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ABSTRACT The Integrative Design Process (IDP) has the potential to radically change the way
that decisions are made in building design and construction and improve project

success and efficacy. However, integrative design projects often fail to realize
success because optimal team structure is not achieved. How can we create and

facilitate successful teams? In this paper, we analyze current integrative design

process, offer a sharp, new understanding of team integration, and provide clear
steps to optimize facilitation of project teams. We enhance existing knowledge
on the integrative process by using social network science to define optimal team
structure, why it is critical to success, and how to create it.
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Social Network Science: A New Perspective for Understanding the

Integrative Design Process

Brian Dunbar, Executive Director, Institute for the Built Environment

Since 1994 IBE has assisted project teams in
pursuing high performance green building
through facilitation, technical assistance, and
LEED management. We have been committed

to the integrative design process (IDP) since our
inception. Our belief is that successful projects
use a collaborative process and “no one of us is as
smart as all of us.”

We are not a design firm, though we are often
called into projects to provide facilitation and
LEED management, which allows the architecture
team to focus on design, listening, and active
collaboration. Even though we have strived to
follow IDP best practices, we have observed that
there is often something indefinable about how
the team functions that can result in greater or
lesser degrees of success. As we have worked on
more projects, we have sought to understand
the markers of successful projects so that we can
replicate best practices on all our projects.

Since 2009, Dr. Jennifer Cross has been conducting
research on the social network structure of
innovative teams. We first began discussing the
integrative design process with Dr. Cross when

she was conducting case studies on integrative
projects, some of which were projects we
facilitated. The content of this white paper is the
result of the collaborative thinking between IBE
and Dr. Cross. We have been reflecting on our own
practice and working to identify the key traits that
differentiate the best integrative design projects
from those that struggled. Simultaneously, Dr.
Cross has been interviewing project teams across
the country to develop a theoretical framework
that captures and maps the social interactions

and structure of the best practices for integrative
design.

During her research projects, the staff at IBE
have been both research subjects, participating

in formal research interviews about integrative
design projects, as well as colleagues in dialogue
that have helped to refine the concepts presented
here. IBE provided Dr. Cross with subject-matter
knowledge while the social network theories she
shared with us helped us to gain a more refined
understanding about the key features of the IDP.
As a result, we now have a well-developed science-
based methodology for proactively developing and
analyzing the quality of our IDP facilitation.

This paper is the result of our collective
endeavor to answer the question, what approach
consistently yields high-functioning collaborative
teams that are capable of optimizing systems and
unlocking the highest performance?
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Section 1

the research



Although the terms “integrative” and “integrated” are often
used interchangeably, we argue that they have subtle but
important differences. We offer these definitions:

INTEGRATED DESIGN (ID) An approach that brings whole-
systems thinking to building design. It is a collaborative method
involving diverse stakeholders which emphasizes designing
all the systems together, rather than sequentially, in order to
ensure they work in harmony.

INTEGRATIVE DESIGN PROCESS (IDP) Like integrated design,
this process uses a whole-systems approach and involves a
diverse group of stakeholders; however, it is also a process
of discovery that evolves and is never really finished. Where
integrated design is more formulaic, Integrative Process is
changing and dynamic, varying from one project to the next.

(1]

INTEGRATED PROJECT DELIVERY (IPD) A contracting
approach that seeks to formalize integrated design in order
to optimize project results. This contractual strategy may use
either integrated design or and integrative process, but is not
synonymous with either.[2]

INNOVATION Something new or different is introduced,
such as a new method, process, material, device, or system.
In building projects, there are numerous opportunities for
innovation, from processes used in design to interaction
between design team members and building stakeholders or
vendors to choices made throughout the design process.
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Integrative design (ID) has become increasingly
sought after, particularly for planning and building
projects pursuing high performance goals. ID
seeks to overcome the problems in a linear design
process by using a systems approach. ID typically
includes a greater number of collaborative cross-
disciplinary meetings in an effort to break down
silos and increase communication. However,

we have found that it is not enough to just have
more diverse team membership and/or run a few
charrettes. Instead, it is the team structure—

the communication patterns and relationships
between people—that distinguishes integrative
from traditional design teams.

The Gap in Current Practice

Integrative design attempts to enhance
collaborative decision making in order to
overcome the barriers to creating high-
performance buildings. In traditional design teams,
decision making is hierarchical—information flows
top down from the owner to the architect, to the
project team—and provides few opportunities

for group learning and collaboration. Lack of
collaboration among team members means
systems are not integrated in a meaningful way
and gains in efficiency are minimal.

ID is posed as the solution to hierarchical, linear
processes. Many researchers and practitioners
have provided guidance resources to define

the process and help teams implement ID. It is
characterized by systems thinking, collaborative
decision making, broad, inclusive team
membership, and an iterative process with
feedback loops. Busby, Perkins + Will [3] argue

that ID is not just a process, but a mindset that
requires inclusion and collaboration, trust and
transparency, open-mindedness and creativity,
continuous learning and improvement, orientation
toward outcomes, and rigor and attention to
detail. Research on integrative approaches has
shown that early collaboration between team
members can be beneficial to project budget
and schedule by reducing the time spent in later
stages of design and construction[2, 4], as well as
increasing building efficiency and lower lifecycle
costs [5].

While many professionals aspire to achieve ID,
many projects fall short of achieving the success
expected from using ID. Our research shows that
the primary reason for these failings is that the
team structure—“ideally a circular, egalitarian
network structure [1]”—was not achieved.

Research Methods

In 2009, Dr. Jennifer Cross and colleagues
Michelle Meyer, Zinta Byrne, and Tara Shelley
began research studies which contributed

to this paper [6, 7]. Combined, these studies
involved over 150 individuals, including design
team members, building occupants and users,
owner representatives, contractors, and outside
consultants. In-depth individual interviews, focus
groups, observations of building occupants,
meeting minutes, and self-administered
guestionnaires were utilized to collect data. Social
network analysis was conducted by inputting data
into the network software UCINet developed by
Borgatti, Everett and Freeman [8] in order to map
membership, relationships, and network structure.
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The field of social network science provides a diagrams use shapes (circles) to represent nodes,

theoretical framework for understanding team which can represent individuals, organizations or
communication and performance. Before groups. Finally, lines illustrate the relationships
discussing how network structures impact the between nodes. Though there are many types of
integrative process, we will first define network network structures, four general structures are
structures. Social Network Analysis examines the relevant to evaluating the integrative process:
relationships among a group of individuals and centralized, decentralized, distributed, and core-

uses diagrams to illustrate those relationships. The  periphery.

