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Abstract

As museums and cultural institutions have responded to the environmental challenges posed by the
climate crisis, they have become critical arenas in driving sustainable design practices. Designers can
contribute to those communities for sustainability transitions on multiple scales of society and various
timelines by using their creative and decisive agency. However, there needs to be more practical knowl-
edge of the design approaches for operationalizing sustainability transitions of such institutions. This
thesis presents a multi-layered account of the development process of a policy design experiment for
sustainability transitions at the National Museum of Modern and Contemporary Art in South Korea. The
author retrospectively traced the entire process, conducted interviews with the project team members,
including the director and student designers, and performed a thematic analysis to identify how the pro-
cess could evolve. The findings suggest that the process of a policy design experiment for sustainability
transitions of a public art museum follows a non-linear and complex process intertwined with multiple
design activities. This research’s insights can inspire design researchers, practitioners, museums, and

cultural institutions seeking systemic and long-term innovation for sustainability.
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I Introduction

In response to the climate crisis and the challenges posed by the Anthropocene, museums and cultural in-
stitutions have designed themselves for sustainability with diverse approaches. This includes influential
institutions, such as the International Council of Museums, Tate Modern, and the Museum of Modern
Art, which have officially declared their adoption of sustainability as a core objective (Tate Modern,
n.d.; Museum of Modern Art, n.d.-b). Notably, guidelines for achieving environmental sustainability
have been developed by organizations such as Museums for Climate Actions and the International Com-
mittee of Museums and Collections of Modern Art (McGhie, 2021; CIMAM, 2021). At the individual
museum level, The Design Museum has implemented a design research program focused on sustain-
ability (The Design Museum, n.d.). Moreover, there are active movements to achieve carbon neutrality,
with initiatives such as the German Federal Cultural Foundation’s pilot project testing measurement sys-
tems with local cultural institutions (German Federal Cultural Foundation, 2021). These efforts position
museums and cultural institutions as critical arenas in driving the adoption of sustainable design prac-
tices and fostering innovation and collaboration within the broader context of Design for Sustainability
Transitions.

Design for Sustainability Transitions (hereinafter DfST), as an emerging field, highlights radical in-
novations of entire systems to achieve sustainability. DfST embraces multiple perspectives on systemic
interventions, spanning from niche to grand levels, as well as from the short- to long-term time-frames
(Geels, 2002). Given the complex and dynamic nature of this approach, vision development and involve-
ment of diverse stakeholders are among the key aspects of DfST (Hyysalo et al., 2014; Ceschin, 2014;
A. Gaziulusoy & Ryan, 2017; Irwin, 2019). Designers are generally recognized as possessing creative
and decisive agency in producing alternative products and services within the context of DfST (I. Gaz-
iulusoy & Erdogan Oztekin, 2019). Therefore, designers can use their ability for museums and cultural
institutions seeking sustainability.

However, there needs to be more practical knowledge on the design approach for museums, which
have the potential to be key players in operationalizing DfST. Case studies are required to foster this
area, as transitions research basically relies on case-based research methods, emphasizing the need for
multiple in-depth single case studies (Kohler et al., 2019, p. 18). Additionally, as DfST emphasizes a
process-oriented approach, rather than focusing solely on output (A. Gaziulusoy & Ryan, 2017), there
is a clear need to examine the non-linear design trajectories that enable transitions projects.

This thesis reports on the development process of a policy design experiment that ultimately seeks
sustainability transitions for the National Museum of Modern and Contemporary Art (hereinafter MMCA).
The research provides a multi-layered account of how the policy design experiment which aimed to
have impacts at multiple scales, evolved through a complex process. The author recollected all data
documented during the entire process to create a visual representation of the project chronicles and con-
ducted one-on-one interviews with three designers and a director from the project team. By offering
key insights that enabled the design process, this research aims to inspire design practitioners seeking

sustainability transitions in a relevant context.



1.1 Approaches of museums and cultural institutions to environmental sustainability

Museums and cultural institutions around the world have increasingly dedicated themselves to sustain-
ability. In 2019, the International Council of Museums, a non-governmental membership organization
representing museums and relevant workers worldwide, officially adopted the UN’s Sustainable Devel-
opment Goals in 2019 as its core objective (McGhie, 2021, p.20). Tate Modern, the national gallery of
international modern and contemporary art in the United Kingdom, declared a climate emergency in
2019 and has undertaken various efforts to achieve sustainability. These include operating in a sustain-
able way, raising public awareness, working in partnership with external experts, and establishing an
environmental policy (Tate Modern, n.d.). The Museum of Modern Art, a leading art museum in the
United States, renovated its building to incorporate energy-efficient systems and advanced climate con-
trol technologies (Museum of Modern Art, n.d.-b). The Ambasz Institute, established by the Museum of
Modern Art, aims to promote sustainable interaction between architecture and the natural environment
(Museum of Modern Art, n.d.-a).

