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Abstract: While research on the sustainable built environment has acknowledged the need to integrate
multidisciplinary perspectives in the early planning phases, few studies have focused on early-phase
meetings and how these can support such co-creation of sustainability. In this study, a set of
“characteristics” for collaborative meetings integrating multidisciplinary perspectives was tested
in 16 meetings that took place in the early phase. An action research insider perspective was
used, where a researcher was also the facilitator of these 16 meetings. The cases provide insights
into the early-phase processes where the building industry can achieve sustainable impacts on the
built environment. This was exemplified by two of the cases becoming demonstration projects in
terms of sustainability. Empirical material was gathered through discussions and surveys with
meeting participants and was analyzed through the lens of the meeting design characteristics. The
findings show that processes with ‘soft” interpersonal characteristics (expressing emotions, tempo
change during dialogue, engaging in social interaction, moving the body) support the development
of a shared understanding of sustainability that integrates multidisciplinary perspectives. For
larger groups and in digital meetings, a combination of ‘soft’ (interpersonal) and ‘hard’ (digital
communication tools and platforms) characteristics were found to be supportive, especially when the
meeting time was limited. This research suggests a revision of the design of multidisciplinary early-
phase meetings towards including social, emotional, bodily, and collaborative exercises supported by
digital tools.

Keywords: co-creation; meeting design characteristics; sustainable built environment; early planning
phase; multidisciplinary; action research

1. Introduction

Developing sustainability for the built environment is an increasingly urgent topic
for meeting the Paris Agreement [1] and Agenda 2030 [2]. There are different ways to
manage sustainability in the built environment, e.g., through policies and new ways of
planning and designing, procuring, and managing construction and the lifecycles of the
built fabric. The issue of addressing sustainability for the built environment is difficult, as
the way towards sustainability spans over disciplinary borders and different scales. No
single actor or organization possesses the knowledge, resources, or capacity to solve the
complex, interwoven sustainability problems of the built environment on their own [3,4].
Hence, new modes of inter-professional engagement and communication [5] are required
across multiple disciplines and across organizations to enable a sustainable transition of the
built environment [6,7]. Multidisciplinary communication and collaboration are essential
for integrating sustainability in the design of the built environment [8,9], and this requires
a shared understanding of what sustainability should be and how frameworks can be
incorporated early in the process [6].
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The early ‘fuzzy’ phases have been highlighted to hold the most opportunities to
influence the direction of the design output for the built environment [10]. It is in the early
phases that the opportunities to influence sustainability are at their greatest in relation
to finances and feasibility, as well as to the establishment of a collaborative arena for
multidisciplinary dialogues throughout the overall planning process [11]. The issues that
are discussed and prioritized and the requirements that are formalized in the early dialogue
phases of planning and initiating projects will affect the design and construction processes
in the later phases. If requirements are not dealt with early on, later alterations to the
design and construction will cost money and cause annoyance [12]. However, in general
planning practice, a normative meeting is conducted around a bullet-point agenda where
one question and one discipline is discussed one after another. Such meeting formats have
not been developed to support the complex and intertwined issues of sustainability.

The increased uncertainties and intertwined multidisciplinary issues of sustainable
planning and design processes have, in Sweden, led the current development towards more
transdisciplinary collaboration between the academy and industry. For a decade or more,
transdisciplinary approaches have been common in sustainable urban development [13]
and have taken the form of large research programs [14-19]. As a method, transdisciplinary
sustainable urban development has also gained popularity outside of Sweden [11,13]. The
collaborative approaches permit academic institutions to reach beyond campus boundaries
and form partnerships with government, industry, and civic organizations to drive urban
sustainability transformation [20-22]. In such “actionable’ research initiatives, the role of
the academy expands from that of a knowledge producer to become actively involved in
collaboration with diverse actors to co-create societal transformations [20]. Research in this
area uncovers different key-actor combinations (motivations, roles of participants).

Some of the key actors of the early stages of planning are architects. Architectural
practice has been a major driver for developing collaborative dialogue approaches for
interdisciplinary and transdisciplinary projects across Europe [13]. The very nature of the
architect’s role is to have a holistic approach, integrating multidisciplinary perspectives into
a functional and aesthetic whole. In Sweden, the dialogue-based methodological develop-
ment started with workplace design integrating user perspectives in the 1970s. Since then,
collaborative approaches involving different actors and disciplines in early phases have
steadily increased, especially over the last 5-10 years [23]. In 2020, co-creation was the main
theme at the yearly gala for Architects Sweden, a professional organization for architects,
interior architects, landscape architects, and spatial planners with over 14,000 members.
One elaborated example of such a method that structured the integration of different
perspectives on the building project levels during the design phase was ‘“The Design Di-
alogue’ [24-28]. “The Design Dialogue’ is the result of a transdisciplinary development
process driven mainly by Sweco Architects and Chalmers University of Technology and has
its background in handling the complexity of healthcare projects. “The Design Dialogue’ can
be understood as a series of workshops that engage different multidisciplinary stakeholders
in practical exercises that define different design issues. The method has become a general
method for addressing multidisciplinary involvement in complicated design processes [27].
A similar concept is the ‘charrette’, a series of facilitated workshops developed to support
collaborative planning, not specifically for the built environment [29]. A charrette is a
facilitated workshop that is highly structured and engages participants in dialogue-based
exercises to co-create shared understanding and frameworks to drive a specific develop-
ment, commonly on the municipality level. For city planning, SymbioCity [11] is another
methodological approach that integrates multidisciplinary perspectives for planning a city
as a system of resources (e.g., energy, waste, water, transportation, greenery). SymbioCity
has also become well known outside of Sweden. These initiatives point to the fact that
integrating multidisciplinary perspectives through collaborative approaches is necessary
in order to achieve sustainable societal development. A way to support this and avoid
conflicts of interests is to reach a shared understanding of sustainability at meetings in
the early initiative phases. However, few studies that are based on early-phase practice



Sustainability 2022, 14, 3159

3 0f24

accentuate how the actual meetings are best designed and executed to manage collaborative
working and to support groups in co-creating solutions together, or to find solutions that
integrate different perspectives into shared frameworks [8].

Summarizing the above, it is well known within the built environment that the early
phases hold the most potential to impact sustainability outcomes. There are enough
frameworks and definitions of sustainability out there; what is needed is action. To achieve
a truly sustainable built environment, sustainability needs to be created in the initiating
phases and in the program phase, more so than during the design phase, where alternation
with the brief becomes too expensive. To achieve truly sustainable outcomes, common
sustainability goals and visions must be set with all multidisciplinary stakeholders in the
very early phases. However, there is not much literature on how this is being done during
the initial early-phase meetings. Instead of providing yet another sustainable definition
or certificate, the purpose of this paper is to explore how early-phase meetings can create
such shared understanding of sustainability if they are designed and facilitated to support
interaction. The paper supports the development of collaborative methods by providing
insights into the design of meetings, with a special focus on meeting design characteristics
that can contribute to actors” engagement and push frontiers to meet great challenges.

This study originates from a transdisciplinary action-research project and the perspec-
tive of two architectural firms, where the insider action researcher worked as a facilitator of
multidisciplinary meetings in the early phases. The focus is on meetings where different
stakeholders with different ambitions for sustainability meet and co-create requirements
and design criteria when initiating the planning of a project or building. The research
question guiding this study is: What meeting design characteristics support a shared under-
standing of sustainability that integrates multidisciplinary perspectives in the early phases
of developing the built environment?

1.1. Overview of Previous Research

Collaborative dialogue-based approaches that involve multiple stakeholders in de-
veloping a sustainable built environment have previously been researched, for example,
in the construction management literature. The need for collaborative approaches has
been emphasized in this literature; however, in many cases, the conflicts and disputes
that characterize stakeholders’ relationships have been in focus, rather than collaboration
and coordination [30]. The development of trust is a major challenge. In a recent study,
Hans Ruijter (2020) [31] examined the development of trust through different phases in
mega-projects spanning several years. The study emphasized the importance of early-
phase pre-project dialogues (workshops) in which stakeholders could communicate on
more free terms (no contracts) and set the agenda for the development of a resilient part-
nership that could last through the later stages of the project. The literature also mentions
features that have been suggested to support collaboration, i.e., trust and open communi-
cation [30,32,33], the involvement of key participants early in the process, teamwork, and
the alignment of interests [30]. The importance of interplay between formal and informal
communication [33] has also been suggested to balance power struggles [34], and more
research on relationships in collaborative projects has been requested [35]. Even though
collaboration and integrated ways of working are necessary for sustainability [36], the
construction management literature does not go into detail about the design of meetings in
collaborative projects.