Four Primary Network Structures

CENTRALIZED NETWORKS have one individual or group who is highly central with
little or no connectivity between other members of the network. Information and
decisions are funneled top-down through this central node. This network is most
efficient at pushing information from the center out, but is much less effective at
bringing information from the distant nodes into the center. Transferring knowledge
or sharing ideas across a network requires that information flows in both directions,
not just from the center out; thus, one-direction paths weaken IP networks [9, 10].

DECENTRALIZED NETWORKS often contain numerous subgroups that are
connected through central individuals. Similar to centralized, decentralized networks
funnel information through central nodes. While designers may view this as an
efficient structure for IP because it reduces the people with whom they directly
communicate, this network structure has two weaknesses. It is effective at pushing
information from the center out, but is not effective at bringing information into

the central team. It also does not foster collaboration or shared learning between
clusters of stakeholders.

DISTRIBUTED NETWORKS resemble a web where all individual nodes have
multiple connections and no node is most central. This web-like structure improves
the resiliency of the network and increases the capacity for learning by increasing
social cohesion, proximity between individuals, strength of social ties, and number
of connections [11, 12]. A distributed network encourages two-way communication,
thus improving the speed and efficiency of information exchange between network
members.

CORE-PERIPHERY NETWORKS are generally two-tiered networks with a densely
connected and distributed core and a sparsely connected periphery structure [9].
These networks are well suited to solving complex problems such as building design
[13]. The dense core facilitates knowledge transfer and diversity in the periphery
facilitates bringing new ideas into the network. When the dense core and diverse
periphery work together, they foster innovation and informed decision making,
making this the ideal network for integrative process.

S e o
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Innovation is the adoption of new things or
processes and occurs when conditions support
the free flow of ideas and interactions [14].
Creating high-performance buildings that meet
the needs of occupants, match form to function,
and meet aggressive performance goals require
two primary innovations: process innovation (e.g.,
design, construction, contracting, or financing)
and material innovation (e.g., building materials,
lighting systems, heating and cooling systems, etc.).
The following sections review research on how
conditions can be established within teams that
support innovation.

Facilitation

The most creative teams consist of members with
diverse backgrounds and perspectives and use a
trained facilitator [15, 16]. Group performance,
especially on complex tasks like building design,

is influenced by three characteristics of groups: 1)
social sensitivity of group members, 2) even turn-
taking in discussion, and 3) proportion of women
on the team [17]. Without a trained facilitator,

it is easy for a few participants to dominate
conversation, which reduces both idea sharing
and group performance. Trained facilitators craft
meeting agendas and moderate interactions using
specific activities to build trust [18-20], reciprocity
[18], willingness to take risks [21], openness to
learning [20, 21], and even participation by group
members [15-17].

In addition, facilitators select activities to
encourage divergent thinking—examining a
problem from a variety of perspectives or “thinking
outside the box.” Some of the techniques known
to enable divergent thinking are using writing and
reflection exercises to generate ideas, recording
ideas to increase group memory, and encouraging
analogous reasoning (applying an idea from one
circumstance to another) [16]. Finally, trained
facilitators create breaks and activities that
encourage fun, because groups that enjoy the
process are more creative [16].

Relationships

An integrative network comes from providing the
opportunity for people to build strong professional
and personal ties [22]. The quality of relationships
within the network increases information flow,
learning, creativity, and innovation [23-27].
Relationship strength is critical and is developed
through frequent communication, time duration of
relationship, and personal connection. Individuals
with strong relationships are more effective in
transferring knowledge and being open to learning.
Strong relationships also improve the network by
enhancing reciprocity and trust. When people trust
others, they have greater awareness about other’s
knowledge and are more open to learning [28-30].
Finally, strong relationships increase the ease of
transferring complex knowledge [31, 32].

Network Structures

Some network structures restrict innovation
while others encourage it [14]. First, the structure
of interactions—who talks to who—matters.
Hierarchal network structures (centralized and
decentralized networks) are the key organizational
barriers to high-performance buildings as they
constrict relationships, idea generation, and the
flow of information, thus limiting innovation [32].
A core-periphery network structure challenges
this linear model by making information
accessible to all team members and facilitating
collaboration and group learning. Core-periphery
network structures increase the productivity and
innovation of an organization by maximizing fluid
information exchange within the core and access
to new knowledge from the periphery [13, 33].
Information exchange has also been shown to
increase team participation, improve knowledge
of new technologies, and enhance confidence

to implement new strategies [6, 32]. Finally, this
structure allows decisions to be well informed,
rather than made in silos.
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KEY PRINCIPLES OF

INTEGRATIVE NETWORKS

The network structure of project teams is what differentiates successful from unsuccessful integrative

process. Ideal IDP network structure is achieved by aligning with the following principles. By using these
principles, teams can build a network with the capacity to make better decisions faster.

1. FACILITATION

A trained facilitator moderates interactions to build trust, reciprocity, willingness to take risks, openness
to learning, and even participation by group members. Facilitators also select activities to encourage fun
and divergent thinking.

2. GROUP ESTABLISHES RULES OF INTERACTION

A Facilitator engages the group to define rules of interaction. These rules should resemble the following:

e Everyone Knows Everyone — Ongoing relationship building between members of the network builds
trust and facilitates sharing and learning.

e Equal Voice — All team members have equal responsibility and opportunity to bring in new
information and develop ideas. Everyone feels heard and respected.

e Informed Decisions - Everyone is given the opportunity to generate ideas, provide feedback, and
develop alternatives throughout all stages of a project.

e Focus on Learning — All team members humbly accept that they don’t individually have all the
answers. The group actively researches new information and generates collective knowledge.