One common approach of museums and cultural institutions to environmental sustainability is the
production and distribution of guidelines and toolkits that other museums can follow or draw inspiration
from. Museums for Climate Action, a global initiative that engages museums and cultural institutions,
published an online “toolbox” in 2021. This toolbox covers various aspects that museums can utilize to
contribute to sustainability, depending on their specific contexts (McGhie, 2021). The toolkit aimed to
provide all basic and relevant information that museums should acknowledge for climate actions. Simi-
larly, the International Committee of Museums and Collections of Modern Art developed the “CiMAM
Toolkit on Environmental Sustainability in the Museum Practice,” which provides practical information
and examples that museums can immediately utilize (CiMAM, 2021). In South Korea, the Asia Culture
Center published a report that showcases research and practices from around the world and provides
guidelines for planning and operating sustainably in response to the climate crisis and the Anthropocene
(ACC, 2021). The Korea Culture and Tourism Institute also focuses on “eco-friendly perspectives of
culture and arts” (Youngsoon, Hoon, & Kyuwon, 2021).

At the individual museum level, various internal projects have been implemented, including exhibi-
tions and research programs, across museums and cultural institutions. For instance, the Design Museum
has initiated a design research program called Future Observatory, which encompasses activities such
as curating exhibitions, organizing events, providing funding, publishing research reports, and facilitat-
ing residency programs, all aligned with its cultural mission of addressing environmental issues. (The
Design Museum, n.d.) This program Similarly, art museums in South Korea, including the Museum of
Contemporary Art Busan and Seoul Museum of Modern Art, have organized exhibitions to raise pub-
lic awareness about museum’s responsibility in the climate crisis and the Anthropocene (Museum of
Contemporary Art Busan, 2022).

There are also reports from art and cultural institutions that specifically highlight the gravity of
carbon neutrality. The German Federal Cultural Foundation (Kulturstiftung Des Bundes as the original

title in German) conducted a pilot project in collaboration with 19 local cultural institutions to measure



carbon footprints and work towards achieving climate neutrality, according to its report, “Carbon Foot-
printing in Cultural Institutions: Documentation of the Pilot Project and Work Materials.” The project
integrated sustainability efforts into its funding system (German Federal Cultural Foundation, 2021,
p-16). The Carbon Literacy initiative, aimed at providing carbon literacy training, offers toolkits that
include detailed steps for museums to become certified in Carbon Literacy (Carbon Literacy, n.d.). In
terms of museum management, Lambert and Henderson propose an alternative methodology for measur-
ing the environmental impact of museum loan activities, based on a case study of the National Museum
Wales (Lambert & Henderson, 2011).

These examples demonstrate the diverse approaches museums and cultural institutions take towards
sustainability, including adopting sustainable design practices, such as implementing architectural so-
lutions, providing guidelines, conducting pilot tests, promoting educational initiatives, and producing
academic reports. It is evident that museums and cultural institutions recognize the challenges posed
by the climate crisis and Anthropocene and are actively engaging in efforts to address them because

“climate change is bad news for everyone” (McGhie, 2021, p.11).

1.2 Design for Sustainability Transitions

DIfST is a genus of design research and practices that seek to facilitate long-term transformation in
socio-technical systems to achieve sustainability. It is rooted in sustainability transitions research, which
draws upon, for example, systems theories, sustainability science, system innovations, and transitions
theories (I. Gaziulusoy & Erdogan Oztekin, 2019, p. 12). The Sustainability Transitions Research Net-
work (STRN) distinguishes this research from other sustainability debates based on several key char-
acteristics: (1) Socio-technical systems are multi-dimensional and involve diverse fields, making the
process co-evolutionary; (2) It is a multi-actor process that necessitates the knowledge and efforts of
multiple stakeholders in society; (3) Recognizing that some changes are radical and rapid while others
are deeply entrenched and stable; (4) Transitions are not achievable in the short term, but they require
a long-term perspective; (5) The outcomes of innovations in sustainability transitions are uncertain and
unpredictable; (6) Given the multi-dimensionality and multi-actor nature of sustainability transitions,
different stakeholders may contest related notions, ideas, and values; (7) Public policy plays a crucial
role in providing normative directionality as sustainability transitions are a public good that may not eas-
ily benefit private actors (Kohler et al., 2019, pp. 2-3). The systemic complexity, multi-dimensionality,
and long-term nature of sustainability transitions are captured in the widely recognized Multi-Level Per-
spective (MLP) framework, which serves as one of the foundational theoretical frameworks in this field
(Geels, 2002) (refer to Figure 1). DfST aligns with sustainability transitions research in its understanding
of sustainability issues and the practices employed to address them.

Given the significance of adopting a multi-perspective in socio-technical transitions for sustainabil-
ity, which encompass dynamic and complex nature, DfST places general emphasis on system thinking,
a participatory approach, and long-term vision development (I. Gaziulusoy & Erdogan Oztekin, 2019).

