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Abstract

While there are numerous benefits to working in teams comprising multiple disciplines, we do not have sufficient
documented information on the functioning of multi-disciplinary teams in the building design context. As functioning
impacts project outcomes, an understanding of the operation of building design teams comprising multiple
disciplines is important.

To contribute to the body of knowledge that addresses this gap, this paper examines literature on disciplinary types
and team performance. Using an analytic framework identified in literature, this paper studies the organizational
and social aspects of building design practice in order to shed light on the ways in which the multiple disciplines
involved building design work together. Findings presented in this paper suggest that building design teams combine
and integrate knowledge, skills and capabilities in a multidisciplinary manner. In addition, this paper discusses four
social and organizational characteristics of multidisciplinary building design teams — the project delivery approach,
disciplinary roles, preexisting social and professional relationships, and location and geographic proximity — and
documents their impacts on team functioning.
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There are benefits and challenges of working in teams
with multiple disciplines. Teams made up of multiple

1.0 Introduction

Teams comprising multiple disciplines are necessary
to solve real world problems as such problems often
require knowledge from more than one discipline
(Choi and Pak 2006, 351). For instance, the design of
a building can be defined as a series difficult and
multidimensional decisions that require knowledge
from disciplines of architecture, engineering,
planning, development, finance and others. These
disciplines bring different skills and perspectives
together to solving building design problems in a
coordinated manner.
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disciplines contribute to solution generation by
providing different roles and perspectives that
complement each other, far beyond the scope of a
single individual or profession. Teams members are
able to use the opportunities for informal learning
that occur when different disciplines work together to
improve the standard of team outcomes (lliffe 2008;
Pfeiffer 1981). However, boundaries between
disciplines impose an artificial division of knowledge,
presenting challenges to working with multiple
disciplines. One challenge is a breakdown of
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communication which may lead to conflict between
team members and the poor integration of team
processes.

Building designers are becoming increasingly aware
of the benefits and challenges of working in multiple
disciplines. One manifestation of this increased
awareness of the potential benefits is Integrated
Project Delivery (IPD), a project delivery approach
that requires the early involvement of stakeholders
from different disciplines to collaboratively solve
problems and make decisions. In recognition of the
challenges of working with multiple disciplines,
building design firms are increasingly offering more
than one specialization in-house. In their 2016 survey
of firm profiles, the AIA found a decrease in
architecture firms that describe themselves as single-
disciplinary from about 60% to 50% from 2005 to
2015. Also, within this time, there was a
corresponding 15% increase in architecture firms
described as multidisciplinary or interdisciplinary (AIA
2006).

While we are increasingly aware of the complexities
of working in multiple disciplines, there is a
knowledge gap regarding the functioning of multiple
disciplines in the building design domain. A vast
amount of literature on teams with multiple
disciplines exists in domains such as healthcare,
manufacturing and software design, with very little
from the building design domain. Although parallels
can be drawn from studies in other domains,
literature from these other domains does not
accurately capture the complexities of building
design. Consequently, we do not have sufficient
documented information on the practices of building
design teams. For example, we use the terms
multidisciplinary and interdisciplinary
interchangeably although they indicate different
kinds of team functioning (Choi and Pak 2006; Kasali
and Nersessian 2015). This inconsistent use of
terminology clearly indicates that, in building design
domain, there is a lack of attention on the ways in
which our teams work.

To contribute to the body of knowledge that
addresses this gap, this paper examines literature on
disciplinary  types, team performance and
functioning. It reports on current building design
team practice in order to understand the ways in
which the multiple disciplines involved building
design work together. The following section
highlights six different disciplinary types found in
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literature that can occur in teams and suggests that
the disciplines involved in building design function
most like multidisciplinary teams. In order to examine
multidisciplinary team functioning in building design,
this paper reports on three cases of multidisciplinary
building design teams. From the case studies, four
social and organizational characteristics that impact
the functioning of multidisciplinary building design
teams are discussed — the project delivery approach,
disciplinary types, preexisting social and professional
relationships, location and geographic proximity.

2.0 Disciplinary Organization and Building Design

Boundaries between disciplines provide an artificial
division of knowledge (Choi and Pak 2006). Real world
problems rarely fit within a discipline and span
multiple disciplines. The way in which the skills from
these multiple disciplines are combined depends on
the disciplinary types present within a team.
Theoretical explorations have identified six ways that
multiple disciplines in teams are organized ranging
from single disciplinary teams — where all team
members come from the same discipline — to
transdisciplinary teams — where individuals assume
roles outside their specific discipline (Garner 1994;
Jantsch 1947).

While there is no common consensus in literature on
the differences between disciplinary types, it is
“widely accepted that the various disciplinary types
described below are not synonymous with each
other” (Lawrence 2010). Applying the right
organizational lens to building design teams is
important as team functioning impacts project
outcomes — effective team functioning can mitigate
project risk, reduce project waste and errors, and
improve conflict resolution (McGraw-Hill 2014; Pinto
and Pinto 1990; Love and Lopez 2012).