3. NETWORK HAS DIVERSE AND INCLUSIVE MEMBERSHIP

The core team includes the project owner and design and construction team. The periphery includes
individuals with diverse knowledge (i.e., vendors, building users, facilities staff, code officials, etc.) who
provide unique data, perspectives, and specialized expertized.

4. CORE-PERIPHERY NETWORK STRUCTURE

The design network includes a dense and highly distributed core team and a large periphery of diverse
resources. Facilitated interaction between the core and periphery during every phase of the project brings
in new ideas and perspectives, allows the core to make well-informed decisions, and provides a forum for
double-checking decisions with specific knowledge-holders in the periphery.

5. CORE UTILIZES INTEGRATIVE DECISION MAKING

The process used for decision making is also a differentiator of successful teams. Ideal decision making

process aligns with the following principles:

e Generating — Major decisions are generated and discussed as a whole team.

e Vetting — Decisions are vetted with periphery members with expertise or vested interest.

e Aligning — All decisions are aligned with project vision, goals, and/or design standards.

e Refining — Core decision makers with ultimate authority draw on the collective knowledge of the
network to make decisions.
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APPLYING THE PRINCIPLES
To Building Design & Construction Teams

Building design and construction will always have some hierarchical structures—there are key decision-
makers who sign documents and confirm financial decisions. This decision-making core maintains a
hierarchy above the rest of the design team; however, the creative and generative process that informs
these decisions must be facilitated through a distributed team. To create this distributed team structure,
specific functions are required of project leadership and a facilitator, and it doesn’t naturally happen just
by getting the right people in the room. In order for these networks to develop, leadership commitment
and facilitation are required.

Leadership Commitment

The owner and/or architect have the greatest power to create the integrative process. Successful
projects happen when either the owner or architect is fully committed to integrative design, while the
other must at least be amicable. This leadership sets the foundation required to build the ideal project
network—a densely connected, distributed, core-periphery network. In successful projects we studied,
leadership served the following functions:

Initiates an Aspirational Vision
Prioritizes the Integrative Process
Gives Permission to Take Risks
Holds the Team Accountable

NN

1. Initiates an Aspirational Vision “What we work hard at doing is making sure that
there is a common vision, that we are all going in

the same direction. The vision for the building was
simple: ‘Do the best building. Not just a pretty good
building, but the best building.” And, the only way to
do that is to engage the entire team early on.”

One key element required for successful creation of
an innovative network is vision—the project owner,
developer, or architect must initiate the collective

development of a vision for the project. In order for

teams to reach their creative potential, they must _Architect

set a high benchmark or goal to achieve [16].

This vision includes three key expectations: “For a previous building | worked on with this
developer, | suggested we do this charrette and

1. Building design goals and aspirations (e.g., explained that it was gonna cost a bunch of money.

It had to be off-site. It had to be two and a half
days. And he would have to be an active participate
the whole time. He looked at me with one of those
stern looks and said, ‘| hope you know what you’re

facilitates collaboration, enhances learning, etc.)
2. Performance goals for the building (e.g.,
energy, water, durability, health, third-party

certification, etc.) doing.” After using this process, there was never any
3. Expectations for how the team will work discussion with the developer when it came time to
together and innovate (e.g., charrettes, weekly do this process on the next project.” —Architect

meetings, etc.)
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2. Prioritizes the Integrative Process

The owner and/or architect have the authority to
insist on an integrative process and must prioritize
it as the expectation for the team. One strategy
to prioritize ID is to incorporate it into contracting
using the Integrated Project Delivery Model and/
or pursue the LEED integrative process credit
[2,5]. Another strategy is to contract a third-party
facilitator to shepherd this process.

3. Gives Permission to Take Risks

Designing high-performance buildings and trying
new systems or strategies requires a departure
from business as usual [32]. For many individuals
on a design team, this departure is perceived as
too risky, which presents a major barrier. Adopting
new and unfamiliar technologies, strategies, and
materials requires deviating from personal comfort
zone and standard industry practice.

Strong social relationships and trust can help
individual members of a project network
overcome their resistance to change and fear of
the unknown. One key role of the owner and/or
developer is to give the design team permission to
take calculated risks in service of the vision.

4. Holds the Team Accountable

Within an integrative process, accountability flows
from the shared vision, buy-in, and collaboration
of the team. The owner and/or architect plays a
crucial role in initiating the vision and processes
and then facilitating team accountability for
achieving that vision. There are many strategies
for creating accountability—from owner created-
design guidelines, performance contracts, or
commitment to earning third-party certification.
Many of the participants in this study emphasized
that high performance buildings are only created
when there is an expected performance level
committed to by the team.

Every participant from facilitators to architects
to owners to facility staff explained that the
difference between high performance buildings
and buildings that had unmet expectations is
accountability to a standard for performance.

“Typically, we had followed a linear-type of approach
to design and we never got a very good building. We
realized that if we wanted to articulate what we wanted
to do, we had to say something more than, ‘do better.” We
wanted to specifically say, ‘These are our expectations.’
The only way we could do integrated design was to
bring the entire team together to be able to create the
synergies that are necessary.” —Director of Operations,
Public School District

“Once you have a trusting relationship, then you have
the ability to take risks and try innovative things. But
not before the trust.” —Architect

“The owner encouraged us to do our best thinking and
to try things that hadn’t been tried before...It was that
level of commitment from the owner—‘if it makes any
sense then we’ll do it’—that made it work.” —Architect

“I would stand up and say, ‘If this fails, I’ll take the risk
and I'll get fired.” So I actually had to sit in meetings and
say, All right, guys, if this mechanical system doesn’t
work because we’re asking you to design to really

high tolerances and this is new territory for you, don’t
worry. You won’t get yelled at in the end.”” —Owner’s
Representative

“We face that a lot where people say, ‘We are not going
to be LEED, but we want to be green.” But when you
don’t have that accountability and don’t have metrics to
measure it by, it doesn’t usually work too well.”
—Architect

“LEED was ideal for us. | told the team, ‘They’re not
just certifying us, it’s about keeping us accountable.” We
knew that important stuff could get value engineered
out at the end of the project if we didn’t have the
certification to keep us on track. And so | told them ‘It’s
about integrity, doing what we said we were going to
do.”” —Owner
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Facilitation

Facilitators do more than simply guide discussion. Using trained facilitators enhances group success. The

three functions of successful facilitators are to:

1. Foster Relationships and Communication
2. Facilitate Inclusive Interaction
3. Shepherd Divergent Thinking

1. Foster Relationships and
Communication

Density and strong ties are created when network
members build personal connections. Fostering
personal connections is one of the key benefits

of bringing in a trained facilitator who knows

how to create space for these connections to
develop during and between work sessions—most
often through team-building activities, eating
together, and setting ground rules that encourage
relationship building.