First, a participatory approach is essential because the multi-dimensional nature of socio-technical sys-
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Figure 1: A dynamic multi-level perspective on technological transitions by Geels

tems necessitates diverse knowledge and contributions from various stakeholders involved in the co-
evolutionary process. Moreover, since different stakeholders may hold divergent notions and values,
engaging a diverse range of individuals within a community is necessary to establish a normative direc-
tion. Secondly, a vision serves as a guiding force in DfST as socio-technical transitions unfold over the
long term and are characterized by uncertainties regarding their success. In such circumstances, a shared
vision can provide direction and be a pivot for engaged stakeholders. The vision generation process itself
can also offer directionality among stakeholders and gain advocates during the process (Irwin, 2019).
The emphasis on participatory methodologies and long-term vision development is manifested through

various practices in DfST. For instance, Irwin sheds light on the collaborative engagement of multiple
stakeholders in developing visions and establishing present activities. This approach, known as backcast-
ing, involves strategic planning by starting with a desirable future vision and then working backward
to identify the necessary steps for its realization (Irwin, 2019; Bibri, 2018). Similarly, the Design for
Product-Service System (PSS) involves the formalization of PSS concept visions and the development
of strategic pathways through the involvement of academics, local companies, city officials, and users
(Ceschin, 2014). Gaziulusoy and Ryan highlight the participatory development of vision and scenarios
for systemic transformation (A. Gaziulusoy & Ryan, 2017). Additionally, Hyysalo et al. propose one
way of “participatory futuring” with lead users to facilitate strategic planning (Hyysalo et al., 2014).

Although the level of the designer’s agency in driving the transitions is acknowledged differently from



each, scholars generally accept the creative and decisive power of designers in producing alternative
products and services (I. Gaziulusoy & Erdogan Oztekin, 2019).

Due to its emerging nature, DfST requires an expansion of its case study archive to share practical
knowledge and further its goal of sustainability transitions (I. Gaziulusoy & Erdogan Oztekin, 2019,
p. 11). Given its process-oriented approach, which prioritizes the process rather than the final output
(A. Gaziulusoy & Ryan, 2017), an examination of participatory design processes aimed at sustainability
transitions becomes imperative. Furthermore, sustainability transitions research explicitly acknowledges
the reliance on case-based research methods. Given the intricate narratives and non-linear development
trajectories of each unique context, sustainability transitions research advocates for the documentation

of diverse single case studies (Kohler et al., 2019).



II Method

This research focuses on providing a report on the perspectives on what facilitated the design develop-
ment process of the policy design experiment for sustainability transitions of MMCA. Its objective is
to investigate the various dimensions that contributed to the process. The author initially gathered and
synthesized all relevant raw data to achieve this, creating a visual representation of the project chronicle.
Subsequently, interviews were conducted with the project team members to collect their different per-
spectives on the project’s process. Following the interviews, the data were subjected to thematic analysis
to identify meaningful patterns and dimensions. Before delving into the narrative of the research method,
the story of the entire process is provided in the following to enhance the reader’s understanding of the

overall project.

2.1 Project description

The project is divided mainly into two phases: the phase for planning and preparation, and the second is
a series of participatory workshops. The team underwent a 5-month long period for planning from early

March to early August. Then the series of workshops proceeded from August 10th to November 23rd.

2.1.1. Planning and preparation

MMCA, one of the most prestigious public contemporary art museums in South Korea, selected carbon
neutrality as the theme for its interdisciplinary art project in 2022. Although this was not the first instance
of an art museum dealing with environmental concerns worldwide, MMCA’s approach stands out as
they aimed to achieve carbon neutrality by involving diverse stakeholders, including visitors, museum
staff, and external human resources, and engaging them in critical discussions on the social, technical,
and cultural aspects of an art museum’s response to the Anthropocene. To this end, they endeavored
to accurately measure the museum’s carbon emission rate and convened a diverse range of experts to
gain multiple perspectives on the agenda. New Design Studio (hereinafter the Studio), a service and
policy design laboratory in a research-oriented university in South Korea, was among the professionals
invited to contribute to this initiative, with the author being part of the Studio. The Studio’s role was to
work at the intersection with citizens to seek policy and behavioral changes necessary for the museum’s
transition to carbon neutrality.

As other design projects are, we initially underwent the fuzzy front end. What made this project much
more difficult was its ambitious goal to be both practical, in terms of the impacts on the involved people,
and artistic, as it was part of an art program. For this, regular meetings with curators, a coordinator, and a
researcher of MMCA were helpful. We had approximately 11 meetings from March to November. In the
first meeting on March 17th, we could be aware of the curator’s general direction of the project. We also
presented our rough plans based on the primary research, including a direction of using the experiential
future concept to empathize with the future of the climate crisis. However, as they were a mere rough

big picture, we could not find one intriguing concept. Worse, it was difficult to comprehend how to



define and scope many professional notions. Although we tried to tackle it by performing famous design
methods such as Journey Map, Persona, and How Might We questions, there was little development.