1.2. Meeting Research

In the field of meeting design research, the design of meetings and their important
characteristics have been studied. Schwartzman [37] defined meetings as planned gather-
ings of three or more individuals who assemble for the purpose of work-related interaction.
Nearly all organizations rely on some form of teamwork in meetings [38]. Meetings in
many sectors dominate knowledge workers” and managers’ time, and the use of meetings
as a tool for initiating and supporting collaborations has increased across many sectors
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and in organizations in general [39,40]. However, according to many studies and reviews
in meeting research, e.g., [41-43], meetings are costly, unproductive, dissatisfying, and
widely regarded as a source of inefficiency and a poor use of time. Recommendations
for future studies among meetings researchers are to study the design characteristics of
meetings, e.g., [44—46].

Looking at meeting design, the literature is diverse and heterogeneous, with unstruc-
tured characteristics depending on the literature that one reads. Examples of common
characteristics that meeting design literature mentions as important for a successful meet-
ing are the distribution of an agenda, the definition of discussion topics, and the setting of
clear goals.

A study by Odermatt et al. [47] provided an overview of the meeting research literature
and the most common meeting design characteristics. In their review, they examined the
effects of meeting design characteristics related to meetings’ perceived effectiveness (i.e., a
meeting’s participants’ perception of an effective meeting) and conclude that a low meeting
quality is often attributed to poorly planned and poorly led meetings. The most common
meeting characteristic is the use of agendas [48]. To be more efficient, an agenda should be
disseminated before the meeting, as this allows attendees to make additions to it and to
prepare for the meeting [49]. However, regardless of how clear the meeting objectives are
or how sensitive everyone is to the dynamics of a discussion, meetings are a complicated
matter, and conflicts are very likely to occur during meetings [50]. This is because attendees
have different values, functional responsibilities, information, and personal needs (e.g., a
physical condition or stressful situation outside the context of the meeting). Other meeting
characteristics aside from preparing an agenda are setting a clear goal for the meeting,
inviting the right attendees, and conducting the meeting within the specified timeframe. In
their review, Odermatt et al. clustered important meeting design characteristics into three
groups: (1) temporal characteristics related to how the meeting time is used (e.g., starting
and ending on time, pre-meeting talk), (2) procedural characteristics that direct attendees’
attention and efforts toward task-oriented activities (e.g., using a written agenda, setting
clear goals), (3) physical characteristics that relate to meeting settings and environments
(e.g., appropriate venue quality, provision of refreshments), and characteristics of the
selection of attendees. Based on the results of their review, they concluded that meeting
leaders could design meetings more effectively and facilitate them in a manner that results
in better outcomes, and they suggested the exploration of meeting design characteristics in
future research.

Another discussed meeting characteristic is the size of the participating group.
Cohen et al. [45] found that larger meetings are perceived to be of lower quality than
smaller group meetings. These findings support previous research on groups in meeting
research, which have indicated that larger groups inhibit individual participation [51] and
require more coordination [52]. Although larger groups may have more resources to solve
problems (e.g., more diverse perspectives), communication becomes more difficult as the
size of the group increases [53]. Looking at research on groups and teamwork, there are also
technical and digital tools that can support collaboration and learning in teams: so-called
‘group support systems’ (GSS tools). Briggs and de Vreede [54] (1997) experimented with
GSS techniques within a larger team in order to bypass problems that can occur in a group.
With their research, they addressed a well-known group phenomenon in psychology called
“group-think” (referring to Janis’ research from 1971 on decision making, Kennedy, and
the Bay of Pigs), where members of a group imitate each other, the group becomes too
coherent, and critical reflection is stopped, which can cause a group to make bad decisions.
To avoid too-coherent thinking in a group, Briggs and de Vreede used computers as GSS
tools to support methods for anonymous distribution of individual thoughts and ideas
in an equal and non-hierarchical manner. However, the computers at the time were large
stationary equipment, which had a limiting effect on the group dynamics, as participants
had to sit by themselves at each computer station. This research was related to studies on
group performance, which showed that even if individual intelligence remains the same,
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the collective intelligence of a group (how well the group can solve problems together) can
be improved if the group consists of members with diverse perspectives and knowledge
backgrounds, yet are able to employ equal participation and good dialogue [55]. The
concept of “collaborative intelligence” [55,56] addresses the smart-tech development and
the increase in computing power with new ways for individuals to interact in human-
computer networks. These new digital formats—i.e., human—computer networks (the
most well-known examples Linux and Wikipedia)—can support more equal participation
between individuals to share and analyze data. Although such group support technologies
can improve task focus, they may create a special demand for facilitation [57].

2. Materials and Methods
2.1. Research Approach

The study is part of an insider action research project with the aim of improving
meeting design in service of sustainability in the early phases of planning of the built envi-
ronment. With a special focus on meeting practice in the early phases, this study explores
meeting characteristics that can facilitate the integration of multidisciplinary perspectives
and co-creation of visions for sustainable built environments. The insider perspective is that
of a researcher, an architect, who designs and facilitates collaborative meetings in the initial
phases of architectural practice. The study evolves around 16 meetings that were designed
and facilitated by the action researcher from 2015 to 2020 (presented in Supplementary
Materials). These 16 meetings were selected from a practice consisting of 70 meetings
that were conducted between 2015 and 2020 when the researcher was employed in two
large architectural offices in Sweden [58,59]. From these 16 meetings, three meetings are
selected and described here in detail, as they illustrate important findings that has led the
work forward.

When doing action research, the iterations of designing, testing, and ‘reflecting-in-
action’ [60] form a cyclic action spiral of plan-act-reflect [61]. In this study, meeting design
characteristics were developed through iterations of meeting experiments: designing
and facilitating meetings and receiving feedback from the meeting participants. At each
meeting, the participants were introduced to the action research during the introduction
of, and during the meeting, they were engaged in the topic of sustainability. At the end of
the meeting, feedback from participants was collected through dialogue in a round-table
format, through a digital inquiry (see the example in Section 2.3), or through informal
discussions with the participants. Altogether, this feedback deepened the understanding
of a meeting design that was perceived as effective and well-functioning according to the
participants and the action researcher’s own experience. This feedback, together with
the ongoing ‘reflection-in-action” [60], informed the development of the next meeting.
The meeting design characteristics were identified through iterations of designing and
facilitating meetings parallel with studies of the literature that supported the reflections
(i-e., the action research cycle of “plan—act-reflect’ [61]). The literature covered different
fields focusing on human interaction (see Section 2.2). Insights from the literature both
deepened the understanding and inspired the testing of new meeting characteristics. In this
abductive knowledge process (Figure 1), meeting design characteristics were identified and
tested in practice; the experiences, reflections, and feedback from participants informed the
next iteration of meeting design.
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Figure 1. Timeline of the abductive process: spiral iterations of meetings facilitated between 2015
and 2020, literature and feedback from participants informing the action research development, and
important key learnings exemplified with three case meetings: cases 3, 8, and 15.