Frequent communication is also necessary for
creating strong ties and density. Fostering frequent
communication within the core and between the
periphery is a key differentiator of successful IP.
This doesn’t necessarily require meetings. Phone
calls, emails, and short interactions provide a
forum for frequent communications. Setting the
expectation that all team members gather insight
and check decisions with periphery resources
throughout the project is key.

2. Facilitate Inclusive Interaction

The facilitator plays a crucial role in creating

a safe and inclusive environment that fosters
participation and a willingness to share ideas
and ask questions. The first thing a facilitator
should lead is the development of ground rules.
The best ground rules set expectations that all
members participate, that all opinions and ideas
are respected, and that everyone listens with an
open mind. In our research, every project that
failed to meet its goals had one trait in common
—participants described a lack of safety and
opportunity to share ideas.

“Holding full-day charrettes and eating meals together
makes it a social time to come together, where we

get to talk to different people and share ideas. Those
relationships built during the charrette make it possible
for a facilities guy to walk up to the architect and say,
‘That is a really dumb idea.”” —Architect

“Keeping the lines of communication open is essential.
When you get into the building process, sometimes

the builder doesn’t want to share what is really

going on with the architect or owner. So you have to
make sure that you are always encouraging ongoing
communication among the decision makers.” —Architect

“We had like 12 people on the owner’s team at every
weekly OAC meeting. I’'ve never worked on a project
with that many people. But, I'll tell you what, we didn’t
have many surprises, the owner was very happy, and
everyone really knew what to expect.” —=Architect

“We worked very hard to make sure everyone was
heard, that there is no such thing as a poor question,
that all opinions were respected.” —Architect

“We strive to really make sure that there is very clear
communication, that everyone is heard. There are, as
you know from Myers-Briggs and just life in general,
extroverts—the real outspoken people who always
think they’re heard. Sometimes people don’t listen when
they’re talking, but they think they’re heard. And there
are introverts who really want to be heard because they
have great thoughts, but they just don’t express them.
We’ve worked very hard to make sure that everyone
gets heard; there’s no such thing as a dumb question.”
—Architect
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3. Shepherd Divergent Thinking

Contrary to common knowledge, individuals

will generate more creative ideas than groups,
and groups are better at convergent thinking—
narrowing in on a single answer—than divergent
thinking—exploring a problem without boundaries
and examining many possible solutions [16].
Finding creative solutions to designing high-
performance buildings on a limited budget
requires creativity and innovation, which comes
from divergent rather than convergent thinking.
Experienced facilitators use a variety of strategies
for encouraging divergent thinking. Commonly,
they don’t use the LEED checklist early in design,
but rather bring it in after the stage of idea
generation. They also use a variety of activities
that include individual thinking and writing as well
as small group and large group sharing.

Part of the art of successful facilitation is the ability
to be flexible while still advancing the group’s idea
generation and divergent thinking. We found that
unsuccessful projects shut down divergent thinking

*THIRD-PARTY FACILITATION

Facilitation is often most successful if conducted
by a third-party. A third-party facilitator is an
individual who is a neutral party, not a member
of a design team. Though this individual may be a
member one of the firms on the design team, they
do not have design responsibilities. Often, this
individual is a consultant with expertise in high-
performance buildings. Third-party facilitators
have the best opportunity to create safety
because they have a single agenda—the success
of the group [20, 35]. Trained facilitators have the
advantage of having more knowledge and tools
for achieving the three functions of successful
facilitation.

by using LEED checklists too early in design, stuck
to charrette and meeting agendas too rigidly,

and were unable to mediate conflicting ideas.

In these projects, participants described feeling
shut down and losing their willingness to share or
participate. In contrast, trained facilitators have
specific strategies for adapting to group needs,
resolving the conflict that comes from robust idea
generation, and employing a variety of tools for
fostering divergent thinking.

“First of all, | guess the key to our success is our focus is
on continually improving and evolving. So it’s a process,
not an event, and | think that’s maybe something that
we almost always share with others. ‘You’re never
there.”” —Director of Facilities, Public School District

Our research revealed three primary benefits of

third-party facilitation:

1. Professional facilitators are experts at fostering
a safe environment.

2. Third party facilitators help increase the
interaction among architects and other core
network members.

3. When architects are participating rather than
facilitating, they learn more and build stronger
relationships with the participants.

“We get more out of it when a facilitator is up front
leading and we are sitting in the groups participating. We
get to interact more with the individuals who are there,
we get to extract more information from them because
rather than worrying about we are going to do and say
next, we are in the group as a participant. | think we
maybe build a little more intimacy with the participants
than when we are up in front.” —Architect
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Section 2

in practice






The following section provides practical guidance
on how to apply the network principles to a project
team. We start with guidance on how to read
network diagrams then provide phase-by-phase
detail.

Reading Network Diagrams

Networks are made up of a dynamic and evolving
group of people who participate in the charrettes,
retreats, all-team meetings, small work groups, and
one-on-one interactions throughout a project [3, 7,
34]. To better understand how network diagrams
relate to the integrative process, we will dive into a
phase of the integrative process and annotate how
a network diagram is developed.

It is important to understand that the network
diagrams are not a snapshot of a charrette, a
single all-team meeting, or any other single event
(see Figures 4-15). Instead, they represent the
membership and structure of the network over an
entire phase.

