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SWBS Background
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A Rising Tide of Costs: The Shipbuilding Industry

Cost Growth in Lead Ships, 1985 to 2024
Congressional Budget Office, 10/2023

• On average, lead ships exceed 
their budgets by ~25%

• Newer classes of ships typically 
experience cost overruns greater 
than 25%

• SSBN-826, FFG-62, and T-
AGOS are still in early 
construction

Observations

• Inexperienced shipyards are 
more likely to experience cost 
growth

• The growing complexity of new 
construction vessels 
exacerbates shortfalls within the 
SWBS

Growth Drivers
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What is the Ship Work Breakdown Structure (SWBS)?

Technical Groups
• 100: Hull Structure
• 200: Propulsion
• 300: Electrical System
• 400: Command & Surveillance
• 500: Auxiliary Systems
• 600: Outfitting
• 700: Armament

Service & Support Groups
• 000: General Guidance and 

Administration
• 800: Integration/Engineering
• 900: Ship Assembly and 

Support Services

• A Mandated Framework: Originating from 
MIL-STD-881 (1968), SWBS is the WBS for 
sea system programs.

• The “Common Language”: Breaks down a 
ship into manageable elements for tracking 
cost, schedule, and weight.

• Canadian Context: Adopted as the standard 
for Canada’s National Shipbuilding Strategy 
(NSS).

• Each group has 
corresponding 
weight

• Corresponding labor 
referred to as “Touch 
Labor”

• Groups do not have 
corresponding weight

• Corresponding labor 
referred to as 
“Service & Support”
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SWBS Example – 100 Series
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Common 100-700 Series SWBS Characteristics

• The first Level 2 Series (100, 200, etc.) is for 
associated drawings

• The last Level 2 Series (190, 290, etc.) is 
always for special purpose systems

• Submarine-specific systems tend to get their 
own Level 3 elements
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Challenges with the SWBS
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Current SWBS Issues – Is it Modern?

The NeedThe Problem

Documentation for the detailed SWBS was defined decades ago, with no authoritative updates since. An update 
is long overdue. 

1. Outdated Terminology: Lacks Structure 
for Modern Practices and Ship Design

2. Outdated Format: Static Text Format

3. Outdated Mapping: No Clear “Inclusion/ 
Exclusion” Criteria

Update for the Modern Ship: Software-
Defined Capabilities, Cyber and Network 
Compliance, Digital Shipbuilding, Life Cycle 
Sustainment

Update to Modern Format

Include Clear Inclusion/Exclusion 
language and criteria for each element

9
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Why SWBS Structurally Inhibits Accurate Cost 
Modeling

SWBS 
Structure 
(Legacy)

Cost Model 
Formulation

Historical 
Database

Parametric 
Relationships

Parametric 
Calibration

 MIL-STD-881

 NAVSEA

 ESWBS

 Standard Tools 
(ACEIT, True 
Planning, SEER, 
etc.)

 Custom Models

 EVM Reports

 CSDR

 Contractor 
Formats

 Weight-Based 
Scaling

 Technical Cost 
Drivers

 Analogous 
Historical Data

 Limited to Data 
Reported Against 
SWBS

 Modern 
Technology 
Mismatch

Improving estimating techniques alone cannot correct structurally induced distortion
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Current SWBS Issues - Relationship to Existing Standards
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Current SWBS Issues – The Reporting Iceberg

Misleading Focus: Attention is often centered on 
Touch Labor (the tip of the iceberg), while sources 
of cost growth remain hidden below the surface

12

Service & Support (S&S)

Touch Labor

The Group 000 Problem: Legacy Group 000 has 
become an opaque “Black Box”, commingling costs 
captured elsewhere

Analysts can see costs growing but have no data to explain why

Misalignment: S&S is often the largest portion 
of project cost, yet has the lowest level of 
reporting detail

Detailed 
reporting

Often “Rolled Up”
Inability to Find Root Cause: Analysts can see 
total S&S growing but do not have detailed data for 
root cause analysis
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Modernization Process
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Design Principles of the New SWBS

