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“To return to the difficulty which has been stated with 
respect both to definitions and to numbers, what is 
the cause of their unity? In the case of all things which 
have several parts and in which the totality is not, as 
it were, a mere heap, but the whole is something 
besides the parts, there is a cause.”
- Aristotle, Metaphysics

The whole is greater than the sum of its parts
- meme attributed to Aristotle 
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Performance of homogeneous 
teams follows a typical bell curve

performance measured on creativity, 
ability to generate more and better 
alternatives, more and better criteria 
for evaluating alternatives  

homogeneous defined as team 
members share same national identity
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Conflict: the energy that
could have been channeled into effective 
work was drained into negative 
stereotyping...the “team” destroyed value 
rather than creating it.
or
Mediocrity: by not allowing the differences 
to surface in any
way, the teams suffered because they 
couldn’t leverage them for innovation or 
performance advantages.Value Creation: Differences are explicitly 
recognized and accepted, even nurtured, 
and their implications are incorporated 
into every facet of the group’s processes.

Diverse teams follow a very different 
pattern
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shared belief held by
members of a team that the 
team is safe for interpersonal 
risk taking
...an integrative perspective in which both 
team structures, such as context support 
and team leader coaching, and shared 
beliefs shape team outcomes.

-Amy Edmondson, 1999





KEY INGREDIENTS OUTCOMES

Cheng et.al., Teams Matter, 2019. http://hdl.handle.net/11299/201406

CONTEXT
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TRUST & RESPECT

PROJECT SUCCESS

Cheng et.al., Teams Matter, 2019. http://hdl.handle.net/11299/201406

ACCOUNTABILITY

ALIGNED GOALS
CAUSAL FACTORS
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CO-LOCATION
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SHARED SAVINGS

USE OF BIMNON-FACTORS
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Our conclusion is that IPD sets the terms and 
provides the motivation for collaboration; 
Lean provides the means for teams to 
optimize their performance and achieve project 
goals.





• Industry adoption of Lean tools and 
processes is uneven and weighted 
towards construction over design.

• Teams with more Lean were:
➔ more likely to have slightly more 

positive team and building 
outcomes.

➔ rate their projects as less 
complex. 

This may be perception, since Lean 
tools and processes can make tasks 
clear and straightforward.



New Hypothesis: 

Lean tools and processes BUILD and RELY UPON
•Trust

•Communication

•Accountability

•Psychological Safety



Lean and IPD teams discuss intention and differences in 
agendas, priorities and practices – assume not every 
firm or individual is the same, but goals are shared.



Use tools to intentionally build equitable culture on your team:

•Team performance metrics such as plan percent complete

•Communication protocols such as A3

•Decision protocols such as CBA

•Attitude of continuous improvement and project first priorities

•Benefits from challenging concepts such as last responsible 
moment



Design Bid Build, 
CM@Risk, Design Build

Integrated Project Delivery (IPD)

Howard Ashcraft, 2019

Conceptual Model 
forces acting upon project & team

contract “gravitational assist”

project

point of equilibrium
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Design Bid Build

Integrated Project Delivery (IPD)

Renée Cheng adapted from
Howard Ashcraft, 2019

Conceptual Model
(adapted)

CM@Risk, Design Build,
(maybe) IPD-ish (if nothing goes wrong)

point of equilibrium



First Costs

Renée Cheng, 2020

Proportional way to consider the value 
proposition in the built environment



Life Cycle Costs

Renée Cheng, 2020



Value to society, region, neighborhood
Equity, health, engagement

Value to building owner
Cost of personnel development, recruitment, retention
Savings to healthcare expenditures
Building builds positive brand

Renée Cheng, 2020



investment of time for design and planning

Renée Cheng, 2020
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drawn by Kai Samela based on conversations between Tom Fisher and Renée Cheng



Model of Applied Research Consortium under development at UW CBE
multi-disciplinary expansion of architecture research program originally developed by Renee Cheng at University of 
Minnesota
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