Single-discipline teams: The single discipline team is
self-explanatory - all team members come from the
same discipline. In the building design context, this
would be a design team made solely of either
architects, or one made up entirely of civil engineers.
The nature and complexities of the building design
process and systems that exist within buildings make
it impossible for building design to occur in this way.
This means single-discipline teams do not represent
how the building design team functions. It is
necessary to mention that as the building design
process is fragmented; single-discipline sub-teams
exist within the overall building design teams.
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Multidisciplinary teams: Jantsch describes the
multidisciplinary team as consisting of a variety of
disciplines working simultaneously, without explicitly
defining the possible relationships and intersections
between them. In building design, this means that the
various disciplines work within their specific domain.
Architects work on their spatial planning tasks
without taking on the tasks of the civil or mechanical
engineer. The disciplines on the team rely on
coordination and communication to share knowledge
and form a whole - building - solution (Jantsch 1947).

Pluridisciplinary teams: Pluridisciplinary teams have
been described in different ways. Earlier research
described them in terms of the hierarchy among
disciplines. Based on this description, in the
pluridisciplinary team, disciplines would be grouped
in order to work together and share resources
without needing to coordinate their tasks to form a
single solution (Jantsch 1947; Piaget 1973). In
building design, this would mean that the various
disciplines share resources to work on their different
problems without organizing their tasks and activities
into a single building.

More recently, scholars have viewed pluridisciplinary
teams in a very general sense, involving the presence
of multiple disciplines on a team, rather than
indicating a specific type of team functioning, further
highlighting the lack of consensus on the definitions
presented in literature (Hkilter 2015; Varaki and
Babadi 2015).

Cross-disciplinary teams: Similar to pluridisciplinary
teams, there are differences in the way cross-
disciplinary teams have been defined in different
fields. Early research in education viewed cross-
disciplinary teams as consisting of one dominant
discipline with other disciplines contributing to the
work done by one main discipline (Fruchter 2001).
However, research from other fields describes cross-
disciplinary teams as teams that focus on work at the
intersection of multiple disciplines, on things that are
truly common among all the disciplines involved.
Building design teams do not function in a cross-
disciplinary manner as the different disciplines can
often work in areas that diverge and do not only focus
on the commonalities between their different areas.

Interdisciplinary team: In the interdisciplinary team,
there is a shared or common language created by all
the disciplines working together. There is “concerted
action and integration of the disciplines towards
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achieving a shared goal” (Jantsch 1947).
Interdisciplinary teamwork requires a shared
conceptual framework, mental models and goals. By
working together in this way, team members form a
new combined discipline. An example would be the
field of biomedical engineering, an interdisciplinary
field which combines and integrates the disciplines of
biology, medicine, engineering and healthcare.

Transdisciplinary team: Like the interdisciplinary
team, team members in the transdisciplinary team
have a shared framework within which they function.
However, in the transdisciplinary team, individuals
within disciplines come away from their disciplines
and assume roles outside their specific discipline. The
focus moves away from the disciplines to the
knowledge and competencies that are used to solve
problems within the complex and heterogenous
domain they exist within (Lawrence 2010). Ramadier
suggests that transdisciplinarity combines and goes
beyond disciplinary processes, requiring a shift from
disciplinary boundaries and divisions to a coherent
and collaborative approach (Ramadier 2004).

These six disciplinary organization approaches
indicate different types of functioning, hierarchies,
coordination and integration of the contributions of
multiple disciplines in teams. However, research in
the areas of design, building design and architecture
has focused on the terms interdisciplinary and
multidisciplinary. Although these two indicate
specific types of team functioning, they are used
interchangeably in literature without accounting for
the differences that the terms engender. Identifying
and applying the right disciplinary type and context to
building design team processes is a first step towards
understanding and improving building design team
practice. Table 1 highlights the difference between
these two terms.

As described above, multidisciplinary teams are made
of several separate disciplines working to achieve a
common goal. Each discipline has their specific
concepts, approaches and methods that are not
shared or integrated with those of other disciplines.
Team members bring a variety of knowledge from
different disciplines, but work within individual
disciplinary boundaries, while sharing information
with each other. Knowledge is combined in an
additive rather than integrative manner where the
approaches and perspectives of different disciplines
are combined without being changed (Bernard-
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Multidisciplinary Teams

Disciplines Involves working with several disciplines
Involves more than two disciplines

Workflow Team members work in parallel or sequentially
on different aspects of a problem

Tasks Tasks depend on individual disciplines

Roles Team members have separate but related roles
and maintain disciplinary roles

Boundaries Disciplinary boundaries are maintained

Methods Separate methods

Knowledge Complementary knowledge is used to address
problems and tasks through an additive process

Outcomes The outcome is the sum of individual parts

Interdisciplinary, Integrated Teams
Involves working between several disciplines

Involves reciprocity between two (or more)
disciplines

Team members work jointly on all aspects of the
problem

Tasks are shared regardless of disciplines

Team members have common roles

Disciplinary boundaries are blurred
Common methods

New knowledge and perspectives are created
through an integrative process

The outcome is more than the sum of individual
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parts

Table 1. Multidisciplinary Teams versus Interdisciplinary Teams (Choi and Pak 2006)

Bonnin et al. 1995; Choi and Pak 2006; Derry, Schunn,
and Gernsbacher 2014; Garner 1994; NSERC 2016).