We carried out an internal ideation session for a couple of hours to sketch and share ideas among
team members. First, we drew ideas by hand and then organized them to be communicable with each
other in a digital form. We had eight visualized ideas, which were then synthesized and developed for a
week and narrowed down to concrete versions of two concepts for the concept proposal to the curator.
The first concept was a relay workshop starting with children to establish a virtual carbon neutrality
task force, Energy Department. The other was a system game idea to generate policy ideas from visitors
for the museum’s carbon neutrality based on extreme scenarios. Although in the concept proposal on
April 7th, the curator welcomed both concepts, the Energy Department concept should be dropped as it
was revealed from the conversation with the curator that there had already been an Energy Department
in charge of the energy operation of the Museum. We should use a different title to avoid possible
confusion. Moreover, we also left out the system game idea because the assigned workshop duration
was too short to perform the high-dimensional game for ordinary people. We could develop ideas more
sharply after identifying what to keep and drop out.

We began developing the project concept centering around the idea of engaging children as a starting
point for the series of workshops. As children are the victims who will suffer the longest from the climate
crisis in the future but do not have any agency to change the status quo that colonizes the future planet,
it sounded reasonable to listen to their voices first. In this way, we could empower them in the decision-
making process, at least within the project, which shapes the project as an art form. That is, we placed
them as the first runners and made their voices heard in the subsequent workshops for adults and museum
staff.

After we agreed upon the fundamental concept, we encountered numerous practical challenges in
developing the project. We had approximately 30 rounds of internal meetings and ideation workshops to
address them. We also studied the climate scenario reports published by the Intergovernmental Panel on
Climate Change (Portner et al., 2022, hereinafter IPCC). We began concretizing the workshop order and
style and creating visual materials based on emerging ideas and accumulated knowledge. The team’s
design solution for achieving carbon neutrality at MMCA was a policy design experiment that engaged
multiple stakeholders in envisioning carbon-neutral futures and generating policy ideas that could be
adopted by the museum. The participants, including citizens of all ages, MMCA staff, and decision-
makers, took part in a series of relay workshops facilitated by the Studio’s designers. Figure 2 provides
an overview of the process of the series of workshops.

After concretizing the project’s overall structure, we engaged with many of the museum’s stake-
holders. For example, we observed how the citizen stakeholders interact with and give feedback to the
museum in the Customer Advisory Group and Children Advisory Group in mid-June. We also ran a
discussion session with seven staff from the museum and its foundation to gain their feedback and ideas
on our project June 23rd. Moreover, a week before the children’s workshop, we conducted a pilot test
with two schoolchildren to validate our approach and find missing points. The planning and preparation

stage ended with the pilot test. The following section outlines how the participatory workshops were



Figure 2: Overview of the workshop process

I* Phase 2" Phase 3 Phase
Target group  Elementary school children Teenagers and adults Museum decision-makers
Number of 54 110 6
participants
Co-design - Imagining 2081 - Imagining 2061 Discussion about the policy
activity - Exploring the museum - Speculating 4 extreme ideas driven from citizen’s
- Writing a letter museum scenario and voice
discussion
- Writing a letter
Tools and Storybook - Fictitious newspaper 3 temporal frameworks filled
Materials - 4 extreme museum with 104 policy ideas
scenarios
Number of 4 sessions 8 sessions A meeting
sessions
Timespans August 10 to 11 September 3 to November 16 ~ November 23

conducted and how they were interconnected in a unique manner.

2.1.2. A series of participatory workshops

The series of citizen workshops started with elementary school children (See Figure 2). Over the course
of two days in August 2022, a total of 54 children participated in four sessions. They were invited
to imagine themselves as future citizens in the year 2081 and explored the future self, society, and
the museum in the climate crisis for around 2 hours. Through the use of audio-visual aids, such as a
storybook based on climate scenarios reported by the IPCC (Portner et al., 2022), the designers helped
the children empathize with the future and stimulate their imagination. Immersed in the story, they were
guided to problematize the current state of MMCA through a touring activity in the museum building.
The session concluded with an activity where the children were encouraged to write letters to the adults
and the museum of 2022 urging them to change their mindsets and behaviors to prevent a dangerous
future and create a more sustainable world. Figure 3 provides the scenes of some activities that took
place during the children’s workshop.

The next phase of the citizen workshop involved teenagers and adults, with a total of 110 participants.
This consisted of 12 teenagers, 34 individuals in their twenties, 42 people in-between 30 and 45, and
22 participants above the age of 46. The workshops were divided into eight sessions, held at two-week
intervals from September to November 2022. The overall format of these workshops was similar to
that of the children’s workshop: immersing themselves in envisioning their future selves, society, and
the museum in the climate crisis and then demanding changes. However, there were two significant

differences in the details compared to the children’s workshop.