Phase-by-Phase

Each phase of the integrative process is illustrated

with network diagrams and detail on how the

network principles are applied. A table compares

an ideal network structure to what we call an

imposter structure.

e |deal structures represent the network project
team should strive for.

e Imposter structures represent project teams
who attempt IDP, but fall short.

The ideal and imposter networks do not represent
exact networks for a real-world project, but rather
theoretical networks. In reality, each project is
unique; therefore, the members of the network
will be different in each project. However, the
principles of integrative process are universal and
apply to projects of varying scales.

We explore the differences between ideal and
imposter networks by discussing membership,
social structure, decision making, and outcomes.
Finally, perspectives of team members from a real-
world project are presented to illustrate how IP
principles can be applied.
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THE PHASES OF THE INTEGRATIVE
PROCESS

Below is a macro view of the integrative process. We will examine the Schematic phase closely in order
to illustrate the people and interactions that occur within charrettes and focused meetings.

Programming | Schematic Construction Documents Construction Occupancy

c O o0 O o o o O()

00000

k J O Exploratory Design OWorkshop/Charrette O Focused Meetings Image Credit: Bill Reed of Integrative Design Collaborative,
Doug Pierce of Perkins+Will and Busby Perkins+Will [3]

Figure 1| The Integrative Design Process [3] 1
r EXPLORATORY \

DESIGN

FOCUSED

MEETINGS
WORKSHOP/CHARRETTE | This is where the WORKSHOP/
largest and most diverse group of participants CHARRETTE BUDGET
interact, encourage divergent thinking, generate
ideas, and share knowledge. Through these
meetings, a densely-connected, distributed core ENERGY & SYSTEMS

develops (Figure 2).
EXPLORATORY DESIGN | Every phase also
includes a time of focused meetings to explore
ideas in more detail and make decisions. These
groups bring in diverse knowledge holders (e.g.,
occupants, facilities staff, vendors, etc.) who

INTERIOR DESIGN &
SPACE PLANNING

PRODUCTS &
may not attend charrettes. These participants MATERIALS
develop the periphery of the network and serve
the critical role of bringing in new knowledge.

SITE

Figure 2 | Zoom in of Schematic Phase
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READING NETWORK DIAGRAMS

Aggregating Interactions into a Network Diagram

There are too many meetings and interactions during a design process to diagram all of them here.
Instead, we have illustrated the membership and structure of the design network during each phase by
aggregating the interactions during that phase into a single network diagram (Figure 3).

Figure 3 | Schematic Network Map

SOLID NODES represent
individuals who are part of
the core. They are central
in the network, have more
frequent communication
with others, and attend
charrettes.

OUTLINED NODES
represent members of

the periphery. They are
consulted during exploratory
design.

TIES represent the strength
of relationship between
individuals. The heavier
solid lines represent more
frequent and meaningful
communication.

Network Diagram Legend

Owner Group . Owner . Facilities Manager . Building Users
O Owner’s Representative O Building O & M Staff O
User Leadership
Facilitator o
Design Team . Principle Architects . Interior Design, MEP Specialists: Daylighting,
O O Engineers, Landscape Acoustics, Sustainability,
Architect, Civil Energy Modeling, etc.
Construction . General Contractor . Subcontractors
Team O Estimator O Product Manufacturers
Ties ———— Strong Tie Moderate Tie - — — — Weak Tie
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1. PROGRAMMING

IDEAL IMPOSTER

Figure 4 | Programming Ideal Network Map

This dense, highly distributed network
facilitates learning and collaboration among
both the design team and building users.

Figure 5 | Programming Imposter Network Map

In this hierarchical structure, information
flows one-way to central leaders. Little to
no shared learning or collaboration exists
among user groups.

Membership The network is very dense and distributed. All members The membership of this network is smaller. Department
& Social actively share ideas and learn from each other, resulting heads are often the primary representation from user
Structure in a large number of strong, two-way connections. The groups. Though users are interviewed, information
owner, project manager, and lead architect make up flows in one direction and/or in silos. Traditional
the core group of decision makers, surrounded by user hierarchies seen in the linear design process persist.
leadership, building staff, facilitator, and representative
users.
Decision Discussion occurs in a group setting, allowing The architect/design team synthesize and prioritize
Making perspectives to be shared and heard among a diverse information from user interviews. The owner and core
group. Though the owner is responsible for key decision makers hear programming priorities through
decisions, the decisions are informed by the larger the design team. Often internal politics strongly
group. influence decision making.
Rules of During a project kickoff meeting, a facilitator Users are expected to voice concerns during interviews.
Interaction ©stablishes ground rules to create a safe environment They typically learn if their concerns were integrated
and set an expectation of listening, learning, and into the design after decisions are made. There are few
participation. opportunities for user groups to talk with one another,
share ideas, or give any meaningful feedback.
Outcomes Programming is the key time for building users to co- As there is little shared learning among users and the
create a collective vision, goals, and rules of interaction owner, feedback given to the architect/design team can
that will guide the design and construction process. be lost or misinterpreted. Quality of design and user
A large, inclusive session (e.g. charrette) is what best satisfaction is comprised when ideas and information
defines the data and perspectives which sets the stage are funneled through single individuals.
for a successful project.
LEGEND @ OwnerGroup | @ Facilitator ‘ @ Design | @ Construction
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PAUL SMITH CHILDREN’S VILLAGE

at The Cheyenne Botanic Gardens

“The charrettes were an open place. One of our ground rules was to not judge ideas. This rule
created the freedom to conjure up any kind of idea. As ideas were generated, group members
started saying, ‘Hey, | think we could actually do that.” The project team and community

members also collectively came to the realization that we were creating something special for

kids.” — Randy Byers, Architect

“Although the integrative process was highly successful in this project, one refinement would
have been to begin the process sooner. The facilitation team could have been more proactive
at informing and preparing us to understand the steps in the LEED certification process, which
would have saved us some frustration and concern.” — Shane Smith, Botanic Gardens Director

Photo credit: Paul Brokering



2. SCHEMATIC

Figure 6 | Schematic Ideal Network Map

This structure is created through charrettes
attended by a large set of stakeholders.