Based on this definition, building design teams are
multidisciplinary. Multidisciplinary building design
teams are made up of several disciplinary
stakeholders including architects, engineers, interior
designers, urban planners and so on who work in
parallel on different aspects of the overall building
design problem with each discipline staying within
their disciplinary boundary. In other words, architects
do not solve the engineering problems, urban
planners do not solve the interior designers’
problems and so on. Each discipline has different
approaches to solving their aspects of the problem.
For example, engineers attempt to find an optimal
engineering design solution while architects attempt
to find the design solution that best satisfies the client
requirements (Simon 1988).

When  building design teams are called
interdisciplinary, it suggests that the team works in a
continuously integrated manner. This provides an
inaccurate representation of current building design
team practice. Interdisciplinary, integrated teams
share ideas and fully integrate their different
concepts, knowledge and methods, unifying links

between them and forming a well-resolved whole
solution. Each discipline’s contribution is well
interwoven such that individual contributions cannot
be identified. Team members use frequent,
collaborative exchanges to develop new knowledge
beyond what is already known (Bernard-Bonnin et al.
1995; Choi and Pak, 2006; Garner, 1994; Grossman,
1979; NSERC, 2016).

Working in multidisciplinary teams poses a different
set of challenges than working in interdisciplinary
teams. These challenges primarily occur because
multidisciplinary team members work within their
individual disciplinary boundaries. Team members of
one discipline can solve their individual problems
without completely comprehending what other
disciplines do. Overall, a lot of effort is required to
coordinate between disciplines. This is not the case in
interdisciplinary teams where frequent and
collaborative exchanges are the norm and team
members work together on most aspects of problem
solving. An additional challenge stems from individual
disciplines tending to have their individual language
and jargon. Multidisciplinary teams are thus
concerned with translating jargon and languages
between disciplines which would not normally be an
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issue in an interdisciplinary team where team
members have a shared language.

This distinction between multidisciplinary and
interdisciplinary is important when studying building
design teams as there are problems and challenges
unique to each disciplinary type. Current building
design team practice has been described as
fragmented; team members are isolated from each
other and information transfer between project
stages can often improperly managed (IPCC 2007).
This can lead to the development of silo culture in the
building design team where team members work
within their silos, delineated by their disciplinary
boundaries, and are unable to function effectively
across these boundaries (Bianca 2012).

Identifying and solving problems currently faced by
building design teams depends on applying the
accurate theoretical lens and terminology.
Accounting for the differences between these two
terms and applying the right one provides a clear
description of building design teams without
oversimplifying or misrepresenting how building
design teams currently function.

3.0 Framing an Inquiry into Multidisciplinary
Building Design Practice

Research on building design practice has primarily
focused on understanding building design as a
process. There are multiple accounts that outline the
phases and steps required for building design (AIA
2006, 2017; BUILD LLC 2008; Designing Buildings
2017). Some of these studies have identified what
tasks occur in the different stages of the building
design process, the inputs and outputs of the tasks,
and how the tasks connect with each other. Other
studies have focused on the activities required for the
different tasks involved in the design process.

However, such research has largely ignored the
organization of building design and the broader social
and economic factors that impact building design
practice (Blau 1987). Few accounts have included
descriptions of the building design team that identify
the different professions on the team (Designing
Buildings 2017; Lee 2015). These accounts do not
include descriptions of the individuals making up the
team, their knowledge, competencies and
relationships.

This article concerns itself with the organization of
building  design practice, specifically  the
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multidisciplinary teams involved in building design,
the ways in which these teams combine their
knowledge and abilities, as well as the broader factors
that influence how these multidisciplinary building
design teams work together. In order to do so, an
analytical framework to guide the exploration of the
organization of multidisciplinary building design
teams is identified and described below.

3.1 Analytical Framework

In order to develop a complete understanding of how
a team functions, it is necessary to obtain deep
insights into what the team does, how the team does
it and interrelations between team members. These
insights can be obtained by identifying and describing
four critical characteristics of teams: team context,
multilevel team influences, team workflows, and
team dynamics (Kozlowski and Bell 2003). These
characteristics form a framework that can be used to
describe and analyze the individuals, skills and
interactions in the building design team.

Team context describes the environment and climate
of a team that exists on two levels: proximal and
distal. Proximal context includes the immediate
environment of the team and can be described as the
internal team environment. Distal context includes
the broader external environment the team exists in
(Bradbury and Kamey 2010). Descriptions of design
team contexts would include rich descriptions from
the perspectives of the different disciplinary team
members, the relationships between them, and the
larger organizations of which team members are a
part.

Team context creates influences at different levels;
these must be accounted for when studying teams.
Multilevel influences include individual level
characteristics, team level characteristics and the
external characteristics that can affect how teams
work (Cyert et al. 1963). In a building design team,
identifying these influences involves analyzing the
specific attributes at the individual, team, and
external level, that influence team functioning and
design outcomes.