Figure 3: Scenes of the series of workshops

The first difference was the use of a design fiction artifact, which changed from a storybook to a
newspaper article. The newspaper articles in high fidelity as a real one served the purpose as the story-
book, allowing teenage and adult participants to better empathize with and critically examine the future
scenarios in the climate crisis. The second difference was the inclusion of group discussions based on
four extreme future scenarios of a carbon-neutral MMCA. These scenarios were presented as repre-
sentative illustrations with concept titles and follow-up questions aimed to spark critical speculations.
The designers created these scenarios based on the results of the children’s workshop, incorporating
their hopes, concerns, and new suggestions (see the illustrations and concept titles of the extreme future
scenarios in Figure 4). Participants were assigned to different scenario groups and engaged in heated
discussions to identify possible issues posed by the extreme scenarios and explore alternative solutions,

without being noticed that the scenarios derived from children. Like the children’s workshop, partici-



Involuntarily Closed Museum Museum that opens
When the Carbon Emission Hits only those exhibitions that
a Set Limit are selected by citizenry

Figure 4: The illustrations and concept titles of the four extreme future scenarios of the carbon-neutral

MMCA, provided to the participants for group discussions

pants concluded each session by writing demanding letters to the museum. Through these workshops,
the designers were able to gather hopes, concerns, values, preferences, and new suggestions related to
the carbon neutrality of MMCA from citizens of all ages.

The final phase of the participatory project involved a discussion on policy changes toward a carbon-
neutral museum with six decision-makers of MMCA, including the director and curators. In a two-
hour meeting, the design team presented the project and provided a policy framework on which the
over 600 voices from the citizen workshops were synthesized into 104 policy ideas (see Figure 5).
The policy framework, originally developed by the Policy Lab in the UK, is entitled "Government as a
System," which is a matrix encompassing the 56 roles and actions of a government ranging from forcing
regulations to soft interventions (Siodmok, 2020).

The extensive workshop results could be synthesized and organized within this framework to be
presented to the museum. In order to be more effective, the policy ideas within the framework were
categorized into three temporal orders: (1) what the museum has already been doing well in relation
to carbon neutrality, (2) what the museum should and could implement immediately, and (3) what the
museum should consider in the long-term view. These matrices were suggested during the meeting and
triggered discussions among participants regarding feasibility and viability. This final meeting concluded

by handing over a booklet of letters from citizens, demanding change and urging the museum to strive
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Figure 6: Scenes of the final meeting with MMCA'’s decision-makers

for a more sustainable future.

This policy design experiment was developed through collaboration with diverse stakeholders and
employed multidisciplinary approaches. Throughout the entire process, including a five-month planning
and preparing stage as well as the series of workshops, various opportunities and challenges arose due to
the project’s novel approach, not following existing workshop models or frameworks. Therefore, there
is a need to find an effective way to communicate the narrative of the non-linear and complex design

process.

2.2 Data sources and collection

The analysis of the project’s design process began with gathering all relevant written and saved records.
Figure 7 presents the list of the raw data corpus used by the author. For example, the designers meticu-
lously documented meeting notes, which encompassed internal team communications and official meet-
ings with external individuals such as MMCA curators and researchers. Online note-sharing platforms
were employed to ensure the comprehensive recording of all activities, enabling each tracing of the
project’s trajectory. Additionally, official letters, proposals, photographs, videos, and tangible materi-
als were securely stored in a cloud drive service. Furthermore, the author maintained a private journal

throughout the entire process of reflection and planning, which served as a valuable data source for the
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retrospective analysis.

Figure 7: The corpus of raw data

Category Item

Content

Format

Written record Meeting note

107 notes of team’s internal communications and
official communication with external individuals such
as MMCA curators and researchers

Online note-taking
platform

Sketch and activity 32 online boards of team’s internal activities, such as Online note-taking
sketches, ideation, brainstorming, and analysis platform
Private journal 98 notes of the author’s private reflections written Online note-taking
throughout the entire process (written in Korean) platform
Official record Proposal Official proposals submitted to the museum Digital files in a
cloud drive service
Email communication  Email communication exchanged between the Studio Email service
and MMCA
Visual aid Photo and video Visual records of the process and workshops by the Digital files in a

Studio and MMCA

cloud drive service

Tangible material

Visual artifacts and activity sheets created by the team

Digital files in a

cloud drive service

*All data are from the period between March 8 and November 29, which was the very first conversation about the project and
the last meeting.
*All data are written in interchangeably English and Korean.