By following the rules of interaction, the
network becomes highly connected.

Figure 7 | Schematic Imposter Network Map

This decentralized network is formed through
small group meetings and one-on-one
interactions. Information flow is low because
interaction is isolated to small groups.

Membership Membership has grown and the network remains fully The decentralized network structure has several small
& Social distributed and highly dense, due to the active sharing groups connected to a few central nodes. Working in
Structure of information. A core-periphery structure emerges small groups rather than conducting a large charrette
with an equitable core of key decision makers and an typically occurs due to perceived time or cost
equally connected design team that is surrounded by a constraints. Small groups have little learning between
periphery of representatives from operations and users. them, resulting in less innovation in synergy.
Decision Decisions are informed by the team though full group Decisions are made by a small core based on
Making idea and information sharing. Small, discipline-specific information funneled up from the rest of the team.
breakout groups are often used to flesh out ideas, but Full group meetings are used to report out to the
then these ideas are brought before the full group. periphery, if at all, rather than engagement. Rule-of-
Contractor representative is engaged to understand thumb estimates are utilized instead of real, full-cost
financial feasibility. accounting.
Rules of The same ground rules utilized in programming are Members self-select breakout groups based on
Interaction to be applied during schematics. Often a facilitator is issues related to their field, creating homogeneous
brought in to encourage active participation, make sure groups with few opportunities for cross disciplinary
all voices are heard, promote openness and flexibility, collaboration. Design team members often work in
and remove hierarchical structures, allowing core isolation, researching and analyzing strategies that may
members to actively listen to ideas brought in from the have synergy with the work of other team members.
periphery.
Outcomes Innovation and synergy increase when the core team Opportunities for good design solutions are missed
is exposed to new ideas and information. As the when systems are designed in isolation. Because full
strategies identified in schematics guide the project, group meetings are not used to discuss synergies in
full representation from stakeholders ensures that systems design, the responsibility of integrating systems
decisions are supported and appropriate. and collision analysis falls primarily on the architect.
LEGEND @® OwnerGroup | @ Facilitator ‘ @® Design | @ Construction



BANK OF AMERICA
TOWER

One Bryant Park, New York

“Never overlook the power of a really good
dinner. A lot of important relationship building
happens in the in-between time. Because of
relationships, if the design team proposed
something stupid, the facilities guys would

say, quietly, ‘I don’t think this is going to work.’
Everyone got the message that relationships are
important. That is why they did the six retreats.”
—Bill Browning, Facilitator & Consultant

“Truly Integrative Design happens when all the
key players work together in a seamless way
toward a common vision. In order to create
that, you must bring those people together for
charrettes where people have the chance to
build relationships. They eat together and build
personal connections. Then, those relationships
help keep communication channels open so that
anyone on the project can come to the architect
or owner and share when they see bad ideas or
bring in new ideas that have never been tried
before.” —Bob Fox, Architect

“When you’re doing an office building, you

don’t necessarily know who’s going to be in it,

so you don’t always get the chance to get users
involved in the design. With the Bank of America
Tower, the guys who were going to run the
building were part of the design presentations to
the owner. If we presented something that was
going to be very difficult to maintain, they would
say things like, ‘How do you think I’'m going to
change the light bulb in the lobby the way you
have it?’ So when you are able to have them

as part of the design, their participation really
makes a difference.” —Bob Fox, Architect

Photo credit: © COOKFOX Architects




3. DESIGN DEVELOPMENT

Figure 8 | Design Development Ideal Network Map

The density within the design team increases
as design work becomes more intense. The
core-periphery becomes very apparent as
members reach out to external resources.

Figure 9 | Design Development Imposter Network Map

This decentralized network contains loose
ties formed by small subject-focused
meetings. Though membership is similar,
interaction is low, thus reducing density.

Membership The core-periphery structure becomes more The decentralized network contains a core of decision
& Social Pronounced during design development. This phase is makers loosely connected to the design team and a
Structure an iterative cycle of individual work followed by small small periphery. Ties are weaker throughout, indicating
group and all-team meetings. Though there is a great that collaboration is sparse and rarely cross disciplinary.
deal of flux, network density remains high because key Few external resources are utilized and users or O&M
design decisions are reviewed by the full team. staff are not engaged in final strategy refinement.
Decision The architect takes a central role in decision making The influence of the architect grows during design
Making and the owner defers some decision making power development. All ideas and information are funneled
to those with expertise. The periphery still influences through the architect, who is the primary decision
decisions, which are flushed out in small specialty maker, typically with limited input from other design
groups and then brought to the full group for review team members and owner.
and discussion.
Rules of Team members are expected to work independently, Systems are designed in isolation with little
Interaction N small groups, and as a full group. Strong lines of collaboration between design team members. There
communication between sub-groups are required for is little connectivity between the design team and the
synergy to occur. Reiterating ground rules ensures construction team, making it difficult for the design
that members feel confident voicing concerns about team to be aware of true cost, synergies, and impact of
decisions made by others. right-sizing.
Outcomes Strategies targeted during schematics are likely to have Strategies targeted in schematics can easily be
more fidelity and are less likely to be removed due to abandoned in design development without team
roadblocks or value engineering if the project team commitment. In addition, systems integration will likely
achieves this network structure in design development. be belated, resulting in lost efficiency and inappropriate
scaling and cost estimating.
LEGEND @ OwnerGroup | @ Facilitator ‘ @® Design | @ Construction
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Fort Collins, CO

“One of the things we love about this building is that when school kids come to tour the building
we can talk to them about more than fire engines. We get the chance to educate kids about
green buildings too, and that is fun for the fire fighters.” —Poudre Fire Authority Staff

“We did a few unique things differently on this project. At the end of the Design Development,
we facilitated a ‘design refinement’ charrette with a slightly smaller network than the full
project network, where participants worked collaboratively to make more specific decisions. This
was different because a variety of key decisions were made in this refinement charrette, instead
of being left to the small group of core design members. The benefit of doing this charrette was
that it really improved the Construction Documents phase, making it move faster and more
efficiently.” —Brian Dunbar, Facilitator

Photo credit: Belford Watkins Group




4. CONSTRUCTION DOCUMENTS

Figure 10 | Construction Documents Ideal Network Map

The network remains large and decision
making becomes more centralized. Periphery
members are less involved but are still
engaged to review fine details.