Team workflows identify what teams do, their
processes - how they convert inputs to outputs - and
the structure within which team members carry out
their responsibilities. Building design teams often
have a structure or hierarchy that can be identified
through team member roles and the activities they
perform. This structure influences the interactions
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and links between team members, team processes
and team effectiveness (Lichtenstein et al. 1997).

Finally, team dynamics reflect an understanding that
teams constantly change over time. This
characteristic is largely ignored in research, however,
it is an essential characteristic as it relates activities to
time; time has impacts on team learning and
development (Kozlowski and Bell 2003). Since
building design projects often have a short duration
with team members who have been put together for
specific purposes, it is easy to overlook the impacts of
time. Identifying and describing changes that may
occur contributes to the depth of information on
team development and team functioning in building
design.

These four team characteristics provide an analytical
framework for studying the organization, functioning
and characteristics of the multidisciplinary building
design team. This framework was used to analyze and
document three real-world cases of multidisciplinary
building design teams, as described in the following
section.

4.0 Multidisciplinary Building Design Team Case
Studies

The analytic framework outlined earlier was applied
to three cases of multidisciplinary building design
teams. The cases, each comprising a multidisciplinary
building design team, were identified based on the
interest expressed by AEC firms contacted about
participating in the study.

Data for the case studies was collected at different
project stages. Data for Cases 1 and 3 was collected
on completion of the design development stage of
the project, while data for Case 2 was collected on
completion of the schematic design stage, prior to the
start of design development. Data was collected using
in-depth interviews. In total, 32 team members
across all the cases were interviewed. Ten team
members were interviewed for Case 1 and Case 2
while twelve team members were interviewed for
Case 3. The interview data was coded according the
coding protocol — outlined in Table 2 — initially
developed from the review of existing literature.

All the interview transcripts from the three cases
were coded using this protocol. The coded data was
analyzed by identifying the themes that emerged,
first within each case, then across the three cases
studied. It is necessary to mention that the findings
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discussed are specific to the cases studied. This paper
does not aim to provide a global account of all
building design teams, and the results described are
not intended to be generalized to all building design
practice. Rather, the paper aims to provide insights
into building design team practice through the
specific examples presented in the case studies

At the outset, it is necessary to discuss key case
characteristics that influenced the results presented.
Three main characteristics that described each case
and provided contextual information for the findings
are presented in Table 3: the team disciplines, project
description, and challenges.

All the cases were made of members from at least six
disciplines. Each team comprised architects,
landscape architects, project managers, civil
engineers, structural engineers, and
mechanical/electrical/plumbing (MEP) engineers.
The team in Case 1 was comprised of only these
disciplines, while the teams in Cases 2 and 3 had
additional disciplines to reflect the complexities of
their individual projects. In addition to the six
disciplines outlined earlier, the team in Case 2 also
included construction managers, lighting designers,
acoustic designers and audio-visual designers, and
the team in Case 3 included construction managers,
transportation engineers, sustainability consultants,
and the commissioning agent.

The teams in all three cases worked on projects in
Pittsburgh, PA. However, there were differences in
the project types, sizes, and delivery approach. The
team in Case 1 worked on the phase one
development of a large, approximately 12.75-acre,
campus-style, mixed-use redevelopment project. The
project in Case 1 followed a traditional Design-Bid-
Build project delivery approach. As expected, in the
case with the traditional approach, the owner held
contracts with the architects for the design team and
the contractors for the construction team. The teams
in Case 2 and 3 both worked on institutional buildings.
The building in Case 2 was 36,000sq ft., containing
classrooms, collaborative workspaces, simulation
spaces, office and conferencing spaces. The building
in Case 3 was 40,000sq. ft., containing administrative
spaces, collaborative workspaces, simulation spaces,
office and conferencing spaces. The projects in Case 2
and 3 followed a CM at Risk project delivery
approach. In the CM at Risk approach, the
construction manager provided the owner with a
guaranteed maximum price (GMP) contract and as
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Codes Sub-Code
Project Description
Characteristics -
Context
Challenges
Team Location
Characteristics -
Workflows,
Influences
Involvement
Tasks

Relationships

Organization

Social behavior

Technology

Recommendations

Table 2. Coding Protocol

Definition

General information about the
project, specific project features
that differentiate it from others

Project issues and concerns that
could not be controlled or
accounted for.

The location of the different
disciplines with respect to each
other and the project

Design stage when the different
disciplines were involved on the
project

The specific tasks and roles
performed by the different design
disciplines on the team

Prior working relationships and
personal relationships between
team members and the different
disciplines

Descriptions of the team structure
and hierarchy

Patterns of information exchange,
descriptions  of  interactions
between team members

Tools and software that facilitated
the exchange of  design
information

Descriptions of approaches to

ensure and improve effectible
communication between
disciplines

Example

“That would be typically be how a
project of this type would be put
together”

“We actually switched contractors
which was very, very, disruptive to
the process”

“We want to be close to our
architectural clients, which is why
we are located...”

