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Views of Production
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Definition

e To produce Is to design and make
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Key Characteristics of Projects

Freguent restructuring is needed as work load changes
guantitatively and qualitatively through the course of a
project

Value is defined within the delivery process

Stability is achieved by making work flow reliable

Collaboration is necessary to coordinate action versus
the synchronization that results from structure and
adjustment

System optimization is achieved when money can move
across organizational boundaries in search of the best
system-level investment

Relational contracts are needed
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0 the extent that capital projects involve
making things, the concepts and methods
of the Toyota Production System definitely
apply, but for projects as a whole, Toyota’s
Product Development System Is a more
appropriate model and inspiration because
product development is also a type of
project production system.




Toyota Product Development
System-Publications

Womack, Jones & Roos’ The Machine That Changed the World,
1990

Clark & Fujimoto’s Product Development Performance, 1991

Ward et al's “The Second Toyota Paradox: How Delaying Decisions
Can Make Better Cars Faster”, 1995

Womack & Jones’ Lean Thinking, 1996

Sobek et al’'s “Another Look at How Toyota Integrates Product
Development”, 1998

Sobek et al's “Toyota’s Principles of Set-Based Concurrent
Engineering”, 1999
Fujimoto’s The Evolution of a Manufacturing System at Toyota, 1999

National Center for Manufacturing Sciences’ Product Development
Process-Methodology and Performance Measures, 2000

Kennedy’s Product Development for the Lean Enterprise, 2003
Liker's The Toyota Way, 2004



Toyota Product Development

System—according to Sobek et al

e Mutual adjustment as opposed to rigidly
preprogrammed processes; facilitated by
methodical preparation for meetings and
disciplined meeting management

* Mentoring supervisors, not facilitators or
coaches, but mentors, who teach both technical
and social skills through questioning, not
through commanding

 Integrative leaders. This is a return to Clark and
Fujimoto’s shusa, now characterized as the
Lead Designer, in line with Womack et al’s
“supercraftsman”, but at odds with the idea of a
‘'super project manager’.



Toyota Product Development
System—according to Sobek et al

o Standardization of processes and skills in
functional specialties to increase predictability of
what will be produced from each specialist—
obviously a necessity for set based design. This
process involves on the job training, rotation
within a functional group until management level
(10+ years), then rotation across functional
groups to develop a network of mutual
obligation—because a highly skilled specialist
will not be able to function as a mentoring
supervisor in another functional group.



Toyota Product Development
System—according to Sobek et al

 Standardization of the product development process—
but at the milestone level, with substantial discretion of
the project team to shape and modify.

e Standardization of design. Functional groups maintain
extensive checklists for evaluating the adequacy of a
design option, but those checklists are maintained by
each functional department, not by some centralized
group of ‘planners’, and are continuously updated to
reflect new knowledge and innovations. These design
standards are also expressed in terms of sets, ranges of
acceptable values or sets of viable solutions, not point
values, unlike most design standards.

 The authors conclude by pointing the reader to what they
believe is the secret to Toyota’s success in product
development; namely, recognition that “...people, not
systems, design cars.”



Toyota’s outstanding capability is the
capabllity of reinventing itself, not In
response to changes in its environment,
but rather in anticipation of changes in
Its environment, so that it becomes an
environmental force itself.
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Lean Is a journey

e Lean Is a journey, not a destination.
Consequently, the roadmap for
iImplementing lean should be understood
as a map for getting you up the ramp and
onto the lean highway of continuous
iImprovement and learning. One key
milestone along the way is the
demonstration project.



To launch your organization on the lean journey, and to
take advantage of the lean revolution in project delivery,
you should:

1. start in your own house, educate yourself and your
people, apply lean principles and tools such as 5S and
value stream mapping to processes within your direct
control, and prepare your people for the changes to
come.

Having begun your own lean journey, you should:

2. start demonstration projects and request that the
companies with which you interface also pursue lean
goals, act in accordance with lean principles and use
lean methods and tools, and help them do so.

The next milestones along the ramp are:

3. deployment of lean principles and practices to all
projects and

4. wider integration of the supply chains in which you are
a member.



Publications reporting on lean
Implementations

Petroleos de Venezuela’'s PARC project
Ballard, Glenn, Gregory Howell, and Michael Casten
(1996). “PARC: A Case Study.”
Koch Refining’s Mid-Plant Project
Howell, Gregory and Glenn Ballard (1994a). "Lean
Production Theory: Moving Beyond 'Can-Do'"."
Ballard, Glenn and Gregory Howell (1994a).

“Implementing Lean Construction: Stabilizing Work
Flow.”

Howell, Gregory and Glenn Ballard (1994Db).
"Implementing Lean Construction: Reducing Inflow
Variation."

Ballard, Glenn and Gregory Howell (1994Db).
“Implementing Lean Construction: Improving

Performance Behind the Shield.”
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Koskela, Lauri, Glenn Ballard, and Veli-Pekka Tanhuanpaa
(1997). “Towards Lean Design Management.”

Texas Showplace
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Ballard, Glenn, Nigel Harper, and Todd Zabelle (2003).
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Arbulu, Roberto, Glenn Ballard and Nigel Harper (2003).

“Kanban in Construction”.
Arbulu, Roberto and Glenn Ballard (2004). “Lean
Supply Systems In Construction”.

Ballard, Glenn (2006). “Innovations in Lean Design”. Presented

at the University of Cincinnati, April 26, 2006.



Analytical and Conceptual Models

Howell & Ballard (1995). Managing Uncertainty in the Piping Function. Construction
Industry Institute QQ

Howell & Ballard (1998). “Implementing Lean Construction”. Proceedings of the 7th
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Construction, QQ
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Ballard & Arbulu (2004). “Taking Prefabrication Lean”. Proceedings of the 7th annual
conference of the International Group for Lean Construction, QQ

Ballard, et al (2006). “Assignment setup: Building block for agility in project production
systems”.



