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What is quality?

• Crosby: conformance to requirements
• Juran: fitness for use, free of deficiencies
• Deming: translate future user needs into measurable 
characteristics that can be designed and turned into 
products that satisfy the customer at a price they will 
pay
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Quality =
Total costs

Results of work efforts
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The complex benefits structure of the Boston 
Big Dig program
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Sources: Cityworks, Boston Globe
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SpaceX: clear success or mixed record?
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Photo by John Schreiber, http://mynewsla.com/business/2016/04/08
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SpaceX CRS‐7 (June 28, 2015)
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Falcon 9 Flight 20 (December 22, 2015)
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SpaceX CRS‐8 (April 8, 2016)
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How does SpaceX do it?

• Focus on simplicity in the design
• Colocation of teams and value‐adding activities
• Vertical Integration across the entire product
• “Responsible engineer”, test‐what‐you‐fly mission assurance
• Culture that promotes teamwork, mutual support, 

coordination, and communication in the spirit of pushing the 
boundaries

• Why don’t all organizations do this?
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Integrating Program Management and Systems 
Engineering: how?

1. Using standards from both 
domains: Training and 
alignment

2. Formal approach to integration
3. Developing integrated 

engineering program 
assessments

4. Effectively sharing 
responsibility for risk 
management, quality, lifecycle 
planning and external suppliers.

Reduce 
unproductive 

tension 
through 

integration

Use of 
standards 
from both 
domains

Formal 
approach to 
integration

Integrated 
program 

assessments

Shared 
responsibility 
in key areas

~680 Chief Systems Engineers and Program Managers Responded
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A framework for integrating program 
management and systems engineering
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Processes, Practices, and Tools
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Sources: Slideshare.net, UTC.com



©2016 M.I.T. – Eric Rebentisch | erebenti@mit.edu 

UTC’s ACE journey
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Source: Roth, 2010, MIT case study
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Organizational Environment
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Source: http://trailers.apple.com/trailers/disney/toystory3/
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Integration Competencies in People
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Sources: Toyota‐Global.com, slideshare.com
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Integration has a positive impact on program 
outcomes
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Source: Reiner, 2015
Global survey, N=157
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Performance is more predictable with greater 
integration
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Source: Beceril, 2015
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From principles to practice (the hard part…)

17

Source: BMW
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Thank You!

Questions?
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Source: ncchild.org