• Uniform level of detail aligned to project outcomesConsistency

• No overlapping scope between elementsMutual Exclusivity

• Covers 100% of the project scopeExhaustive

• Established at the start to guide planningDefined Early

• Supports cost, schedule, and accounting integrationRobust

• Maintained with traceable revisionsContinually Updated

• Detailed enough to manage, simple enough to useBalanced Complexity

14
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A Reproducible Framework for WBS Reform
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1. EVIDENCE-BASED RESEARCH

• SOW Deep-Dives
• Identify Scope Gaps
• Stakeholder & SME Interviews

2. MAPPING & HARMONIZATION

• CWBS-to-SWBS Mapping
• Normalize Data to a Single Standard
• Scope De-confliction

3. RIGOROUS WORKFLOW

• Problem > Test > Solution Framework
• Iterative Refinement & COA Assessment
• Assess Quality vs. Best Practices

4. VALIDATION

• Subject Matter Expert Vetting
• Line-by-Line Detailed Reviews
• Delphi Method Cycles

Mapping
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Updating the SWBS: The Approach
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Language Development

• Reviewed 100 – 700 Groups
• Drafted 800 – 900 Groups
• Standardized Formatting
• Developed Search Matrix

Group Engagement

• 100 Group
• 200 - 300 Groups
• 400 - 700 Groups
• 800 - 900 Groups

Structural Review & QA

• Incorporated Feedback
• Standardized Notation
• Hierarchy Validation
• Logic Checks & QA

Consolidated SWBS Update

Internally Consistent | Cross-Group Boundary Defined | 
Structurally Validated
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000 Group Changes
• 000 Group (General Guidance and Administration) violates best 

practices and is no longer used by US Navy
• We remapped all 000 elements to other series:
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Old 000 Element Re-Map Element
021 Strategic Based Deterrents 474 Decoys

041 Project Management 897 Project Management

063 Electric Plant Subsystem 
Characteristics

811 Configuration Management

075 Threaded Fastener Standards 845 Certification Standards

092 Ship Test 986 Tests and Inspections
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800 Group Changes
• Closer alignment of engineering efforts
• Limited granularity of support services

Rework 
Production 
Engineering 

Elements

Update Design 
Engineering 

Elements

Enhance 
Planning & 

Quality Control 
Elements

Add Business 
Support 

Elements

Review & 
Update Special 
Purpose Items
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SWBS New SWBS Title
800 Integration/Engineering (Shipbuilder Response)
810 Production Engineering
820 Design Engineering
830 Planning and Production Control
840 Quality Assurance
850 Integrated Logistics Support
860 Business Support
870 Cost Collection
890 Contractor/Shipbuilder Special Purpose Items

SWBS Old SWBS Title
800 Integration/Engineering (Shipbuilder Response)
810 Production Engineering
830 Design Support
840 Quality Assurance
850 Integrated Logistics Support Engineering
890 Special Purpose Items
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900 Group Changes

• Significant limitations in granularity
• Mixing of time-related and time-independent items

Consolidate 
Events into a 
single series

Consolidate Time-
Related services 

and expand 
granularity

Add Supervision 
elements

Add Maintenance 
elements

19

SWBS SWBS Title
900 Ship Assembly and Support Services
901-940 Reserved for Identification of Assemblies
950 Ship Overhauls
960 Ship Events
970 Production Supervision
980 Ship Support Services
990 Construction Support

SWBS Old SWBS Title
900 Ship Assembly and Support Services
980 Contractual and Production Support Service
990 Construction Support
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Usability Improvements
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Original SWBS Component Decomposition for Discrete Modeling and Tracking

Automatic and Manual Acoustic 
Controllers

Automatic Acoustic Controllers Manual Acoustic Controllers

Dial Phones and Switchboards Dial Phones Switchboards

Supply and Reserve Tanks (Non-
Integral)

Supply Tanks (Non-Integral) Reserve Tanks (Non-Integral)

1. Searchable Matrix

Transitioning from static text to a 
searchable matrix for precise 
querying

2. Granular Component 
Breakdown

Decomposition of multi-function 
elements to isolate discreet items
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Applications
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Application #1: Shipyard Benchmarking
Creating a ‘common yardstick’ to objectively compare shipyard performance

• Objectively Measure Shipyard Performance: Compare performance on 
specific tasks across all-yards.