“Well in this instance we were
involved fairly early... so you know
very different stages of the
project...”

“Sure, you know our responsibility is
to design the structure...”

“Yes, so I've worked on this team
with on multiple projects”

“So, we had myself, who could sort
of manage and be in parts of
different things,”

“There's a trust factor that’s
developed. | think there’s a, there's a
frankness and an honesty.”

“When you're able to take a model,
and spin it and see how the structure
interacts with the architecture...”

“quite often the model... is not...
their model isn't to the point where |
can figure things out. they say now...
oh you needed a dimension,”

such was involved with in the project from the start
of design.

The teams in each case faced unique project
challenges and design challenges. Project challenges
were issues either external to, or beyond the control
of the team such as a change in the project manager,
while design challenges were a result of the project

type and project complexity. The challenges provide
the rationale for some of the findings discussed.

The team in Case 1 dealt with a change in the project
manager in the middle of design development, and
the need to reduce the project budget. These
challenges were caused by changes in the vision and
goals for the project, leading to a compressed time
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Case Characteristics

No. of
Disciplines

Team
Disciplines

Disciplines

Project
Description

Project Type

Project Size
Project Location

Delivery
Method

Challenges Project

Challenges

Design
Challenges

Table 3. Case Characteristics

Case 1

project managers,
architects, landscape
architects, civil engineers,
structural engineers, MEP
engineers

Mixed use
redevelopment —
residential and
commercial

Pittsburgh, PA

Design-Bid-Build

Change in the project
manager, the need to
reduce the project
budget

Case 2

10

project managers,
construction managers,
architects,

landscape architects,
civil engineers,

structural engineers,
MEP engineers,

lighting, acoustic, and AV
designers

Institutional building

36.000 square feet
Pittsburgh, PA

CM at risk

Change in the project
scope and budget,
owner made of several
groups

The maker space,
connections to existing
buildings

Case 3

10

project & construction
managers, architects,
landscape architects, civil
engineers, structural
engineers, MEP
engineers, transport
engineer, sustainability
consultant,
commissioning agent

Institutional building

40,000 square feet
Pittsburgh, PA

CM at risk

Project profile,
geographic separation of
team members, change in
the project manager,
aggressive design
schedule, owner made of
several groups

New space types, transit
connections

frame to develop the project delivery package. Also,
challenges posed by the projects’ size and scope
meant the project was to be completed in four
phases.

The team in Case 2 faced both project and design
challenges. In Case 2, the project challenges included
changes to the project scope and budget, and the
large institutional owner made of several end user
stakeholder groups with distinct requirements.
Design challenges posed were the design of the
makerspace, and connections to existing buildings.
The  makerspace - a large  multi-story
workshop/collaboration space - in particular
presented several design challenges as it was a

relatively new type of space with previously
undefined requirements.

Along the same lines, the team in Case 3 also faced
both project and design challenges. Project
challenges were due to the high-profile nature the
project, the location of the architect who was the
design lead, and, again, the large co-owner group
comprising many interested stakeholder groups. The
project profile and scope meant there were
significant master planning and neighborhood
implications in addition to a change in the project
manager, and an aggressive design schedule. As in
Case 2, design challenges were the relatively new
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types of spaces — for instance the robot garden — with
previously undefined requirements.

5.0 Organizational and Social Factors Influencing
Multidisciplinary Building Design Team Practice

Findings from the case studies highlight relationships
between a number of organizational and social
characteristics of multidisciplinary building design
teams and team functioning. This article discusses
and documents the impacts of four social and
organizational characteristics of multidisciplinary
building design teams that emerged from the case
study findings. These are preexisting social and
professional relationships, location and geographic
proximity, the project delivery approach, and
disciplinary roles.

A: Preexisting Social and Professional Relationships:

Preexisting relationships are important in the
multidisciplinary team - they form links across
disciplines where there would typically be no links. On
the multidisciplinary team, these links across
disciplinary boundaries are extremely important as
conflict can arise from a breakdown of
communication which is more likely to occur across
disciplinary boundaries when disciplines do not speak
the same language or jargon. Preexisting social and
professional  relationships  across  disciplinary
boundaries can minimize the impacts of conflict and
positively contribute to team functioning and team
outcomes.

In all three cases studied, for instance, there were
preexisting social and professional relationships
between the disciplines on the teams in the cases
studied. These relationships were reported to be a
contributing factor in firm selection and promoted
positive team working environments. The preexisting
relationships between disciplines modified the team
contract structure as illustrated by the relationship
between the civil engineers and the owner-developer
in Case 1. The civil engineers reported that they had a
preexisting professional relationship with the owner-
developer from working with them on a prior project:

“Actually, in this case, we knew the developer before
the project. You know we worked with this developer
in their other, in some of their other regions. So, when
they were coming to look, some of our people
introduced them to us and actually did some help
with... sort of with the ground work...”
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There was direct link between the civil engineers and
the owner-developer owing to this prior relationship,
where the owners held the contracts of the civil
engineers. Without this relationship, the civil
engineers would typically have been contracted to
the architects.

