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Safe Lean Thinking
Industry commitment to safety has been effective at reducing physical injuries, 
but lives are still being ruined and wasted.

• Suicide rate in construction industry ~ 4 times rate for US general population
o 25 attempts for every suicide & countless miserable experiences for every attempt

Lean Thinking Can Help
• Respect for people mindset helps alleviate numerous underlying factors
• What we are doing is important!
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Topics
• Introductions
• Burns & McDonnell Lean Journey 
• Defining “Fundamental Scope Blocks” and “Scope Activities” 
• Application at Lockheed-Martin Skunk Works®

• Next-Generation Applications
• Take-Aways, Key Points & Questions 
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Presentation Team

John Strickland
Project Innovation Lead
Burns & McDonnell

Dan Koenigsfeld
Director of Aerospace & 
Industrial Manufacturing 
Burns & McDonnell

Ryan Cummings
Project Manager
Burns & McDonnell

Kris Henry
Facilities Engineering Manager 
Lockheed Martin
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Focus on Integrated Design-Build
1898
YEAR FOUNDED

100%
EMPLOYEE-OWNED

10,000
PROFESSIONALS

90%
REPEAT BUSINESS

$5B+
ANNUAL SALES
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Key Industries & Markets We Serve
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Burns & McDonnell’s Lean Journey
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Burns & McDonnell – Lean Journey

Visualizing Projects as a Network of Commitments
Customer Conditions of Satisfaction 
- Internal
- External 

Psychological Safety / Inclusion 
Systems Thinking (Optimize the Whole)
8 Symptoms of Waste 

“Pull Conversations” 
Collaborative Problem Solving
Basic Scoping App (FSBs & Scope 
Activities) 
Simple, Internal Collaborative Design & 
Scoping
“Trade Partners” Replace 
“Subcontractors” 

Formal Pull-Based 
Scheduling & Coordination

Formal CDS & Advanced 
Scoping App 

Managing Throughput (Flow)

Advanced Networking Conversations 

Broad Acceptance & Use of These Concepts 
Demonstrated by Leadership Team 

All GFS FCP  Lane by end Q2 2021 
Part of Formal Career & Business 
Planning 

Multiple Teams Moving by 
Q1 2021 Pioneers & Future SMEs Emerging

Base Concepts (warming up the engine) 

2nd Gear
“Overdrive” 

Journey
Map

1st Gear
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Pipe Fab Shop Case Study – Traditional Approach
• Extensive design effort over several months
• Formal design documents – lots of detail
• Conceptual estimate – far beyond allowable 

cost
• Not much usable content when project had to 

be abandoned
• Reciprocal frustration
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Pipe Fab Shop Case Study – CDS & SCOPE LIST
• Campus-wide upgrade with multiple moves, 

expansions and upgrades
• Three "mini" collaborative design and scoping 

(CDS) sessions
• “Sketch level” drawings supporting Fundamental 

Scope Blocks (FSBs) and scope activities
• Much better information for customer developed at a 

much lower cost
• Great team and customer experience

+/- 15% Estimating Accuracy with 2% Engineering
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Skunk Works® Lean Journey
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Lockheed Martin Skunk Works® History

• Notable Aircraft (Collier Trophies)
• F-104 Starfighter (1958)
• USAF A-11 Mach 3 Aircraft (1963)
• F-117 Nighthawk (1989)
• U-2S/ER-2 Dragon Lady (1998)
• JSF/X-35B STOVL (2002)
• F-22 Raptor (2006)
• X-47B (2013)
• Auto CGAS (2018)
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It Ain’t Rocket Science… or is it?

• Developmental site = fuzzy requirements
• Several programs competing for limited funding 
• Prioritization and simplification is key
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Early Lean Thinkers
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Kelly’s 14 Rules: Early Lean Thinking
The inspection system as currently used by the Skunk Works, which has been approved by 

both the Air Force and Navy, meets the intent of existing military requirements and should be 
used on new projects.

The contractor must be delegated authority to test his final product in flight. He can and must 
test it in the initial stages. If he doesn’t, he rapidly loses his competency to design other 

vehicles.

The specifications applying to the hardware must be agreed to well in advance of contracting. 
The Skunk Works practices of having a specification section stating clearly which important 

military specification items will not knowingly be complied with and reasons therefore is 
highly recommended.

Funding a program must be timely so that the contractor doesn’t have to keep running to 
the bank to support government projects.