• Gold Standard: Establish national “Gold Standard” baseline for key 
performance metrics.

• Enhanced Analytics: Move from anecdotal assessments to data-driven 
analytics.

Key Insights

• Effective Performance Management: Continuously compare ongoing 
shipyard performance against data-backed “should-cost” metrics.

• Guided Capital Investments: Pinpoint specific performance gaps to 
justify capital improvements.

• Enable Strategic Split-Production: Identify and leverage each 
shipyard's unique, proven strengths.

The Payoff

Putting the principle ‘what gets measured gets improved’ into practice

Shipyard performance as measured by hours per ton
SWBS 120: Hull Structural Bulkheads

22
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Application #2: Parametric Modeling
Giving cost estimators the right tools to accurately predict costs

• Unlock Granular, Bottom-Up Models: Moves analysis from a high-
level (like total labor hours), to specific lower-level tasks.

• Improve Model Accuracy: Eliminates “data noise” from 
inconsistence reporting, creating statically valid dataset for more 
defensible models.

Key Insights

• Improves Budget Predictability: Moves to detailed financial plans 
with a  lower probability of cost overruns.

• Empower Data-Driven Negotiations: Allows for detailed IGCEs to 
ensure cost realism and effectively challenge contractor proposals.

• Enable Proactive “Design to Cost”:  Allows designers to conduct 
real-time trade-off analyses, seeing cost impact of changing design 
by sub-component.

The Payoff

Tired of “Garbage-In, Garbage-Out”? Standardize the data.
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Current State: High-Level, Weight-Based Models

Numerator: 1-Digit SWBS Cost

Denominator: 1-Digit SWBS Weight

Future State: Granular, Driver-Based Models

Numerator: 2- or 3-Digit SWBS Cost

Denominator: Engineering Drivers (SF of Paint, Ft 
of Weld, Ft of Cable, etc.)
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Application #3: Service & Support Studies
Unlocking analysis on a large portion of costs

• Quantify true cost of schedule delays: Isolates cost of the 
“standing army” to transform schedule risk into quantitative 
financial forecast.

• Isolate downstream impact of design changes: Quantify massive 
downstream impact of design changes.

• Benchmark Organizational “Leanness” & Efficiency: Analyzes the 
ratio of direct touch-labor hours to service & support hours.

Key Insights

• Transform Risk Assessments: Moves schedule risk from 
“High/Medium/Low” rating to dollar figure.

• Enforce Design Discipline: Gives Program Managers evidence to say 
“no” to late, high-cost changes. 

The Payoff

Turning the “Black Box” into meaningful insights

24

Supervision

Change Order Impacts Schedule Impacts
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Modernizing SWBS for Data-Driven Shipbuilding
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THE STRATEGIC 
IMPERATIVE

• Address Constant Cost 
Overruns and Delays

• Redevelop Key SWBS 
Groups (000, 800, 900)

• Align WBS with Modern 
Shipyard Processes

• Apply WBS Best 
Practices for Planning & 
Risk Identification

ENHANCED PROGRAM 
CAPABILITIES

• Reliable Performance 
Benchmarks Between 
Shipyards

• Quantification of Delay 
Impacts on Cost

• Exploration of Design 
Trade Space

• Data Integrity at Lower-
Level Elements

THE BOTTOM LINE

• Benefits Outweigh the 
Cost of Implementation

• Supports Affordable 
Construction & Accurate 
Estimates

• Modernization is a 
Competitive Necessity
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THANK YOU
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