The preexisting relationships between disciplines also
determined the specific firms selected as the design
sub-consultants. For instance, the civil engineers in
Case 1 were aware that their prior relationship with
the owner-developer contributed to them working on
the project.

Case 2 provides another example of this finding
where the project managers reported that in
selecting the consultants to participate in their
workshops, they only invited firms they had recently
worked with or received proposals from:

“Some projects start out with like RFQs, Request for
Qualifications. We send them out to those
architectural firms and then they will send them back
to us with their qualifications. This particular project
though, we didn't go through the RFQs. We went to
five architectural firms that we've done work with
recently or we've seen proposals from them recently.”

The quote shows that, in this case, the project
managers had a clear preference for working with
firms with whom they had preexisting relationships.

The main benefit of preexisting social and
professional relationships was that they contributed
to positive working relationships across disciplines.
For instance, the architects in Case 1 reported that
they had previously worked with the structural, civil
and MEP engineers and had positive relationships
with them:

“So, | had a lot of familiarity with the structural
engineer, and the civil engineer. The firm had just...we
are just wrapping up a project with the mechanical
engineers. There are a lot of good working vibes and
a positive working environment. The landscape
architects, | haven’t worked with them personally, but
my firm has, maybe 15 to 20 times, and | know them
personally, you know from the industry”

In other words, there was a positive working
environment owing to the professional relationships
between the disciplines, and even close social
relationships between individual team members.
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The positive environment from preexisting
relationships meant that disciplines could anticipate
what each other would need even before the start of
design, making them accountable to each other and
leading to positive team outcomes. This could also
address the communication challenges — potential
issues of categorization and information silos — of
multidisciplinary building design teams.

Existing research on familiarity and trust processes in
teams supports these findings and suggest that the
familiarity between team members promotes
interpersonal attraction. Stronger interpersonal
attraction leads to better team performance in
several areas including the quality of their output,
team satisfaction and cohesion (Harrison et al. 2003;
Jehn and Shah 1997; Nooteboom and Six 2003).

Therefore, it makes sense that there would be a
preference to work with familiar firms, since teams
with familiar or recurring members outperform
teams with unfamiliar members. This implies that
trust and familiarity through preexisting relationships
are necessary for positive multidisciplinary building
design team functioning and outcomes.

However, there is one caveat with the benefits of
relationships among disciplines and firms. It is
possible to continually work with firms and disciplines
to take advantage of the trust processes while
overlooking others who may better suited to the
project (by experience or capability). While this was
not discussed in these cases, it is important to be
aware of as relying on preexisting relationships may
not be suited for all building design scenarios.

B: Location and Geographic Proximity of Disciplines:

The preexisting relationships between the disciplines
in all the cases was in part due to the location of the
disciplines. This suggests that by contributing to the
development of preexisting relationships, the
location and geographic proximity of the disciplines
indirectly modifies the team’s organization.

With the exception of Case 3, all the disciplines were
located in the Pittsburgh area. The civil engineers in
Case 1 described Pittsburgh as having a close-knit
building design community:

“You know this is big small town and the civil
engineering community, or the design...development
community is..Very close-knit. Yeah. Everybody
knows each other. You’re in a room with a bunch of
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people which you’ve known for a long time. You know
how they function a little better and just more
comfortable, more relaxed, and lot easier to have a
dialogue with somebody which you have history
with.”

In this close-knit building design community, design
firms and consultants regularly work together on
similar projects and develop social and professional
relationships.

Having disciplines in a close-knit community where
they can be co-located is ideal for multidisciplinary
building design as positive social and professional
relationships are likely to form. Research supports
this finding where in their analysis of 145 software
design teams, Hoegl and Prosperpio found that the
degree of team member physical proximity is
significantly related to the quality of teamwork as
close  physical proximity facilitated social
relationships and coordination between team
members (Hoegl and Proserpio 2004).

However, in Case 3, all disciplines were not located in
Pittsburgh. Team members reported that this did not
adversely affect design and only required increased
coordination efforts between the disciplines.

In Case 3, the design architect — the design lead
discipline — was located in a different city. From the
findings in Cases 1 and 2, one would expect that
having the lead discipline in a different location could
adversely impact the team. Indeed, research on
geographically dispersed teams suggests that when
teams have distinct co-located subgroups comprising
members in the same location (that is, subgroup A in
one location and subgroup B in another location),
fault lines occur between the subgroups which leads
to more conflict and less trust. This research also
suggests that negative effects are worse in two sub-
group teams with one fault line, than in three or more
sub-group teams (Lau and Murnighan 2005; Polzer et
al. 2006).