2.2. Abduction: Theoretical Concepts Inspiring New Designs of Meeting Characteristics

To increase the researcher’s understanding of issues connected to how humans think,
learn, and collaborate in groups, inspiration was taken from fundamental ideas of human
cognitive and psychological processes. These concepts both explained and provided in-
sights that inspired the action researcher to develop new meeting design characteristics.
One fundamental concept is the social origin of human cognition, which was proposed by
Dunbar (1998) as the ‘social brain” hypothesis [62]. This concept from evolutionary science
provides an explanation of the development of human cognition, which is characterized
by the need to handle large groups and social networks. According to this theory, human
cognition is mainly of a social character; the human way of thinking has evolved through
social interaction in social systems (groups of humans). Humans spend a large amount of
cognitive capacity processing these social systems and their relationships (this then explains
why our frontal cortex is larger than in other primates) [62]. The ‘social brain” concept—the
idea that our cognition is mainly of a social character—is also in line with basic research in
psychology and education, e.g., the “Vygotsky theory’—that learning is sociocultural and
takes place in relation with other people through interaction and language, the individ-
ual experience, and by formulating individual thinking [63]. This notion of relationships
and the sharing of perspectives as fundamental to how humans think and learn is also
supported by another main figure in the pedagogic literature—Piaget. Piaget found that
individual learning takes place in peer-to-peer exploration beyond hierarchical structures
of authority [63]. This research in psychology and education points to how human thoughts
are shaped and developed through social interplays and dialogue. Dialogue, which is
essential to how groups of humans think together (“collective thinking”), is also reflected
in studies on group performance [64,65]. The notion of dialogue as a main characteristic
of a group’s ability to solve problems together, i.e., a group’s “collective intelligence”, is,
according to group performance studies, less correlated with individual intelligence and
more linked to the sharing of perspectives (dialogue) and the social sensitivity of group
members [65-67]. Accordingly, a group is better served if its members have a diversity of
perspectives, take equal turns talking, and have the ability to pick up on social cues [66]. In
conclusion, the literature on group performance shows that dialogue, equal participation,
social perceptiveness, the inclusion of diverse perspectives, and the inclusion of differ-
ent modes of thinking and knowledge backgrounds are all characteristics that positively
affect a group’s ability to solve problems [65-67]. Working together and understanding
each other is, however, not easily accomplished, and researchers within the field of group
performance, i.e., collective intelligence, such as Engel, Malone, and Wooley, requested
more knowledge about the interaction processes in teams [66]. Looking at the field of
psychology and decision making, the winner of the 2002 Nobel Prize in Economic Sci-
ences, the psychologist Daniel Kahneman (together with research colleague Amos Tversky)
presented psychological challenges linked to human decision making under risk, which
were described as cognitive biases [68]. With the concept of cognitive biases, Kahneman
and Tversky challenged the idea that decisions are rational. Instead, their studies show
that humans base decisions on values and an emotionally based decision making rather
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than rational information, and their studies described various judgmental heuristics and
the biases that they produce. Especially in situations with great uncertainties, decisions
are made from an emotional point of reference, and our decision making is influenced by
our beliefs and former emotional experiences, rather than by considering rational argu-
ments [68]. The relationships among physical awareness of the body, movement, and our
cognition are fundamental in Gestalt theory, a theory of perception that is the foundation
of action research through the legacy of Kurt Lewin. This relationship was explored and
presented in two previous papers by the action researcher [69,70].

Altogether, this literature inspired the development of meetings with characteristics of
a social and relational character, involving exercises that were more playful, interactive exer-
cises in different tempos, which activated emotions and curiosity and engaged participants
in dialogue with an emotional starting point rather than a rational one, a facilitation that
focused on supporting open communication, and the inclusion of different perspectives
beyond the judgement of right and wrong.

2.3. Selecting and Analyzing the Data

For this study, the units of analysis were meetings. Sixteen comparable meetings
with different participants were selected, and their design characteristics were classified
according to the types of characteristics that were previously classified in the meeting
literature [47]. The selection of 16 meetings out of a sample of 70 meetings was based on
their comparability regarding context (group size, length, and challenge/aim of the meet-
ing) and their reception of overall positive feedback from the meeting participants (their
experience of the meeting). A deeper analysis of the 16 meetings was performed to extract
and compare the meeting characteristics. The meetings were conducted in the early ‘fuzzy’
phase of planning of the built environment, where the goals were unclear and the meanings
of sustainability had to be negotiated between different professional actors and roles. The
16 meetings lasted, on average 14 h, and they hosted between 6 and 25 participants. They
all involved multidisciplinary actors from various professional disciplines that are common
in early-phase meetings, such as consultants (architects, energy experts, environmental
experts, IT engineers, structural engineers, systems engineers, project managers), client
representatives (real estate developers, business developers, investors, municipality), and
academics (mainly due to transdisciplinary practices in early phases involving academic
expertise, action research, and case studies). Documentation from the 16 meetings included
notes from the planning of the meetings, facilitation agendas and Powerpoint presentations,
and notes from the discussions at the meetings.

In order to present a manageable amount of empirical material, three case meetings
were chosen out of the 16 meetings. A table with the details of all 16 meetings is found in
Supplementary Materials. The three selected cases are presented in detail as case numbers
3,8, and 15 in Sections 3.1-3.3. The three case meetings illustrate important learning and
how the main meeting characteristics were incorporated into the meetings. Two of the three
cases, case 3 and case 15, have become actual best-practice lighthouse projects in terms
of sustainability; case 3—Sara Culture House has pushed the limit, becoming the world’s
second tallest wooden hybrid construction, and it was executed with a passive-house
energy standard and was built with local materials [71]. Case 15—Mariestad is one of
23 municipalities to be selected for Viable Cities program [19], which has the mission of
transforming into a climate-neutral city by 2030. The Viable City program is a forerunner
to the European 100 Cities net-0 carbon program. The "Mariestad climate neutral city 2030”
program is based on regenerative energy, hydrogen technology, and citizen engagement. It
involves the world “s first hydrogen-solar-powered gas station/tank station.

To challenge the action researcher’s individual perspective, the meeting participants
were asked to reflect on their experiences of the meeting design and to give suggestions
for improvement. Feedback was collected as direct individual feedback at the end of the
meeting or through a group dialogue or group exercise that reflected on the meeting and
how it could be improved. Different methods for feedback were used depending on the
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number of participants and the available time in the meeting. In some meetings, a digital
inquiry was used to collect feedback at the end. Digital inquiries with anonymous feedback
were mainly used in meetings with larger groups due to time limitations (about 40% of
the meetings). In some cases, participant feedback was followed up with semi-structured
interviews over telephone some months after the meeting (case 1—Culture House). The
digital inquiries used to collect feedback were developed over time. At first, they included
several questions where participants were asked to evaluate different aspects on a scale from
1to 10 (e.g., Figure 2). Later in the action research process, the feedback inquiries had fewer
and more open qualitative questions, e.g., ‘describe your experience of the meeting with one
word’, and responses were visualized as a digital word cloud for the group to collectively
reflect upon. In addition, the researcher systematically searched for informal conversation
with participants that had attended meetings, either at spontaneous encounters around
the coffee machine sometime after a meeting or by taking the opportunity if they met
on another occasion, e.g., after another meeting where the action researcher happened to
meet former participants. Such informal conversations were often very rewarding in terms
of information, e.g., in the informal conversation around the coffee machine; feedback
was given in a more relaxed atmosphere, and the participants then often dared to give
more negative feedback and suggestions for improvements. The interplay between formal
and informal communication has also been highlighted as important for collaboration
between individuals of different professions [33]. These informal conversations contributed
to the ongoing reflections and advanced the research and development of the meeting
design characteristics.

Instémmer du eller inte i nedan pastéenden?

Rate whether you agree or not agree with the following statements?

different perspectives were voiced att olika perspektiv kom till tals

you engaged in collaboration

based decisions on values, ethics or morals

shared learning occured

att det uppstod gemensamt lérande

att du upplevde samverkan

haller inte alls mea
inst&dmmer helt
agree to the fullest

att du baserade néagot staliningstagande pa varderingar, etik eller moral
78

87

&5

Figure 2. Example of anonymous feedback from five meeting participants using the digital inquiry
(Case no. 6) on how they perceived the meeting. The ratings are on a scale from 1 to 10 according to
whether they agree or not with the statements regarding the collaborative format. The answers show
that they all agreed with the statements.

3. Findings

This chapter starts with a brief overview of the characteristics used in the 16 meetings
(Table 1). The main findings from the cases are summarized in Section 3.3.
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Table 1. This table presents the most common characteristics used in the 16 case meetings: cases
1-8 were physical ‘in-person’ meetings, and cases 9-16 were digital video meetings. In the table, all
characteristics are identified as the Procedural type.

Characteristic Type Case
Check-in/-out Procedural Physical: 1,3,4,5,6,7,8
Tempo change (Temporal) Digital: 9,10,11,12,13,14,15

Individual perspectives
Small-group dialogue coaching
Whole-group discussion

Introduction Procedural Physical: 1,2, 3,4,5,6,7
Presentations (Informative) Digital: 9,10,11,13,14,15,16
Summarizing conclusions

Procedural Physical: 1,2,3,4,5,6,7,8
(Sharing perspectives) Digital: 9,10,11,12,13,14,15,16

Activating emotions
Play
Movement

Procedural Physical: 1,2,3,4,5,6,7,8
(Physical) Digital: 9,11,12,13,14,15,

Half-moon seating
Nice ambient room

Physical: 1,2,3,4,7,8

Physical Digital: -

Eight meetings were physical (case 1-8) and eight meetings (case 9-16) were digital
video meetings (mainly with the Teams software) [72]. The types of exercises used in
the meeting designs were clustered according to the typical meeting characteristics of the
three main types identified in the literature: temporal, procedural, and physical charac-
teristics [47]. Some characteristics were commonly used in in-person physical meetings,
but were more rarely used in digital-video-based meetings, as they were more difficult to
achieve when participants were not gathered in one place (half-moon seating and a nice
ambient room).