There must be mutual trust between the military project organization and the contractor, 
the very close cooperation and liaison on a day-to-day basis. This cuts down on 

misunderstanding and correspondence to an absolute minimum.

Access by outsiders to the project and its personnel must be strictly controlled by appropriate 
security measures

Because only a few people will be used in the engineering and most other areas, ways must 
be provided to reward good performance by pay not based on the number of personnel 

supervised.

The Skunk Works Manager must be delegated practically complete controls of his program 
in all aspects.

Strong but small project offices must be provided both by the military and industry.

The number of people having any connection with the project must be restricted in an 
almost vicious manner. Use a small number of good people.

A very simple drawing and drawing release system with great flexibility for making 
changes must be provided.

There must be a minimum number of reports required, but important work must be 
recorded thoroughly.

There must be a monthly cost review covering not only what has been spent and committed 
but also projected costs to the conclusion of the program.

The contractor must be delegated and must assume more than normal responsibility to get 
good vendor bids for subcontract on the project. Commercial bid procedures are often 

better than military ones.
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Putting it all Together
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Developing Fundamental Scope Blocks (FSBs)

Air Handling Unit 

Concrete Housekeeping Pad

Supply Air Duct

Return Air Duct

Fire Alarm 
Panel

Chilled Water S/R Headers

Cond
Drain

Electrical 
Panel 

Facility 
Control 
Panel
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FSBs & Scope Activities

Air Handling Unit 

Concrete Housekeeping Pad

Supply Air Duct

Return Air Duct

Fire Alarm 
Panel

Chilled Water S/R Headers

Cond
Drain

Electrical 
Panel 

Facility 
Control 
Panel

• “What” – defined by nouns 
• Chunks of scope that provide 

a specific function important to 
Owner and/or project  

• Natural points of coordination 
spanning disciplines and 
crews 

• Means to visualize the “How” 
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FSBs & Scope Activities

Air Handling Unit 

Concrete Housekeeping Pad

Supply Air Duct

Return Air Duct

Fire Alarm 
Panel

Chilled Water S/R Headers

Cond
Drain

Electrical 
Panel 

Facility 
Control 
Panel

• Actions – always starting with 
a verb

• Means to visualize
o “What?”,  “Who?”, and “How?”

o Complete installation 

o Linkage between FSBs 

• Unique discipline, crew and 
system enables very flexible 
work breakdown structure 
(WBS) 
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FSB Examples at Lockheed Martin Skunk Works® 
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FSB Examples at Lockheed Martin Skunk Works® 
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FSB Examples at Lockheed Martin Skunk Works® 
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FSB Examples at Lockheed Martin Skunk Works® 
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FSB Examples at Lockheed Martin Skunk Works® 
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Results & Next Steps
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Scalability
Fundamental scope blocks can be developed in multi-user relational database

• Portfolio of projects
• Next generation micro-electronics fab with flexibility to fit multiple locations (>1000 FSBs)
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"Next Gen" Advanced Work Packaging (AWP)
Linking Lean / IPD to Advanced Work Packaging
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Key Takeaways
• Understand "minimum viable product" concept

o Similar in some respects to "last responsible moment"

• Rapid visualization is very helpful
o “A picture is worth a thousand words”

• Simple is sometimes better
o It takes effort to take something complicated and distill it into something simple

• Define the problem before solving it 
o Solving the wrong problem is a waste of time

o Ready, aim, fire!, not fire, ready, aim!
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Q & A
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Send your questions to this team via chat.
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Rate Presentations in the App
Continuous improvement: give 
presenters your feedback by taking the 
session evaluation! 

1. Find the session under “schedule”
2. Click on it then scroll down
3. Click “core program evaluation”
4. Complete the 5-question 

evaluation
This information will determine the top 5 
presentation teams and the top Live Lab
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In the spirit of continuous improvement, we would like to remind you to 
complete this session’s survey! We look forward to receiving your 
feedback. 
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Contact Us

32

Dan Koenigsfeld, PE, LEED® AP BD+C 

Burns & McDonnell

dkoenigsfeld@burnsmcd.com

John Strickland

Burns & McDonnell

jpstrickland@burnsmcd.com

Kris Henry

Lockheed Martin Aeronautics

Ryan Cummings, PE

Burns & McDonnell

jrcummings@burnsmcd.com

mailto:dkoenigsfeld@burnsmcd.com
mailto:jpstrickland@burnsmcd.com
mailto:jrcummings@burnsmcd.com
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Thank you for attending this presentation. Enjoy the rest of the 24th Annual
LCI Congress! 
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