However, the location of the design architects as
separate from the other design consultants did not
negatively influence the perception of the team
outcomes. As reported by the site civil engineers in
Case 3, “I think it would've helped to have them here.
But that's really for the ease of access to them and
convenience. | don't think it created any undue stress
or issues as a result of it...”. While this difference in
location was not ideal, it did not impact the disciplines
perceptions of the team functioning or its outcomes.
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Research supports this finding from Case 3 and
suggests that while geographic dispersion is not ideal,
it does not necessarily present an issue for teams.
Team members are able to combine their experiences
by relying on the ‘situated knowledge’ of the sub-
group more familiar with local practices (Sole and
Edmondson 2002). Along these lines, team members
in Case 3 specifically pointed to the close geographic
proximity of most disciplines to the site as factor that
address potential challenges of geographic
dispersion. This proximity meant that they were
familiar with regional practices and requirements and
could anticipate expectations beforehand.

Based on these findings and as research expresses
neither strong positive or negative impacts of location
and geographic dispersion on teams, it is difficult to
infer that the proximity of the different disciplines
directly impacts multidisciplinary team practice.
Rather, due to the nature and constraints on building
design teams, this finding implies that co-location is
ideal and contributes to preexisting relationships, and
dispersion, while not ideal, is best dealt with
familiarity to the project location and site.

Technology plays an important role in the functioning
of geographically dispersed building design teams.
Technology can be used to facilitate face-to face
interactions between the different disciplines
through video conferencing tools and share
documents through file sharing and project

Developer
(Owner)

Civil Project
Engineers Manager

Structural
Engineers

ENQ

management tools (in all fields, not just in building
design). The use of video conferencing tools like
WebEx and Skype for Business that allow screen
sharing were described as being most useful to team
member as they could point out issues and mark up
drawings or models.

Findings suggest video conferencing with screen
sharing eased the effects of having a remote lead
discipline in Case 3. As reported by the structural
engineers in Case 3: “/ find that yeah, the further and
further web conferencing technology progresses, it
seems the less and less I'm actually really going into
architect’s offices.”

Research which supports these findings suggests that
geographically dispersed teams use virtual meeting
tools which simulate the effects of working face to
face (Gutierrez 2015). These tools allow team
members in geographically dispersed teams
exchange information in ways would not be possible,
although — as with all technology — unexpected issues
may arise which limit their use or functionality for
team members (Hinds and Bailey 2003).

C: The Project Delivery Approach:

While it is expected that the project type of the
building design team contributes to the specific
disciplines, the team’s organization and functioning
that also contributes to the disciplines involved on the
team is the project delivery approach. The specific

MEP Landscape
Engineers Architects

Figure 1. Organization of the Design-Bid-Build Project Team
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project delivery approach - Design-Bid-Build, Design-
Build, or CM at Risk - can influence not just the
specific disciplines on the team but also the timing of
involvement of the disciplines.

In the multidisciplinary team where team members
work on different aspects of problem solving at
different project stages, coordination and timing of
involvement becomes an issue which would not be
the case in an interdisciplinary, integrated team. As
different project delivery approaches can have
different involvement times for different disciplines,
this suggests that the specific project delivery
approach used by a building design team can
influence its functioning.

A comparison of the disciplines and their organization
in two project teams with different project delivery
approaches, Design-Bid-Build and CM at Risk,
illustrates this point.

The difference as shown in Figure 1 and Figure 2,
comes from the involvement of the construction
managers and other construction professionals
during design in the CM at Risk project when
compared with the Design-Bid-Build project. In this
case, the construction managers were involved
during design to ensure that the building design

Architect

MEP
Engineers

Structural
Engineers

Landscape
Architects

Acoustic AV

Designer

Lighting
Designer

Designer

ENQ

remained within the owners’ budget, and the
guaranteed maximum price (GMP) for construction.

The presence of the construction manager meant the
project manager was central to the design team in the
CM at Risk, rather than the architect in the Design-
Bid-Build. As the project managers held the contracts
of the construction managers (and their sub-
contractors) and the architects (and their sub-
consultants), the project managers position became
central to the team. Comparing both cases suggests
that project managers become an influential figure in
the organization of teams that use the CM at Risk
project delivery approach, though this may not be the
case in Design-Bid-Build projects.

The project managers in Case 3 reported that they
preferred having the bulk of the disciplines on the
design team — including the architects, design sub-
consultants, and the construction managers — present
at the selection workshops that occurred during pre-
design:

“So, they presented to us and actually brought models
in, so, they had time to think about how they would
address this building. So, its kind of like, now we're not
only looking at their fee, we are looking at - Hey, really
how much do they really understand? And do they

Project

Manager

Construction

Managers

Civil

Engineers

Figure 2. Organization of the CM at Risk Project Team
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understand the scope? Do they understand the
difficulties of the site? And how do we like some of
their solutions?”

Having all the disciplines involved this early was
helpful as it provided the disciplines with clear goals
for the project. and allowed the project managers to
understand and assess each disciplines’ response to
the project goals and project challenges.

D: Disciplinary Roles in the Multidisciplinary Team:

Specific disciplines perform specific tasks in building
design. For instance, while architects are responsible
for the initial spatial design and layouts, it is the
landscape architects and the civil engineers that work
closely together on-site issues including surveying,
site design, grading and so on.