Temporal characteristics relate to how the meeting time is used (e.g., starting and
ending on time, pre-meeting talk). The selected case meetings had a limited timeframe
with an average of one and a half to four hours. The time limitation was one of the
most challenging issues in terms of reaching a shared understanding that incorporated
multidisciplinary perspectives. Longer meetings were often not possible, as the actors of
the early phases commonly had fully booked calendars, which made it difficult to prioritize
longer meetings.

Procedural characteristics direct attendees’” attention and efforts toward task-oriented
activities (in the literature, e.g., by using a written agenda, setting clear goals). Most
characteristics identified in the study fall under this category, and are clustered in cate-
gories of: Introduction, Check-in/-out exercises, Presentation, Sharing individual perspectives,
Small-group dialogue coaching, Whole-group discussion, Activating emotions, Play, Movement,
and Summarizing conclusions. These characteristics differ from those that were previously
mentioned in the literature review in terms of how they emphasize interactions between
participants. Furthermore, they address other levels beyond the rational, e.g., activating
emotions, playing, and moving the body across the room engage participants’ physical sen-
sations. The characteristics ‘Play” and ‘Activating emotions” were generally more carefully
used, as they could challenge certain participants’ personal comfort levels; however, they
were effective in establishing a collaborative atmosphere in a short time. An example of
play is depicted in Figure 3 (case no. 2); the participants were asked to think of a current
sustainability challenge and to blow up a balloon to represent the size of the challenge.
Standing in circles and facing each other, they coached one another on solving the problem.
If the offered solution was accepted, they destroyed the balloon with a loud “Bang!” Each
time the group heard a bang, they took one step to the left and got a new partner to coach
their challenge. The first circle of people to solve all problems won the game. Afterwards,
the group reflected on how they experienced the exercise.
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Figure 3. Example of ‘play’ as a meeting characteristic (case no. 2) that was created to engage
emotions and open spontaneous communication beyond the rational. This example shows a playful
format with balloons in the form of speed dating.

Physical characteristics relate to the meeting settings and environments (e.g., appro-
priate venue quality, provision of refreshments) and the characteristics of the attendees.
The seating and a nice room were the main characteristics identified under physical char-
acteristics. Appropriate venue quality and provision of refreshments were mentioned
in the literature; however, less was said about physical characteristics that can enable
different seating arrangements or movement. Under this category, a new characteristic was
used: half-moon seating. Furthermore, Table 2 shows that all physical characteristics were
difficult to achieve in the digital cases. Figure 3 illustrates an exercise that captured several
of the characteristics that were challenging to achieve in a digital format, such as sharing
a nice room (spacious, good air quality, flexible furniture), (2) flexible seating, such as a
round table or half-moon seating, (3) movement of the body across the room to engage
physically, and (4) dialogue/coaching in pairs.

In Sections 3.1-3.3, cases 3, 8, and 15 are presented in more detail to illustrate important
findings and how the main characteristics were used in the meetings.

3.1. Case 3: The Culture House Workshop—'Soft” Characteristics Supporting Trust and
Open Communication

The Culture House workshop was an important turning point in understanding the
benefits of ‘soft’ meeting characteristics that engaged participants in different forms of
social interaction, physical movement, and activating and expressing their emotions. The
Culture House workshop illustrated how such ‘soft” characteristics have an impact on
issues that are important for multidisciplinary collaboration, such as trust, relationships,
and open communication.
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Table 2. An overview of the meeting characteristics described in the three case meetings (3, 8,
and 15) as informational, physical, ‘hard’, or ‘soft’. The characteristic ‘introduction” could include
both information and ‘soft” engaging interactions. Four of the characteristics—dialogue, coaching,
movement in seating, and a nice room—were more rarely used in the digital video meetings.

Characteristics Case 3—Physical Case 8—Physical Case 15—Digital
Introduction Information/Soft Information/Soft Information/Soft
Presentation Information Information Information
Check-in and Check-out Soft Hard Soft
Individual input Soft Hard Hard
Dialogue and coaching Soft Soft -

Whole group talk Soft Hard and Soft Soft
Movement in the room Soft Soft -

Play Soft Soft -
Activate emotions Soft Soft Hard
Tempo change Soft Soft Soft
Summarize Information Hard Hard
Feedback/learning Soft Hard Soft
Seating Physical Physical -

Nice room Physical Physical -

3.1.1. Meeting Background and Challenge

The Culture House workshop took place in 2016 at the very start of a prestigious
project: a high-rise building in the north of Sweden. The expectations of creating a top-
ranking project in terms of sustainability were high, but the sustainability goals were not
defined. The project leader had gathered a multidisciplinary project team to secure an
integrated approach; however, soon after the ‘start meeting’, a conflict sparked in the team
regarding the sustainability goals: “We had conflicting agendas from everywhere; the client ’s,
the architect ’s, the company business goals, and ours as sustainability coordinators. They (the
agendas) didn’t match each other”. One participant described the atmosphere in the team
before the case meeting: “It was crazy, he continuously interrupted her in front of the whole
project-team, pointed with the whole hand at her and said angrily—Sit down and be quiet. 1
was thinking of reporting it as gender harassment”. There were also issues of trust within
the team and considerations regarding a lack of communication. Due to this negative
situation, the project leader and the sustainability coordinator asked the researcher to
facilitate a workshop with the aim of improving collaboration in the group and creating
engagement for sustainability, especially with climate impact as an integrated project
goal. The researcher designed the workshop after reconciling with the sustainability
coordinator. The workshop was 4 h, including lunch. There were 12 participants: architects,
a digital design engineer, a sustainability coordinator, structural and systems engineers,
municipality representatives (client), a project leader, and a facility manager. Although
some had pre-established relationships, the members of the group were new to each other.

3.1.2. Engaging in Social and Emotional Interaction

The meeting was designed as a facilitated process containing exercises for engaging
participants in different forms of interaction in terms of both rational dialogues conducted
in smaller and larger groups and exercises in which individuals expressed their emotions,
personal values, and fears regarding sustainability issues. Playful and competitive exercises
with movement were also part of the process. The focus was on supporting social inter-
action and strengthening relationships by expressing emotions, practicing dialogue, and
listening to each other’s different perspectives without judgement. During the introduction
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of the meeting, the agenda was presented, together with expectations on participants’
commitment to the process and acceptance of common meeting rules, e.g., open and hon-
est communication, spontaneous sharing of answers without judgment, and daring to
challenge their own personal comfort zones. The participants were also encouraged to
be aware of their own physical sensations and movements of their bodies as a means of
engaging with their emotional intelligence beyond the rational. An important feature
for ensuring active participation on equal terms was the ‘check-in” exercise that followed
the introduction. In the “half-moon seating” in which participants took turns sharing and
listening to individual perspectives, the check-in served to establish open communication
without judgement. Afterwards, the participants were ‘activated emotionally’. First, they
watched a short video with kids talking about what laws they would introduce if they ruled
the world. Then, the participants were asked to ‘move in the room’, to place themselves on
an imaginary scale, and to express what they were most afraid of; they were asked to stand
on one side if they feared failing the project while aiming for a high sustainability outcome
or to stand on the opposite side for fear of failing the younger generation while not trying
hard enough to solve sustainability issues, such as the climate impact from construction.
As the participants positioned themselves accordingly, the facilitator interviewed them
(‘dialogue’) regarding their choice of position and how they felt. One participant became
very emotional, with tears falling as she expressed her fear of failing her children in terms
of not addressing sustainability enough. Then, they were asked to take a new position on
the imaginary line; this time, one side represented that they felt a personal responsibility
to change the construction industry’s impact on climate change, and the opposite side
represented that they felt that it was mainly somebody else’s responsibility. Once again,
they were engaged in dialogue and listened to each other’s viewpoints and feelings. The
facilitator was very considerate to ask questions from a point of curiosity and without
judgement. The next exercise was a set of ‘dialogue’ exercises using small-group work with
post-it notes that addressed sustainability goals. They were executed in a and competitive
format to ‘shift tempo” during ‘dialogue’ from very fast to more generous in time. The
‘tempo change’ in the dialogue aimed to shift between different modes of thinking—on
one hand, producing fast, spontaneous, and emotionally based input, and the other hand,
taking the time to discuss in smaller groups with more rationally based arguments. Engag-
ing the two different modes of thinking (emotionally based and rationally based thinking)
was inspired by Kahneman and Tversky “s research, which showed that we have two main
modes of thinking, and our decisions are not always of a rational character [56]. After
the work in small groups, they presented their work while standing in front of everybody
(large-group dialogue in standing formation), and they also had time for questions and
answers and to discuss in the large-group constellation. A voting session in a democratic
format concluded the results. The process was ended with a check-out exercise, where
participants reflected upon their individual experiences of the process.

