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What is quality?

* Crosby: conformance to requirements
e 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

Results of work efforts

Quality =
Total costs
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The complex benefits structure of the Boston
Big Dig program

Sources: Cityworks, Boston Globe
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SpaceX: clear success or mixed record?

Photo by John Schreiber, http://mynewsla.com/business/2016/04/08
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SpaceX CRS-7 (June 28, 2015)

-
I e miyep SOCIOTECHNICAL SYSTEMS g auggW 7cvon
Institute of ENGINEERING . . . .
Technology RESEARCH CENTER < PROGRAM ©2016 M.I.T. — Eric Rebentisch | erebenti@mit.edu
E XCELLENCE




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 Formal Integrated
) ) approach to program
Formal approach to integration integration assessments

Developing integrated
engineering program Use of

Shared
assessments ::grf;ds;‘:; m responsibility
4. Effectively sharing domains unproductive in key areas
T . tension
responsibility for risk through

integration

management, quality, lifecycle
planning and external suppliers.

~680 Chief Systems Engineers and Program Managers Responded
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A framework for integrating program
management and systems engineering

Dimanaion i

Processes, Practices, and Tools
Use of combined standards
Clear roles and responsibilities
Aszsessing wse of leading practices
Boundary-spanning systems

e ralon ¥V

Organizational Environment
Promote the right culture
Value knowledge sharing

Rewardand recognition
Stromg execUtive support

People Competencies

» Experience in different roles
Education and certifications
Leadership and communications skills
Fastlearning attitude

Dimanalon IV

Program characteristics
Team characteristics

Orga nizational structure
Stakeholders alignment
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Effective
Integration

Rapidand effective
decision making

Effective
collaborative work

Effective
informationsharing

Program
Performance

Program schedule

Program budget

Client satisfaction

Client requirements
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Processes, Practices, and Tools

UNITED TECHNOLOGIES (UTC) OVERVIEW

~ Multiple business units Building & Industrial Systems

= 218,300 Employees @ 97
fiT)
= 4,000 locations in 71 — D .
countries Chubb -idde —r—y- e e

= 1,000+ legal entities

= Conducts business in about
180 countries Aerospace

= 24" |argest US manufacturer

e )
= 48" |argest US corporation C?)
= 120" largest company in the ‘
world UTC Aerospace
% Systems '

& Wbl

Sources: Slideshare.net, UTC.com
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UTC’s ACE journey

1988 Nippon Otis
problems lead to
leaming Matsushita’s

Operations
quality mcthods— e 1992 Ito’s — Transformation
T T quality e ; .
o — Leadership ACE in_2008
1980’s P N —— e Jan 2003
j . : N —— o Quality Council
_Ts'gztar(:-m?;?i}:]];rndnctlon System North Haven 1894 * UTC VP Quality . ACE across UTC * gecond
b flow -QCPC & Quality Council ——— ACE Councii Generation .
-one picce flow . N ACE Council
_standard work North Berwick v\, P&WACE ACE
TPM Flex Mfg 1992 .~ June 1996 Ito University * Ito University
\ Y July 1998
Shingijulsu 1991 — 3 Tools: 7 Took: 10 Tools: 12 ACT. Toals:
Kl;guulsu * Process Improvement and Waste Elimination
- dnzen / +358 - visual workplace » new 58 - visual workplace * New 68 - visual workplace 1. New 68 - visual workplace

+Process Certification * Process Certification
Statistical Process Control Standard Work + Standard Work
-ProCert Council
*TPM * Toral Productive Maintenance
*Set-up Reduction * Set-up Reduction
] MFA ———
* QCPC/RRCA QCPC
RRCA

+ Mistake Proofing \—l;
»

——— Passport

PTRM

Assessing Cells
» Qualilying, Bronee, Silver, Gold

ACE Pilots
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Process Management —— > 2 Value Stream Management
» Process Certification 3. ProcessControl & Certification
= Standard Work 4. Standard Work
3P ———— 5. ProductionPreparation Process (3P)
+ Total Productive Maintenance 6. ‘lotal Productive Maintenance
+ Sct-up Reduction 7. Set-upReduction

= Problem Solving (DIVE process)

* MFA —  * & Market Feedback Analysis (MFA)

* QCPC — 9. QCPC (Quality Clinic Process Charting)
*RRCA —* 10. Rclenticss Root Cansc Analysis

» Mistake Proofing —— > 11. MistakeProofing

» Passport 1Z. Passport Process

Assessing Cells —* Assessing Sites: 11.4 Standard

* Qualifving, Bronze, Silver, Gold * Qualifying. Bronze, Silver, & Gold

ACF Coordinators & Specialists —* ACE Coordinators & Specialists

= ACE Associales, Praclilioner, & Masler

Source: Roth, 2010, MIT case study
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Organizational Environment

Source: http://trailers.apple.com/trailers/disney/toystory3/
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Top-Down
(Directives)

Integration Competencies in People

TOYOTA LEADERSHIP MODEL

Toyota Leaders

\

A Group Facilitator
2 E
[
g B “You're empowered!”
£
8

a

\

ilder of Learning

“Follow the rules!”

£— |

Bureaucratic Managers

“Here is what to do and How-
do it!"”

General Management
Expertise
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In-Depth understanding of
Work
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Sources: Toyota-Global.com, slideshare.com
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Integration has a positive impact on program
outcomes

1) Program schedule 2) Program budget
8.0 - £.60 E.6 - £.14
G| g ---oeoenoeesee 6.0 -
5.0 - 464 45 | 442 ™
4.6 - --
40 - 4.0 -
3.5 i 3.5 b
Imegration  Integration Integration  Intagration
3) Client Requirements 4) Client Satlsfaction
8.0 - 6.72 7.0 -
€.6 - 8.6 83
£.0 1 4.62 % 6.0 - (-15%
4.6 - -- 6.6 6.40 .
4.0 - 8.0 -
3.6 - 4.6 -
30 Greater Lesser 4.0- Greatar Lesser
Imtegration imtegration Integration Integration
Global survey, N=157 )
Source: Reiner, 2015
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Schedule deviation {in %)
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Performance is more predictable with greater
integration

Correlation between schedule deviation
and greater integration index

250% -
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Average
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----- Standard Devlatlon
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Correlation between schedule pressure
and greater integrationindex

\ very high schedule
b pressure

- ——high schedule pressure

Base Case

\—_-‘_-/

03 1 15 2 13 3
Integration Index

Source: Beceril, 2015
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From principles to practice (the hard part...)

Strategqy

Control

‘5‘”%&55 facto's

Bohaviour
{teamdndividuals }

Effectivenes®

Organisation
(processas/structures)

Change
Management

Corporate cu

Source: BMW
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Thank You!

Questions?

Source: ncchild.org
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