Building design team members often perform roles
that are separate from their specific disciplinary
knowledge, such as certain team members acting as
design team leaders on projects. Findings suggest
that the roles that disciplines perform on the
multidisciplinary team can influence overall team
functioning and team practice. The different roles
performed the project managers in the cases studied
illustrates this finding.

Multidisciplinary teams require more efforts to
coordinate different tasks and roles performed on the
team and, as such, there is the need for a specific role
as a coordinator. The project managers in the teams
studied performed two distinct roles: that of cross-
functional connectors and that of project facilitators.

o4

Sakeholders

ENQ

Cross-functional project managers are responsible for
bridging the gaps between the disciplines on the
team. This role differs from that of functional project
managers, described either as disciplinary team
leaders or team coordinators, who are responsible for
coordinating and managing tasks and activities only
within a specific discipline. The cross-functional
project managers in the cases studied were
responsible for connecting their discipline with all the
other disciplines on the building design team. They
did not perform design tasks or generate design
information.

This differs from the project manager’s role as team
facilitators. Facilitation goes beyond the “command
and control” of traditional project management and
provides teams with the “support and framework” to
work together successfully (Ellinger, Watkins, and
Bostrom 1999). Rather than only make decisions and
coordinate activities, project managers as facilitators
are involved in guiding every step of the design
process.

In the case where the project managers were
facilitators, they served as the intermediary between
the different disciplines on the team. They also
connected the team with external stakeholders such
as the owner, the user groups, planning and
regulatory institutions. Building design facilitation, as
described in the case studied, involves recognizing
the needs and requirements of the various disciplines
and stakeholders, and identifying and responding to
the intersections between these needs and
requirements at the whole project level. As
facilitators, project managers represent and connect

Cther

oo

Discipline 3

Figure 3. Cross Functional Project Managers vs Project Facilitators
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with all parts of the project rather than just
representing a single disciplinary piece.

Both of the project manager roles, cross-functional
connectors and team facilitators are beneficial to the
functioning of the multidisciplinary building design
team, as they contribute to team coordination efforts
which can improve team performance and outcomes.
It is worth mentioning that in addition to modifying
the team organization, the project managers’ role as
facilitators can lead to improvements in team
effectiveness and outcomes. Facilitation allows team
members work together to learn from and be
mutually accountable to each other (Patrick 2016).
These benefits are achieved as team members are
able to sit together, share ideas and ask questions to
develop a mutual understanding of what they do,
before beginning their design tasks.

6.0 Conclusion

Although we are increasingly aware of the benefits of
working in teams comprising multiple disciplines,
there is insufficient information on how these teams’
function in the building design context. Consequently,
we do not have sufficient documented information
on the social and organizational practices and
functioning of building design teams. To address this
gap, research presented in this paper examined
literature on team functioning and reported on three
cases of current building design teams.

The terms multidisciplinary and interdisciplinary have
been used interchangeably in both existing literature
on building design and practitioners. This paper
explored these terms to show that they function in
different ways, each with their own strengths and
challenges. Building design teams, as shown through
the case studies, are multidisciplinary rather than
interdisciplinary, although they may comprise sub-
groups that function in different ways. Clarifying
these terms and clearly describing building design
allows for accurate descriptions of practice that
identify the issues and solutions specific to building
design teams.

Multidisciplinary teams require more efforts to
coordinate the different disciplines, tasks and roles
performed on the team. The ways in which
organizational and social factors influence the
multidisciplinary building design team practice differs
from how we expect them to impact other
disciplinary types. For instance, with interdisciplinary,
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integrated team practice, we expect that the project
delivery approach would have less influence on the
involvement of disciplines on the team and
contribute only to the organization of tasks on the
team. Similarly, we expect distinct disciplinary roles
to be de-emphasized, rather, team members will take
on roles that involve providing support and guidance
to the team. Pre-existing relationships and the
location of the disciplines are not expected to greatly
influence integrated team practice beyond promoting
positive working relationships.

The focus on real-life teams means that the insights
presented in this paper are applicable to actual
building design practice. However, due to the
contextual nature of the approach, there are a
number of limitations to the research presented here
including the number of cases studied and the use of
self-reported data. It is unlikely (and not the intent)
that the findings and results from the research are
generalizable to all building design teams. The main
strength of this approach which accounts for its lack
of generalizability, is that the descriptions of the cases
contribute to the knowledge base on building design
teams and can be transferred to similar contexts
(Bloomberg & Volpe, 2008; Merriam & Tisdell, 2015;
Yin, 2013).

This article contributes to an increased understanding
of the organization of multidisciplinary building
design practice and raises several lines of inquiry for
future research particularly with regards to: 1) what
truly integrated, interdisciplinary practice would look
like in the building design context and; 2) examining
existing barriers to interdisciplinary building design
practice. It is important to mention that achieving
integrated practice is not expected to address all of
the current challenges of building design practice, as
interdisciplinary integrated team practice comes with
its own challenges. However, integrated practice can
go a long way in addressing some of the challenges of
working in multidisciplinary teams, in particular ones
due to fragmentation and silo culture, that affect
building design practice today.
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