3.1.3. Feedback from Participants and Results

Feedback was collected on two occasions: first during the check-out, and secondly
after 6 months. In general, the participants were appreciative regarding the format and
outcome of the meeting and how the meeting had supported collaboration between team
members and established a shared understanding of sustainability goals. Participants
commented on the collaborative exercises and how the process supported the creation of
trust and commitment: “The format raised many thoughts and created commitment” (structural
engineer), and it was also said that: “our relationship with systems-engineer was not great at that
time, something which changed during the workshop. My relationship with them is now based on
trust, I feel they are doing what they can.”

Feedback was also given regarding engagement and inclusion: “I thought that everyone
was engaged and ‘burned for the task ... I clearly remember how I felt that we had a common
ambition and shared goals, which is not always the case ... ” (architect). “The workshop abso-
lutely made a difference for the implementation of sustainability, it’s important to listen to different
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experts-views, especially Systems- and Structural engineers were surprisingly engaged, maybe I
have prejudice towards certain roles?” (client municipality representative). One quote shows
that the workshop made the participants feel included during the workshop, as well as the
following project work: “I remember that everyone s perspective was voiced, and it has charac-
terized the time I worked on the project anyway ... ” and that “the work has been characterized
by a great openness to learning ... ” (architect). The interaction between perspectives and
disciplines supported what was perceived as a more collaborate and learning climate that
supported relationships in the design team. The perception was that “ ... we learn from each
other and we also developed a better relationship since it was weak before the workshop” (digital
design engineer). One participant (sustainability coordinator) reflected on the benefits of
‘soft’ characteristics in the workshop: “It makes a difference when we invest in the social ... in
other projects we have also invested in relationships, playing games like throwing an ax with the
client and so on . . . such activities has been rewarding; we can more easily contact each other ... in
the space between private and professional we can engage in other conversations.”

Overall, concerning the issue of integrating sustainability, the participants said that
there was no common goal within the team before the workshop and that the participants
had different ideas and thoughts from the beginning. One participant (client municipality
representative) said that “while someone thought building material was the most important
factor, another thought energy was most important”. The major difference before and after the
workshop was, according to the respondent, finding common goals together. “Before the
workshop 1 was a bit stressed that we would do this a whole day . . . I remember we walked around
and stood in different places in the room. We did not know each other then but now it's easier to talk
to each other. You get help getting started when you work this way.”

One important insight was the creation of trust. Trust was lacking in the project
prior the workshop in the Culture House project. The design of the meeting supported
interpersonal interaction and created opportunities for participants to learn from each other
by practicing open communication and expressing emotions. When the participants got to
know each other better and when the understanding of each other’s perspectives improved,
trust could be developed. This built relationships during the workshop, which supported a
change towards more open communication and trust between the client, the environmental
specialist, the structural engineer, and the lead architect, even after the workshop.

Case 3 was also successful in terms of co-creating a sustainable design. The use of life
cycle analysis (LCA) was successfully incorporated as a project requirement some time
after the meeting. This later resulted in several innovative material choices and design
solutions that required tight collaboration and trust between the project stakeholders. The
project was recently completed and opened to the public and is considered an architectural
demonstration project that pushed the best practices for wooden high-rise architecture in
Sweden and the world [71].

3.2. Case 8: The ‘Making Sense” Workshop—Digital Tools Supporting Group Processes (GSS)

Case 8 was an important turning point in understanding the benefits of a meeting
designed as a process using ‘hard’ digital tools [72] in combination with exercises engaging
participants in social interaction. Using such digital tools was especially positive for larger
groups, as time limitations commonly prevented individual input.

3.2.1. Meeting Background and Challenge

Case 8 also took place in 2016. The researcher was asked to facilitate a session that was
part of a whole-day international transdisciplinary seminar— ‘Making Sense’. The name
of the seminar stems from the notion of ‘sensemaking’ within the architectural discourse.
The session was one hour at the end of a full day with lectures and seminars on computer-
driven design in sustainable planning (i.e., computational or regenerative design). The
researcher designed the workshop after reconciling with the host of the seminar, a colleague
at the architectural firm, but from a different branch (computational design). There were
approximately 35 participants, consisting of architects, engineers, and researchers, who
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were mainly from Europe and were active in early design practice. The participants came
from different cultures and had to speak English, which was not the first language for most
of them. The aim for the one-hour workshop was to create a dialogue for shared learning
on collaborative practices within computational design. Most participants had not been
introduced to each other, and there were very few pre-established relationships, which was
challenging in terms of establishing an open and trustworthy climate. The short timeframe
of 1 h and the large group size made individual expression challenging to achieve.

3.2.2. Meeting Design and Results

This meeting built on previous experiences with a meeting designed as a facilitated
process, starting with the introduction (to establish common meeting behaviors and to get
acceptance for the aim and format of the meeting) and continuing to engage participants in
different interactive exercises and formats of dialogue. However, for this meeting, a new
characteristic was introduced. Inspired by the literature on technology designed to enhance
the communication and decision making of groups, i.e., group support system tools [44],
a web-based tool was used in the meeting. Differently from the research in the previous
literature, which used stationary computers, this tool was easily accessible through each
participant’s smartphone. The meeting started with a short introduction presenting the
purpose of the meeting and the agenda with playful exercises, as well as the reasons
for why participants were asked to engage in social interaction. The participants were
asked to position themselves in the room according to how they felt regarding different
statements posed by the facilitator. They were then asked to engage in dialogue, reflecting
on their choices, with the people standing next to them. With the use of the digital tool, all
participants’ individual input was collected, processed, and visualized in real time with
a projection on a large screen. In just a matter of seconds, 36 individual reflections were
collected, processed, and displayed in an easy-to-read word cloud that showed time as the
main obstacle for collaboration. With the use of the tool and a simple projector, the meeting
participants could answer and reflect together in real time on the group’s aggregated
individual answers, as they were projected on a large screen in real time. This activity
created a “wow” effect, as this type of group support system tool was new at the time. The
participants continued individually, anonymously answered more questions, and reflect
on the results of the aggregated group answers. Figure 4 shows 36 individual anonymous
answers that were instantly displayed on a large screen. The possibility of harvesting
individual answers regardless of group size was very time efficient. Using the new tool
provided new insight into how digital tools can support large-group processes in a time-
efficient manner. The tool offered a display in word clouds, staple diagrams, and color-code
fractions in real time. At this time (2016), instant computational processing of individual
perspectives was a new practice in Sweden and created some surprise. The use of the tool
spread rapidly in the architectural practice; within a year, there were 40 registered users
at the architectural office alone. The practice also spread outside the office as different
actors started using the tool. Today, this tool and similar tools have become common
practice in the planning sector in Sweden. However, in continuing to use digital tools at
action research meetings, there was also occasional feedback that digital tools could have
social drawbacks in terms of cultivating relationships, the flow of energy, and the creative
atmosphere in the room.

As a result of the action research meetings, the use of the GSS tool also grew in
popularity amongst other colleagues at the architectural firm at which the action researcher
was working. In just four months, more than 40 practitioners had subscribed to license
the tool. During the course of the study, the use of the tool spread in forums outside the
architectural office.