Figure 11| Construction Documents Imposter Network Map

This small decentralized network indicates
the work in this phase is completed primarily
in silos. Inconsistencies between disciplines
are only able to be caught by central
designers.

Membership The network is increasingly tiered during construction The design team works independently to finalize
& Social documents. The architect becomes more central in the technical drawings. Weak ties indicate one-direction
Structure network and there arg several layers of core decision information ﬂgw as drawings and models are funneled
makers. The outer periphery becomes less connected, up to the architecture team. In a false attempt to
but periodic communication between the periphery avoid last minute changes, external resources are not
and core catches potentially costly oversights. consulted.
Decision The influence of the design team grows as drawings are The architect authorizes all design plans and the general
Making combined and specifications are prepared. Designers contractor checks for cost and feasibility. The owner
collaborate to conduct or review collision analysis, is less involved in design and more focused on making
integrate systems, and develop final specifications. sure that the project stays on budget and true to vision.
These outer-most periphery members are not actively Periphery members and second tier user groups and
involved in decision making, rather are solicited to sub-consultants are not involved.
review details relevant to their interests.
Rules of Core decision makers communicate with the periphery Construction documents are combined in isolation.
Interaction toensure critical items were integrated into final The architect, engineers, and general contractor are
drawings. The periphery conducts targeted review of the only team members expected to actively check
construction documents before being finalized. construction documents.
Outcomes Having feedback loops between the design team and If a construction rep has not been present through the

O&M staff and users ensures the design stays true to
the vision. Maintaining connection among design team
members ensures proper systems integration.

design process, the project could easily go over budget
once it goes out to bid. If the project is over budget,
design features prioritized by user groups are likely to
be valued engineered out.

LEGEND
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KINARD MIDDLE SCHOOL
Poudre School District, Fort Collins, CO

“One thing we insisted on was getting the construction documents back to the guys on the Green
Team. If they don’t get time to review the documents and make sure their ideas and suggestions
made it into the final documents, then during construction, you’ll walk through and someone
will say, ‘Hey what happened to the drain? | specifically said, we need to have two drains in

this bathroom.’ Little things like this are designed for a reason, but the contractor doesn’t know
about maintenance needs and future costs, they are just looking at reducing construction cost.”
—Bill Franzen, Executive Director of Operations (retired)

“I was highly skeptical of the geothermal system. But after visiting other sites, | said, ‘If you're
gonna use geothermal, put these machines where we can get to them to work on and maintain
them.” We got the best equipment because we invited the three manufacturers to show us
their pumps. We looked at them and we picked the product and company that we thought was
the best. Now this building is a Cadillac; it is really comfortable and runs like a dream.”— Tom
Weatherly, HVAC Department Head

“So now that we’ve got into this routine of challenging ourselves all the time, it’s really helped us
get that much better. So each year now, we see the success that happens, but we also challenge
ourselves to go, ‘Hey, that was really cool, but let’s not stop now.” It’s created this wheel of
change.” =Stu Reeve, Energy Manager

Photo credit: RB+B Architects



5. CONSTRUCTION ADMINISTRATION

IDEAL IMPOSTER

Figure 12 | Construction Ideal Network Map

The core expands to include the construction
team and maintains connections to design,
which facilitates nimble decision making.

Figure 13 | Construction Imposter Network Map

Interactions cease among design team
members as they hand over the project to
the construction team, thus impeding vision-
aligned change orders, which will likely be
frequent.

Membership The general contractor, architect, owner’s The network is highly centralized around the general
& Social representative, and relevant design team members contractor with limited connectivity to other decision
Structure do regular walkthroughs of the site to discuss project makers. Connectivity between core and periphery often
progress. Subcontractors become more central and dissolves during construction.
connected, providing valued expertise.
Decision The owner moves closer to the periphery, and Decisions are often made by the general contractor
Making decisions are made by the contractor and the with little or no consultation from other members.
architect. The periphery is consulted less frequently Members of the core decision-making group are
than in design stages but does not disappear. They pushed to more peripheral positions and are often
are easily accessible for consultation on decisions. If informed of decisions made by the general contractor
design changes need to be made, decisions are made rather than involved in making them.
collaboratively during site meetings.
Rules of The general contractor must be committed to the Though the peripheral design team is still present,
Interaction integrative process in order to ensure that design they are often not consulted about changes made
decisions are maintained. Though attendance at site in the field. The general contractor may do regular
meetings is higher, targeted agendas and focused walkthroughs with the owner, project manager,
meeting facilitation maintain efficiency. architect, or engineers, but other user groups or design
team members are rarely present.

Outcomes Maintaining lines of communication between the Without proper consultation of relevant user groups
construction team and the design team ensures design and design team members, the project can deviate
decisions made when problems arise align with the greatly from original construction documents. Builders
original vision. Keeping the owner group updated often put together a built-as document to show what
on progress eases the transition into occupancy and was actually done during construction.
ensures long-term viability.

LEGEND @ OwnerGroup | @ Facilitator ‘ @® Design | @ Construction
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Larimer County Justice, Fort Collins, CO

“Let’s not just build something and say, ‘Okay, figure out how you can use it,” but let’s design it
based on what you need.” —Michael Kirk, Director of Facilities

“The integrative process works better in some groups than others, but this project was definitely
in the top tier because they had an exceptionally strong owner commitment and a very willing
architect. The owner really understood the value of integration, had a clear vision, and knew how
to bring his team together. But that would not have been enough if the architect and the rest of
his team had not been so receptive and open. Together they made one of the strongest teams
I’'ve seen.” —Jossette Plaut, Facilitator

“Mly role was to bring enthusiasm to the project and make sure that all staff had the ability to
bring forward ideas, opinions, and suggestions to the design, and to report back updates so the
staff maintained involvement at every step. | made sure my staff’s ideas made it back to the
design team.” —Laurie Stolen, ASD Director

“You know, they could’ve made the bathrooms better. When you are getting ready, you pretty
much have to stand in front of a sink, so they are always turning on and off. If they had talked to
any of us when the designed the bathrooms, we could have told them that would be a problem.
In your own home, you can stand in front of the counter without the sinking running. It’s not
really smart.” —Female Offender

Photo credit: The Architects’ Studio



6. OCCUPANCY
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Figure 14 | Occupancy Ideal Network Map

The network, though still distributed,
becomes smaller during occupancy. Learning
is facilitated among the design team,
facilities staff, owner, and users.