2.2.1. Visualization of the project chronicle

The first step the author took to investigate the evolution of the project was to create a visual rep-
resentation of the project chronicle. This involved synthesizing scattered records, including ideas and
conversations from various platforms in different formats, into a cohesive visual timeline. An online
collaboration platform facilitated this process. By categorizing events according to their nature, such
as external stakeholder collaboration, participation, and internal communication, the author was able to
identify timely challenges, our approaches, and notable findings or advancements. Examining the syn-
thesized history of the project enabled the author to recall significant moments that might have otherwise
been overlooked, gaining a comprehensive understanding of the sequence of events.

While the initial version of the visualized project chronicles served the author’s retrospective pur-
poses, there was a need to simplify the complex and extensive timeline for effective communication
during follow-up interviews with the project team members. Without simplification, understanding the
contents within the limited interview duration would be challenging. Additionally, there was a risk of the
author’s preconceptions and personal preferences influencing the descriptions and highlighted points. To
address these concerns, a simplified and objective version of the timeline was developed. This upgraded
timeline focused on presenting key events involving museum personnel or occurring within the museum
in the upper part, the design team’s communications and activities in the lower part, and individual de-
signers’ involvement at the bottom. Selected key moments were supplemented with brief descriptions

or relevant photos to trigger the interviewees’ memories. Notably, the key challenges, approaches, and
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findings or advancements from the initial version were mostly omitted in this second version to mini-
mize the potential influence of the author’s biases. Figure 8 provides the two versions of the visualized
project timeline.

In summary, the visualization of the project chronicle served two purposes. Firstly, creating the
visual representation facilitated the author’s self-retrospection and reflection, enabling her to discern
what actually occurred throughout the entire design process. Secondly, the upgraded version of the
timeline was utilized during interviews. The simplified and objective visualized timeline allowed the
interviewees to reflect on their experiences and highlight specific moments that influenced the design

development.

2.2.2. Interviews on the process with the project team members

A series of follow-up interviews were conducted from May 15th to 18th 2023, six months after the
project’s completion. The interviewees consisted of the team’s director and three designers, all of whom
played significant roles in the process (See Figure 9). Each one-on-one interview lasted approximately
50 minutes and aimed to gather the interviewees’ thoughts on the significant aspects, inflection points,
and key insights or lessons learned during the design process. As an interviewer, the author made efforts

to facilitate their recollections of the project chronicle, while avoiding leading them towards specific
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interpretations, allowing each participant to recall their past experiences independently. The interviews

were audio-recorded.

Figure 9: List of interviewees

Code  Position Age group Periods of being involved in the project
A Student designer (intern) 20-29 March, April, and July to early August
B Director 40-49 March to November
C Student designer (intern) 20-29 March to mid-October
D Student designer (Master’s) 20-29 August to November

*The process lasted from March 8 to November 24

The interviews began with a sensitization phase, where the interviewees were presented with a va-
riety of photographs related to the project to evoke their general impressions. Subsequently, the author
introduced the visualized project chronicle and encouraged the interviewees to think aloud about sig-
nificant points corresponding to specific moments on the timeline. The focus of the discussion was on
the project’s evolution. Upon completing the retrospective review, the interviewees were asked to mark
inflection points in the design process using red stickers, regardless of the number. As a concluding
question, they were invited to share their thoughts on the unique characteristics of the process for this

particular case, a policy design experiment for sustainability transitions of a public art museum.

2.3 Data analysis

After conducting the interviews, the voice recordings were transcribed into digital texts using the Al
voice records management program. Then the author rectified errors that the program had not accurately
understood. Once the texts were corrected, the author assigned codes to references of key Dimensions
(code D), inflection Points (code P), and other/Etcetera relevant aspects (code E) in the design process.
The code system was designed to indicate the interviewee (alphabetized for anonymity), the category,
and the number. For example, the code “A-D001” indicates that the quote is from Interviewee A, falls
under the Dimension category, and is the first code within Dimension by Interviewee A. The encoded
quotes were compiled and organized in Excel. The author then summarized lengthy mentions for sim-
plicity. The list of the encoded quotes can be found in the Appendix. Subsequently, the quotes were
transferred to an online collaboration platform for thematic analysis.

The author approached the analysis of the encoded quotes in two ways. Firstly, quotes related to the
inflection points in the design process were integrated into the visual timeline created by the author as
a resource for self-retrospection and interviews. This allowed the author to understand the contexts of
each point and identify thematic patterns among the different inflection points highlighted by the inter-
viewees. Secondly, the encoded quotes were iteratively grouped to extract key perspectives on enabling

the development process. The following section presents the results of the analysis.
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III Findings

The analysis of the data derived from the visualization of the project chronicle and interviews with
the project team member underwent three phases. Firstly, it was found that the members’ perceptions
differed on the inflection points during the design process. Starting with this finding, the author could di-
vide the design process into two parallel processes of reducing uncertainties and developing the project’s
structure and details. Then, the analysis was concluded with the key activities that enabled the processes.

The followings explain this analysis result.