Sustainability 2022, 14, 3159

15 of 24

<
¢
2
P
- ¢

2 Shyness o ightness  Logalissuos ondering

5 Mentality Nospacetogehter Protectionism Convention
& Lackingskills comroctuclconcems Tonder soquence
Insecuritios No common infrastructure

Rutine

Aspiration
y of the unknown Unfamiliarity S
Inintelligent models Rosponsibility
Processmanagement ° Role definition S
5’ Rosponsabltbs -

M on e Conservatism £8
p Titles Communication shls b-
Conservativeness Conﬁdence Fear

risk DividoAndConqueorClionts g Sharing

Skawed value engineering Incompatibility  Fears o

Colaboration  ggntification Contractual language regulations 3
FAUCTION g Stubbormness tManagers Barriors
Rutines Comunication priorities  Knowlodge

Economy Interest bl 1.
L WNTED

Figure 4. Screenshot from the GSS tool: 36 individual and anonymous answers regarding the question
‘What keeps us from collaborating more?” were collected and immediately projected on a screen
based on the answers of a large group in a time-effective manner.

3.3. Case 15: ‘Figel Fenix” Meeting—A Sudden Shift of Practice to Adapt to Digital
Video Meetings

This case illustrates a sudden change in practice towards digital video meetings.
Due to the COVID-19 restrictions, new applications and behaviors were introduced and
executed at a fast pace. New meeting characteristics were applied and tried out at a fast
pace to adjust to the new circumstances, as early-phase meetings had to use digital video
conference tools as meeting arenas, e.g., Zoom, Teams, GoToWebinar, and Skype. New
free web-based software was also introduced as a group support system (GSS tools) [44],
e.g., Mentimeter, Ideaboardz, and Mural [72].

3.3.1. Meeting Background and Challenge

During the first months of the COVID-19 pandemic in the spring of 2020, a series of
90 min collaborative multidisciplinary meetings were executed to avoid the risk of passivity
and to initiate cross-organizational collaboration for a sustainable built environment. The
initiative was called ‘Fdgel Fenix (the Phoenix bird)—from crisis to sustainable development’
and the aim of the initiative was to engage stakeholders in collaborative dialogue on how to
use the COVID-19 crisis as a mechanism for change in order to increase sustainability. The
researcher designed the format of the meetings; some were facilitated by the researcher and
others by other colleagues at the firm using the same meeting format. The meeting in focus
was facilitated by the researcher and had twelve participants from different sectors: the
municipality, citizens, university, business, and industry. Some were familiar, but half of
the group was new to each other. What was unusual was the high level of the professional
roles that were present, such as the municipal director, representatives from the Swedish
government office, and top-notch consultant specialists. The professionals present were
highly relevant to the task of the meeting. Their participation (considering their fully
booked calendars) was possible due to the easy-to-access digital video format and the
reduction of travel time. The meeting was 1.5 h in the Zoom video conference tool. The aim
of the meeting was to spark collaboration by co-creating a roadmap for a zero-emission
municipality by 2030. This was a challenging aim for several reasons: first, the lack of
previously established relationships and trust between participants; the introduction of
a new technique by using a new digital video format; the meeting task of co-creating a
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zero-emission society; finally, the short timeframe of the meeting (90 min). When facilitating
the first all-digital workshop, the first-person researcher felt a lot of insecurities, mostly due
to the dependency on technology, which could easily cause disturbance with issues beyond
the facilitator’s control. This was also partly due to the lack of normative meeting behaviors
during video meetings (i.e., should always the video be on?). The video meeting format was
also challenging, firstly, due to the lack of physical movement—sitting still too long could
have a negative impact on some participants—and, secondly, as the video format lowered
the ability for social perceptiveness—reading each other’s facial and bodily expressions.

3.3.2. Meeting Design and Results

The meeting was designed to quickly establish a collaborative and open atmosphere.
The introduction included the aim and rules of conduct, such as having the video on, using
the chat function, digitally raising one’s hand, and handling breakout rooms. As in most
collaborative meetings, it started with a ‘check-in" exercise to practice open democratic
communication, where the participants had a few seconds to reflect and then share a current
challenge that they were facing. Everybody participated with spontaneous sharing and
listened to each other, and they were encouraged to be curious and without judgement. The
open vulnerability of sharing a current challenge seemed to evoke empathy and sparked
interesting reflections in the group beyond the rational. In dialogue, the participants
spontaneously added to each other’s input. Afterwards, a video was shown to evoke
emotions, followed by a facilitated group reflection. A link to a webpage (group support
system/GSS-tool) was shared, where participants could use digital post-its. Warmed up
by the previous open discussion, the group produced 30 individual post-it ideas in just
two minutes. This was very time efficient, as there was direct documentation without
losses in the transcription of individual and anonymous perspectives, which were visible
to everyone in real time. The participants also voted on their favorite digital post-its by
pressing a button using the same tool. After a few minutes of group work, the facilitator
read the post-its out loud, which became like a roadmap in a storytelling format. They
concluded the session with a group reflection regarding the roadmap story that they had
co-created, as well as their individual experiences with the meeting design.

The closing of the process—the check-out exercise around the table with individual
reflections regarding the meeting process—resulted in a high level of satisfaction and
appreciation for the concrete results that the meeting had produced, i.e., the production of a
roadmap for the transformation towards a fossil-free municipality; the municipal politician
stated: “The process brings positive thoughts for me, a sense of moving forward, how we can get
started, even though we had technical challenges (the video application), but is fun working with
you. We now have visions- and marketing ideas.” The academic researcher claimed: “Me too,
I feel that we have a sharp case, 1 like it! It 's tangible, then it becomes pleasurable to work with,
we know now how to bring it concretely forward, thinking about the economy but also the whole
that we brought with us from the start, the success lies in the whole.” The project management
consultant stated: “The process was open and good, more straight on to the core of the topic, the
dialogue was relevant to the topic. I attend many meetings where you never get there. It ’s difficult in
a short meeting where much must be discussed. Usually, one has to meet several times and reflect in
between to get here (to the core). “The energy consultant claimed: “I'm an experienced workshop
facilitator, so for me this is a ‘typical meeting’, but the difference is that you as a moderator, you
are sharper on issues that are helpful in moving us forward.” The municipal official stated: “It
was a good thing that you stop my rambling, it made me think about myself. I have sat in business
meetings where people go on and on about private things.” The action researcher asked: “Can I
always interrupt in that case do you think?” The municipality official said: “Some might
become a little so, so. But we have limited time, and everyone gets a piece of it. You refer to the
schedule and everyone gets their share. It builds cohesion of teams and a structure. The whole way,
the approach you have, you asked us (in the beginning) to accept you as the moderator, I have never
been asked that before in a single meeting, you asked us to trust the process and you said: I will limit
you if you float out. By that you get acceptance there (for interrupting her).”
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A few days after the meeting, one of the participants from the municipality phoned
the action researcher regarding another issue and was asked to share some spontaneous
feedback on his experience in the meeting: “You did well, maybe you can get more out with
fewer participants, but it was a good mix, so I don 't know because it was also good to hear everyone.
In physical meeting, we have more contact. In a physical meeting with 17 people, then some sit
quietly for better or worse, in the digital meeting the same behavior is rude. In the meeting, everyone
got their round to speak, but such a meeting takes longer, to get everyone talking about the same
thing, and reach consensus? It was an interesting discussion (in the meeting), worth following up
on and we went from what Mariestad should do, towards what we could be doing together. Now
we did lay a foundation of a future-proof vision: it is not just hydrogen (fossil-free energy), it was
clear that more is needed. Hydrogen is the only one (technique) that carries energy as versatile as
the fossil energy, BUT it needs a society that works differently.” One week after the meeting,
another participant, the head of the municipality, also rang the action researcher and asked
for a tender offering to follow up with a second meeting, thus creating a more formalized
collaboration between the meeting’s participators. The head of municipality said: “It was
interesting to hear other people’s perspectives, and the mix of participants was very exciting. How
can we capture this potential in the next step? It was the first time I did the digital post-it notes
at the end of the meeting (the GSS-tool) as means to share our common thoughts, and individual
(input) on how (we can achieve the goal), the continuation and the next step (what to do). The next
question is how “you’ become a ‘we’! We experienced different ideas and thoughts that can develop
our community. We like to see that we become one “we’ to create these conditions. We believe that
those who were at the meeting plus a few more, could benefit from becoming a “we’, hang on to us in
the hydrogen development (of our municipality). How can we do it in a formalized way? Would
like to see a letter of intention, where we write together a common goal, ambition, resources, seek
common development money.”