IDEAL IMPOSTER

Figure 15 | Occupancy Imposter Network Map

The network all but vanishes as the design

team hands-off responsibility to the owner,
which results in reactionary and piecemeal
solutions to problems.

Membership The principles of the integrative process are applied to This is a centralized network with building staff
& Social building operations, maintenance, and user interface. connected to one another exclusively through the
Structure Remaining peripheral design and construction team building leadership and facilities manager. Design
members stay engaged to ensure a successful handoff. team members are connected exclusively to building
leadership.
Decision Building users and managers evaluate building Building feedback and concerns are funneled through
Making performance and functionality during this stage. Any the facilities manager or leadership and passed on to
problems with building systems or design are brought the remaining design team members. Building users
to the remaining design and construction team find independent solutions to problems rather than
members to be resolved. contacting the architect or facilities with questions.
Rules of The principle architect and often a sustainability Design team members often do not adequately train
Interaction Cconsultant work with building users to educate them and educate all building users about building design
about the building while the mechanical engineer features. Operations and maintenance may not fully
and/or commissioning agent work with facilities staff understand how various mechanical systems work in
to ensure systems are working properly and staff the building, and office staff and outside users may be
understand their operation. Building users understand unaware of high-performance design features unique to
who to approach with questions or concerns with the building.
building function.

Outcomes Educating building users about new building features Occupancy is often a reactive process, where building
and how various mechanical systems function is a users choose not to approach the design team when
proactive process that results in proper use of building problems first arise, allowing for problems to become
systems and features. User satisfaction increases serious and preventing simple solutions from being
because the space meets their needs and they feel a applied. This often results in a sense of resentment of
sense of ownership because they were involved in the the occupants toward the design team.
process.

LEGEND @ OwnerGroup | @ Facilitator ‘ @® Design | @ Construction



SUMMARY

Principles of Integrative Process in Practice

PROGRAMMING

The key time for building users to co-create a collective vision, goals, and rules of interaction that

will guide the design and construction process. A large, inclusive session is what best uncovers the
data and perspectives to set the stage for a successful project.

1. Create a dense, distributed network of the core group of decision makers, user leadership, building staff,
facilitator, and representative users.

2. Inform decisions using the perspectives shared during group discussion.

3. Using a facilitator, establish ground rules to create a safe environment and establish an expectation of
listening, learning, and participation.

SCHEMATIC

1. Maintain distribution and density while encouraging a core-periphery structure to emerge containing
an equitable core of key decision makers, an equally connected design team, and a periphery of
representatives from operations and users.

2. Full-group sessions informs decisions while small, discipline-specific break-out groups flesh out ideas and
perform financial feasibility, which are brought before the full group.

3. Maintain programming ground rules. Use a facilitator to encourage active participation, make sure all
voices are heard, promote openness and flexibility, and remove hierarchical structures, allowing core
members to actively listen to ideas brought in from the periphery.

DESIGN DEVELOPMENT

Strategies targeted during schematics are likely to have more fidelity and are less likely to be
removed due to roadblocks or value engineering if the project team achieves a dense core-

periphery structure in design development.

1. Establish a pronounced core-periphery structure through iterative cycles of individual work followed by
small group and all-team meetings. Density remains high as key design decisions are reviewed by the full
team.

2. Defer some decision-making power to those with expertise. Pull periphery resources to inform decisions,
flushed out in small specialty groups, and bring before the full group for review and discussion.

3. Support individual, small-group work while keeping strong lines of communication between sub-groups
to support synergy. Reiterate ground rules to ensure members feel confident voicing concerns about
decisions made by others.

THE SOCIAL NETWORK OF INTEGRATIVE DESIGN | 33



CONSTRUCTION DOCUMENTS

Having feedback loops between the design team and O&M staff and users ensures construction
documents stay true to the vision. Maintaining connection among design team members ensures
proper systems integration.

1. Maintain connection among the design team by facilitating opportunities for collaboration, collision
analysis, systems integration, and final specifications.

2. Trust and empower those with expertise to make well-informed, vision-aligned decisions.

3. Facilitate communication between core decision makers and the periphery to ensure critical items were
integrated into final drawings. The periphery conducts targeted review of fine detail to catch potentially
costly oversights.

CONSTRUCTION

Maintaining lines of communication between the construction team and the design team ensures
design decision made when problems arise align with the original vision. Keeping the owner group
updated on progress eases the transition into occupancy and ensures long-term viability.

1. Maintain connections between design and construction by conducting regular walkthroughs and team
meetings with the full group. Engage the expertise of subcontractors.

2. Facilitate nimble decision making by maintaining connections and access to design team and periphery.
If design changes need to be made, decisions are made collaboratively during site meetings.

3. Facilitate meetings efficiently to prevent high attendance from derailing agendas. Make sure the general
contractor is committed to the integrative design process and their role in facilitation.

OCCUPANCY

Educating building users is a proactive process that results in proper use of the building. User
satisfaction increases because the space meets their needs and they feel a sense of ownership
from their involved in the process.

1. Engage design and construction team members with building operations, maintenance, and relevant
users to ensure a successful handoff.

2. Evaluate building performance and functionality, bringing any problems to the remaining design and
construction team members to be resolved.

3. Facilitate learning between the design team and the owner group (including facilities staff, owner, and
users) to ensure systems are working properly and staff understand their operation, and building users
understand who to approach with questions or concerns.
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