3.1 Multitude of perceptions on the inflection points during the design process

Through the analysis, it has been observed that there were variations among the interviewees regarding
the perceived inflection points where significant development occurred in the design process (see Figure
10). On average, each interviewee identified four inflection points, resulting in a total of thirteen. While
there were instances where the participants selected the same points, their reasons often differed. For
instance, Interviewees A and B both emphasized the first official meeting with the curator of the Museum
and the Studio, but for different reasons. Interviewee A considered this meeting important to establish
the overall direction in the initial stage, stating, "During the discussion on the direction of the first
official meeting, I felt it was crucial to align our understanding of stakeholders’ needs and determine
how we can meet them. It played a significant role in our progress" (A-P005). In contrast, Interviewee
B highlighted this moment because it marked the emergence of one of the project’s core concepts, the
future. Interviewee B mentioned, "Now that I think about it, I'm missing something really important,
which is that we’re going to take these students back to 2061, year 81, when we thought we were going
to use the future" (B-P009). Further discussion led us to identify this moment as the first official meeting,
during which one of the three initial directions involved showcasing the future world in the context of
the climate crisis.

Rather than a specific date, particular periods in the design process were recognized as a significant
turning point. One such example, identified by Interviewee C, was the period spent analyzing the [IPCC
report. Interviewee C recalled how studying the report allowed them to empathize with the consequences
of the climate crisis and our project’s responsibility, which added depth to the project details. Interviewee
C shared, "Until then, I had been someone participating in a cool and enjoyable design project. But
through this research, I realized the gravity of the situation and how people are taking action. [...] It
was a moment when I truly felt the seriousness of climate change, and it left a deep impression on me"
(C-P006). Interviewee C further emphasized, "When deciding to the future setting, we discussed which
year to send the participants to and why. We explored various possibilities through discussions. In the
IPCC report, there were four or five climate crisis scenarios, and we planned to base our workshops
on one of them. During these discussions, there were moments when we had to determine the kind of
future we wanted to discuss or present to the public" (C-PO07). Another identified period was when the
team created the tangible materials, which marked the beginning of radical development compared to

the incremental phase before. Interviewee A explained, "It seems that more progress was made during
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Figure 10: Multi-perceptions on the inflection points during the design process

Inflection point Date Interviewee  The reasons they saw the moment as an inflection point Code
A We could 1df:nt1fy the general direction agq 1.'nake terms 5002, A-P00S
First official meeting between the ) between their expectations and our capabilities.
. Mar 17
designers and curator B The futures, one of the core ideas, emerged, which LTI
determined the subsequent direction and decisions.
Intensive ideation session of the Apr 1 C The scattered 1nd1v_1dua1 ideas could be synthesized C-PO01; C-P002
team into team’s shared ideas.
Proposal of two different concepts The relay workshop starting from children solidified as ~ A-D001; A-D002;
Apr 7 A
to the curator a core concept. A-D003
Concretizing the structure as an Aor B We determined and started to create an art form that B-D005; B-D006;
art form P encapsulates our political intention in the structure. B-P001; B-D009
The efforts to understand the IPCC report motivated us  ¢c-p004; C-P005;
Examination of the IPCC report May C to be empathic about the future and strengthen the C-P006; C-P007;
details of the artifacts. C-P008; C-P009
Materials creation Jun to A By starting the mfterials creation, team discussions for ::gggg; i:gggg;
Aug 7 development could be more constructive. A-P003; A-P004
. . . This reduced many uncertainties on conducting a C-D013; C-P010;
Pilot test with school childr Aug 3 C . ’ ’ ’
riot test with schoof chiridren ue workshop with children and enhanced our confidence. ~ C-P011; C-P012
.\ . From We could validate the effectiveness of our approach
Citizen workshop (children) Aug 10 D ; D-P001; D-P002
to 11 and develop the next sessions.
B We could create four extreme future scenarios that B-P002; B-P003;
enhanced the project quality B-P004; B-P005
. . Aug 16 We successfully transformed the result of the children’s  C-D014; C-D015;
Anal f the children' C . . ’ ’
nalysis of e cuidren's to late workshop into an effective form. C-P016; C-PO17
workshop Au
g After the children’s workshop, there was a significant
D change in the project direction, and we could build D-P004; D-P00S
more concrete and realistic plan for the next sessions.
i e b (e Sep 3 D We could validate the effe.ctlvcness of our approach BP0
and develop the next sessions.
Citizen workshop (aged over46)  Oct 15 D We could validate the effe.ctlveness of our approach R
and develop the next sessions.
We analyzed the data from the citizen workshop and
B suggest it to the museum, with the help of the policy B-P006; B-P007
Oct 18 framework borrowed from the Policy Lab.
Analysis of the citizen workshops  to Nov Analyzing the citizen workshops, we could build more
22 concrete and realistic plan for more constructive
D . . . s D-P006; D-P007
conversation in the final meeting with the museum’s
decision-makers.
Final meeting with decision- Nov 23 D We could validate the effectiveness of our approach D-P001

makers

and develop future steps.

the approximately two-week period when we were creating materials for workshop preparation than

in the previous month and a half of conversations" (A-D006). Additionally, Interviewees B, C, and D

emphasized the periods of analyzing the data from the children and citizen workshops as turning points

when the dispersed data came to be synthesized and had shapes to be communicated (B-P002; B-P006;

C-D014; D-P004; D-P006).