The feedback provided the insight that meetings in digital video format have other
challenges than those of physical meetings; they are limiting in terms of interaction, seating,
movement, and dynamic dialogue. However, it also provided opportunities to introduce
new digital tools that could process participants’ input in new ways. Furthermore, partici-
pants that were normally difficult to attract to attend meetings due to their busy calendars
were able to join due to the easy-to-access digital video format.

With respect to sustainable outcomes, case 15 has become a lighthouse project for
climate-neutral city transformation. The participants successfully reached a shared un-
derstanding of sustainability; in a very time-efficient manner (90 min), they co-created a
roadmap for a net-zero carbon transformation based on hydrogen and regenerative energy.
Before the meeting, the participants hardly knew each other. The meeting resulted in the
initiation of further engagement, and a multidisciplinary collaboration was formally estab-
lished to develop a roadmap for a climate-neutral city by 2030. Some months later, a local
political commitment for ‘climate-neutral transformation by 2030 was signed. Within a few
months, an application for governmental funds (Viable Cities) [19] was co-created by the
participants, and funds were successfully granted in September 2021 in competition with
other municipalities in Sweden. It was one of 23 municipalities to be selected for the Viable
Cities program [19] with the mission of achieving a net-zero carbon transformation based
on hydrogen technology, regenerative energy, and citizen engagement. The municipality
has the world s first hydrogen—solar-powered gas station/tank station.

4. Discussion

This paper presents findings regarding the meeting design characteristics of 16 collab-
orative meetings in the early ‘fuzzy’ phase of planning in architectural practice. This action
research contributes to the development of sustainable architectural practice; however, is
also applicable for other professionals who facilitate meetings that address sustainability
in the early phases of planning. As an action research project, it is part of a shift towards
more multidisciplinary collaboration in pursuit of sustainable development [20], and the
activities of the action research contributed to the spread of such an experience amongst
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colleagues in the office. This research helped to develop methods that companies can
use to broaden architectural offices’ business models for collaborative work—firstly, with
meeting design guides for architectural work, e.g., the digital roundtable format in case 15,
and secondly, the internal discourse about sustainability was infused with collaborative
meetings. This action research contributed to the companies” own shared understanding of
sustainability, as both companies set their own climate goals during the period. Cases 3
and 15 illustrate the initial meetings in the projects that later received national recognition
in terms of sustainability: case 3 as a cutting-edge high-rise building with low climate
impact [71], and case 15 as one out of 20 municipalities selected to receive national support
to become climate neutral by 2030 [17]. As an academic contribution, this study adds to
the research on the sustainability of the built environment, and the central question is how
meetings can be designed to support a shared understanding of sustainability by inte-
grating multidisciplinary perspectives and by identifying meeting design characteristics.
Meeting research has highlighted the importance of meetings in everyday organizational
work and the need for further development of the design of meetings [44—46]. This study
contributes to meeting research by supporting previous research, as well as by contribut-
ing with new insights. First, this study supports previous research on certain meetings’
characteristics being important in participants’ perception of an effective meeting, such as
inviting the right attendees, distributing an agenda, and setting clear goals [47]. In addi-
tion to this, this study introduced new meeting design characteristics (Table 2), especially
procedural characteristics that engage participants in different interactive exercises that
support multidisciplinary perspectives and the co-creation of a shared understanding of
sustainability. This adds new perspectives to the body of literature on meeting research,
especially in terms of procedural characteristics [47]. Procedural meeting characteristics
such as introduction, check-in, and check-out exercises that emphasize behavioral rules and
participants’ active participation have not yet been reported. Furthermore, this study
contributes to meeting research by enriching meeting design with new meeting design
characteristics, i.e., ‘soft” and ‘hard’.

The ‘hard’ characteristics introduced supportive ways of using digital GSS tools in
meetings [54]. Firstly, the video format enabled the right participants to attend the meet-
ing [47], and secondly, especially in the large-group meetings [44], the sharing of individual
perspectives influenced how participants perceived meeting effectiveness. During the
study, technical functions were developed for the GSS tools, e.g., small-group rooms, which
made small-group dialogues easier to achieve in the digital meeting format. The ‘soft’
characteristics introduced exercises in which participants were engaged in social activi-
ties for building relationships, trust, and open communication across disciplines. These
issues—trust [31,34], relationships [35], and open communication [30,32,33]—have been
identified in research on collaboration in construction to be important in terms of creating a
collaborative atmosphere among multidisciplinary participants. Although collaboration
between multidisciplinary actors is fundamental for delivering sustainable construction,
e.g., [9,11,23,35], there is a gap in both construction management research and the general
meeting literature in terms of how to achieve that during meetings. The meeting character-
istics in this study supported decisive factors for collaboration among multidisciplinary
actors in early-phase meetings. On one hand, ‘soft’ characteristics, such as ‘play’, ‘movement’,
and ‘activating emotions’, were very time efficient in terms of establishing relationships and
open communication, but such characteristics were more difficult to achieve in the dig-
ital format. Therefore, they were more carefully used in both physical meetings and in
the digital video meeting format (see Table 1). In cases where the group’s collaborative
maturity allowed the inclusion of ‘soft’, playful, and emotionally engaging characteristics
in the meeting (example Figure 2), this often resulted in positive feedback; the meeting
was experienced as surprisingly creative and engaging. In the optimal meeting design, the
facilitator delicately balanced the meeting process and the participants in a creative but
secure space.
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The main findings in this study are exemplified with three case meetings, which illus-
trate how meetings can be designed in support of collaborative practices to create a shared
understanding of sustainability. In the following subsections, the meeting characteristics of
the three cases are discussed in more depth.

4.1. Discussion of Case 3—The ‘Culture House” Meeting

The results from case 3, the Culture House, illustrate the benefits of designing meetings
with “soft” characteristics—exercises that engage in social activity, instead of just engaging
in conversation with rational arguments. The participants’ feedback from case 3 showed
how trust, relationships, and interdisciplinary communication were improved during and
after the meeting. The ‘soft’ characteristics included different forms of social interaction,
tempo changes in dialogue, shifting between individual, small-group, and large-group
reflection, activating emotional triggers, moving the body across the room in a playful
mode, focusing on sensing one’s body, and expressing individual emotions.

The development of ‘soft’ characteristics was inspired by research in social psychology
and pedagogy, which highlights, on one hand, the importance of dialogue as fundamental
to the ability to think and perform together collectively [64] and, on the other, emotions
as an important driver in decision making [68]. The findings in this paper indicate that
meeting processes with ‘soft’ characteristics support trust, open communication, and build-
ing relationships between multidisciplinary actors. The following have previously been
identified as important for collaboration in construction: trust [32,33], creating shared
frameworks and learning [6], balancing power struggles [34], and building relationships be-
tween different professional roles [35]. Furthermore, in case 3, the participants experienced
that interdisciplinary and interprofessional engagement and communication improved
during and after the workshop, and the design team was able to combine competences and
different professionals’ perspectives to the benefit of a shared understanding of sustainabil-
ity throughout the continued process, i.e., the project they were engaged in together. This
is in line with the previous literature on collaboration in construction, which emphasizes
interprofessional engagement and communication as important aspects for achieving col-
laboration for sustainability [5]. The findings also provide a pragmatic result with respect to
the request for more research on collaborative project relationships, e.g., [35]. Case 3 pushed
design limitations and became the world “s second tallest hybrid wooden construction with
a passive energy standard, and it was built with local materials.

