and deliver 
earlier notifications regarding forthcoming plans for ship design and construction, and 
block upgrade. 
 

• Encourage shipyards to improve their management of overhead costs and rates by 
incorporating such criteria into award-fee contract structures, as exemplified by current 
governmental practice in Canada for one of their principal yards.16  Alternatively, 
consider imposing penalties in cases where actual overhead expenditures do not align 
with budgeted expectations. 
 

• Condition the granting of option-year contracts on the achievement of measurable 
efficiencies in overhead management. 
 

• Require real-time overhead transparency.  Several shipyards operate on opaque, annual-
rate-setting cycles.  A shift to quarterly overhead-rate reporting, early warning signals, 
and standardized cost pool accounting will increase the visibility of overhead pools. 

 
From Congress. 

Finally, the U.S. Congress has a crucial influence over shipyard overhead costs through its 
financial authority and legislative supervision. Congress can ease rigid overhead rates in several 
ways: 
 

• Approving Multi-Year Procurement (MYP).  Traditionally, the Navy purchases ships 
annually, making long-term workforce and facility planning challenging for shipyards. 
 

• Evaluating a shift back to mission-based funding instead of Working Capital funding at 
public yards.  With Working Capital funding, shipyards bill the fleet for services 
rendered, which generally promotes clearer overhead cost reporting and greater 
efficiency. 

 
16 Discussion with the author in 2025.  The Government of Canada issues the yard an incentive fee or award 
fee for achievement of pre-established, negotiated targets for overhead cost and rate management.  The 
Government presumes that the yard will not achieve the targets under their own volition.   
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• Maintaining initiatives like SIOP, offering grants to the Maritime Administration 

(MARAD) to modernize aging facilities, and supporting trade schools and apprenticeship 
programs. These efforts help decrease overhead tied to high staff turnover in 
shipbuilding. 
 

• Eliminating Continuing Resolutions (CRs), widely considered detrimental to managing 
overhead.17  Because CRs legally prevent the Navy from launching new programs, 
shipyards that have invested in new infrastructure or hired workers for upcoming projects 
find themselves unable to recover costs.  They must continue paying overhead without 
any production-based revenue.  Furthermore, CRs increase uncertainty about future 
government funding, disrupting the industry’s plans. 
 

 

 
17 A Continuing Resolution (CR) is a short-term "stopgap" funding bill that keeps the federal government 
running when Congress hasn't agreed on a formal budget 
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Conclusions 
The United States faces a shipbuilding challenge that is structural rather than cyclical.  Fleet 
requirements are rising, platforms are aging, and maintenance backlogs persist even as funding 
and policy attention increase.  This research shows that a critical but underappreciated 
contributor to this problem lies in the dynamics of shipyard overhead costs.  Or, more 
specifically, the time needed by the yards to adjust their overhead pools in response to changes in 
workload. 

By applying a partial-adjustment framework, this paper demonstrates that overhead costs in 
shipyards do not respond instantaneously to demand signals.  Instead, they converge gradually 
toward a desired long-run level, with the speed of adjustment varying widely across yards. 

Empirical results indicate that many shipyards close only a modest fraction of the gap between 
actual and desired overhead in the first year, causing elevated overhead rates to persist long after 
production conditions change.  These adjustment lags help explain why costs remain high during 
periods of ramp-up, why capacity expansion is financially painful in the short run, and why 
shocks propagate across programs for years. 

The findings have important implications for cost analysis, acquisition decision-making, and 
industrial base policy.  First, overhead rigidity should be treated explicitly in forward-looking 
cost estimates rather than assumed away through static rate projections.  Second, independent 
models of overhead evolution, such as the one presented here, can provide valuable diagnostics 
when shipyard projections diverge from expected cost behavior, particularly during periods of 
rapid workload growth.  Third, policies intended to revitalize the shipbuilding industrial base 
must recognize that traditional overhead accounting and rate structures can discourage early 
investment precisely when modernization is most urgently needed. 

While this study focuses primarily on private shipyards where data are more accessible and 
comparable, the framework also clarifies why public naval shipyards face even greater 
adjustment challenges due to institutional rigidities, funding structures, and limited incentives to 
change.  Extending the model to public yards represents a promising avenue for future research, 
particularly as the Navy and Congress invest heavily in infrastructure modernization through 
initiatives such as the Shipyard Infrastructure Optimization Plan. 

Ultimately, overhead costs are not merely an accounting artifact.  They’re a mechanism through 
which policy, investment timing, and operational constraints translate into real effects on 
capacity and readiness.  Improving the flexibility and responsiveness of overhead processes can 
materially accelerate shipyard adaptation, reduce long-term costs, and strengthen the nation’s 
ability to sustain and regenerate its fleet. In that sense, understanding overhead dynamics is not 
just about cost control.  It’s about restoring the industrial foundation of maritime power. 
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