4.2. Discussion of Case 8—The ‘Making Sense” Meeting

Case 8, the ‘Making Sense’ meeting, broke new ground in terms of how GSS tools [54,72],
which are easily accessible through smartphones, support the effectiveness of large-group
meetings that are constricted by time limitations. The case illustrates how a GSS tool can
support the integration of different perspectives in a time-efficient and non-hierarchical
manner by displaying anonymous input on large screens and organizing them in diagrams
and word clouds. Previous meeting research discussed group size as a factor that im-
pacts meetings’ perceived effectiveness; large-group meetings are often perceived as less
efficient [44,45] in making use of all participants’ individual perspectives [51] within a
limited timeframe [52]; thus, a smaller group size is seen as favorable for meeting qual-
ity [44,45]. Through the introduction of a new digital GSS tool, this was, however, made
possible. By using a digital GSS tool, individual input can be harvested and processed in
real time, e.g., clusters of individual choices can be processed by a software and presented
in staple diagrams or word clouds. With the use of a projector, the aggregated results
can be presented instantly on a large screen for the group to consider. As the GSS tools
used in the meetings were easily accessible through the participants” smartphones (and
computers), they reduced the technical barrier that was highlighted in previous research
and experiments that used stationary GSS tools that forced the participants to sit in a fixed
position behind a computer screen with a somewhat complicated software [54]. However,
face-to-face interaction was favorable for establishing relationships, especially considering
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that people have different maturities regarding the use of technology. Using new GSS tools
in meetings provided new ways of engaging large groups in ‘collective thinking” [64,65]
and increased the sharing of multiple perspectives [5,6] to build a shared understanding
and alignment of interests [30]. Using GSS tools to process data in real time provided new
forms of interaction in meetings. This finding adds new perspective to previous meeting
research and the challenges of sharing individual perspectives in large-group meetings [51]
and coordinating time efficiently [52]. However, differences in technical maturity amongst
the participants must be considered.

Since the meeting, the use of GSS tools and other digital inquiry tools in meetings [72]
has become close to a standard in multidisciplinary meetings within the early ‘fuzzy’ phases
of professional planning in Sweden. Looking at the findings and their implications in the
broadest context, digital tools in combination with human interaction of a social, emotional,
and relational character are especially interesting for future studies as means to achieve
‘collaborative intelligence’ [56] between computational powers (artificial intelligence) and
human abilities on the group level. Future research directions should explore this area in
experimental ways.

4.3. Discussion of Case 15—'Figel Fenix Meeting’

The key findings from case 15—'Fagel Fenix meeting’ capture a major change in
practice towards digital-video-based meetings and new usages of digital tools. Due to
the restrictions of the COVID-19 pandemic in March 2020 in Sweden, the meeting format
shifted within a couple of weeks. In early-phase architectural practice, the response to the
pandemic restrictions was a sudden and increased usage of ‘hard’ characteristics (digital
GSS tools) [54,71]. This provided new challenges and opportunities. Digital video meetings
were not new as such; however, they had never become the norm. Due to the COVID-19
restrictions, the new behaviors were necessary and, therefore, accepted by all; hence, video
meetings quickly became the new norm. The sudden shift towards meetings conducted in
video format had both positive and negative effects on their perceived effectiveness. One
major positive effect was the availability of relevant actors in joining meetings. Meeting
research has highlighted the importance of having the relevant actors and competences
participating in the meeting [45,47]. Case 15 illustrates how relevant participants, who are
normally very difficult to attract to a meeting in the very early phases of planning, were
able to join the meeting, as they were not restricted by geographical distance. The digital
video format also had challenges. In particular, the level of social and physical interaction
was more difficult. The screen inhibited social perceptiveness, which is an important factor
for a group’s ability to solve problems together [55]. As shown by the feedback from case
15, the inclusion of “soft’ characteristics in support of collaboration, the strengthening of
relationships [35], and open communication [32,33] were still possible in the digital video
format, but they required more active facilitation during dialogue and more creative ways of
designing exercises, such as by introducing new GSS tools, e.g., the digital post-its. Another
challenge experienced in case 15 was the technical barrier of learning how to use new digital
tools. Overall, the digital video format required more thorough preparation and facilitation,
and it both restricted certain characteristics (social perception and physical interaction)
and offered possibilities for new types of exchange between participants (chat function,
turning the camera on/off). Case 15 became a lighthouse project in terms of climate-neutral
urban planning by 2030; it was one of 23 municipalities to be selected for the Viable Cities
program [19], with the mission of achieving a net-zero carbon transformation based on
hydrogen technology, regenerative energy, and citizen engagement, and it has the world 's
first hydrogen—solar-powered gas station/tank station.

4.4. Limitations and Future Research

The study has some limitations. The study was undertaken between 2015 and 2020 in
Sweden in an architectural practice by one facilitator, which limits the possibilities for the
generalization of the results. Although the empirical context is extensive (notes, interview
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transcripts, documents, feedback reports, etc. from 70 workshops) and provides in-depth
knowledge in terms of an insider perspective, still, all meetings were designed, tested, and
facilitated by the same architect and in the same national, organizational, and industrial
context. Additional research is needed in other contexts for comparisons. The practice-
based insider approach had strengths and weaknesses. It provided in-depth understanding;
however, the findings need to be tested by others for verification and further development.
There is also a challenge in the sense that theories from different epistemological traditions—
for example, meeting research, construction management, and concepts drawn from social
psychology and pedagogy—were used and combined to inspire the development of this
action research.

From an action research perspective, looking at the change in architectural practice
in Sweden, in just a few months, the use of video conference tools for meetings rapidly
developed. The transformational force and the speed of implementing new behaviors
and techniques were swift and had little resistance. Existing video conference tools also
adapted to participants’ needs for interacting, being able to view each other, and meeting
in smaller groups. In a wider sense, participants and organizations in the building sector
in Sweden structured their software to embrace this rapid behavioral change towards a
digital meeting practice. It is too early to determine whether the change in meeting format
toward digital video meetings is here to stay in the long run. However, this action research
study captured a shared collective experience and a change in behavior that transcended
sectors and national borders. This collective and all-inclusive phenomenon is interesting for
further research, especially in the light of the global climate crisis and the need to rapidly
transform towards a sustainable built environment.

5. Conclusions

This study contributes to the field of research on sustainable built environments
with a focus on meeting designs that support a shared understanding of sustainability
by integrating multidisciplinary perspectives in the early phases of planning. This paper
presents findings from action research based on experiences from 16 comparative meetings
in the early ‘fuzzy’ phase of planning, which were analyzed through the lens of meeting
design characteristics [47]. The meetings were selected from the empirical context of
the action researcher s insider perspective of designing and facilitating 70 collaborative
meetings with multidisciplinary participants during the initial early phases in architectural
practice. The action research methodology has the overall aim of changing practice by
engaging with practice. The cases provide insights into the early-phase processes in
which the building industry can achieve considerate and sustainable impacts on the built
environment. This was exemplified by two cases becoming lighthouse projects in terms of
sustainability: case 3 as the world “s second tallest wooden construction [71] and case 15
as one of the first cities transforming towards carbon neutrality based on hydrogen and
renewable energy. This insider action research contributed and captured a change towards
multidisciplinary collaborative meeting practice in early phases at two architectural firms
in which the researcher worked during the study. The findings are also applicable to other
professionals who facilitate meetings in the early phases of planning. This study contributes
to meeting research, as well as to the practical design of meetings, with a set of new ‘hard
and soft” meeting characteristics to be used in the design of multidisciplinary meetings
that address sustainability. The findings present procedural characteristics that are new to
previous meeting research: ‘soft” characteristics, which engaged participants in interactions
of a social and emotional character, and ‘hard’ characteristics, which had an emphasis on
technical /digital group support system tools (GSS tools) [54,72] that were used in new
ways, especially for larger groups. The participants’ feedback showed positive effect on
the support for trust and relationships within the team and the understanding of different
perspectives during and after a meeting. The ‘soft’ characteristics included: (1) different
forms of interaction rather than topics of discussion; (2) check-in and check-out exercises
to mark the beginning and end of a meeting process; (3) different dialogue exercises in
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smaller or larger groups conducted in different tempos; (4) sensing emotions in the body,
expressing them, and engaging in play; (5) moving and positioning oneself in the room to
express a point of view. New ‘hard’ meeting characteristics were identified as digital group
support system tools, enabling new meeting formats (video meetings), and informing
participants in new ways (computer processed in-data). This had implications especially
for meetings with larger groups, who benefited from processing individual answers in a
time-efficient manner.

Looking at change in practice during the action research, this study also exemplifies
how new practices were developed at a fast pace in Sweden due to the COVID-19 pandemic.
The sudden change towards meetings conducted in a digital video format instead of nor-
mative physical meetings had both positive and negative impacts on meetings” perceived
effectiveness. Overall, the new digital video format enabled the participation of relevant
actors and competences; however, it restricted social perceptiveness and interaction in the
room. This study illustrates new practices for co-creating a shared understanding of sus-
tainability that challenges normative meeting behaviors: on one hand, ‘soft” characteristics
that engage participants in social interaction and, on the other hand, ‘hard’ digital tools for
sharing a diversity of individual perspectives in a time-efficient manner.
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