There were different inflection points that one interviewee highlighted for the same reason. Intervie-

wee D identified the workshops for children, teenagers, and adults over 46 years old, as these workshops

provided an opportunity for the team to evaluate the effectiveness of their approach in a real-world con-

text so that they could build more constructively the next sessions. Interviewee D explained, "I marked
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these three workshops to indicate the moments where we could assess the outcomes of our planning in-
tentions and design decisions (D-P001)... So, it was a chance for us to continuously evaluate whether the
design, artifacts, and workshop structure we created, based on carbon neutrality and the climate crisis,
were truly effective. If they were ineffective, it was a time for us to identify what went wrong and where
things did not align (D-P002)."

In some cases, interviewees highlighted a common inflection point for similar reasons. The analysis
of the citizen workshop results stood out to Interviewees B and C because they could utilize the policy
framework, known as "Government as a System," created by the UK’s Policy Lab to analyze the exten-
sive data and propose it to the Museum. Interviewee B explained, "So, at that time, the question was,
how should we actually organize these? When things were chaotic, I suggested using this framework and
seeing how it went (B-P006)... Even though we implemented it, it was still too complex. Therefore, I
proposed dividing it into more rational categories, such as things that the museum is already doing well,
things that need to be done immediately, and things that should be considered in the distant future. By
presenting and discussing these categories, I believed it would capture the decision-makers’ attention,
especially since we included urgent matters (B-P007)."

In summary, it was found that the team member’s perceptions differed from each other in the de-
sign development process. For instance, the ones that someone highlighted most were sometimes not
regarded as important as that much; the same inflection points were perceived as critical for different
reasons. Although their perceptions were multitude, the author found that the process can be generally

categorized into two parallel processes. The following section explains how they progressed in parallel.

3.2 Two parallel processes: reducing uncertainties and developing the structure and de-

tails

By correlating the results of the interviews with the extensive visualized project timeline, the author
found out that the entire process was intertwined with two parallel processes, reducing uncertainties
and developing the project’s structure and details (see Figure 11). The project team members kept mit-
igating uncertainties, confusion, and unpredictability surrounding, for example, the project direction,
professional terms, and collective understanding. At the same time, they have developed the structure
and details that shaped the project since the first emergence of the core concepts. These two parallel
processes were not mutually exclusive but somewhat interdependent.

The process of reducing uncertainties included various inflection points, such as the first official
meeting between the designers and curator, the intensive ideation session of the team, the pilot test with
school children, the citizen workshops (involving children, teenagers, and adults over 46 years old),
and the final meeting with the museum’s decision-makers. Figure 11 provides insights into how these
inflection points helped overcome uncertainties, confusion, and unpredictability.

For instance, the first official meeting between the designers and curator was regarded as an in-
flection point by Interviewee A, as it reduced uncertainties establishing the project’s overall direction

through discussions aligning the museum’s needs with the Studio’s capabilities. For this reason, the fo-
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Figure 11: Two parallel processes: reducing uncertainties and developing the structure and details

Inflection point Process Challenge Activity Result Code
. Identification of the general
Uncertainty on their needs ETEE GO R direction and the common
Reducing . L between the designers and . A-P002; A-P00S
First official meeting and project direction e ground betwee.:g t‘helr needs
between the designers and our capabilities
and curator Emergence of the futures, as
. Lack of i f th . . >
Developing ack ot core ideas of the Ideation of using the futures  one of the core concepts of B-P010
project th .
€ project
Confusion on what to focus . .
. Identificat f what t
Reducing and how to handle the I i . fg:isl ication of what to
s various research result nternal session among team
::;:;;:‘:}E:a:;z; members to brainstorm and - C-P001; C-P002
) ) ) share each other’s ideas _SY‘ft}fESIS "_’f scat‘tered
Developing Dispersed ideas individual ideas into the
team’s shared ideas
Proposal of two . . . Solidification of the idea to A-D001: A-D002:
. 5 N 1 1 fi 11 f th t . . ’ ’
different concepts to Developing .eeds. 0 determine specific Qrea ‘on ot the tRolconcep start with children for the A-D003; A-P001;
directions directions L A-P006
the curator citizen workshop
Concretizing the . Lack of the artistic value in sl Creation of an art f"f‘?‘ that B-D005; B-D006;
Developing . create the workshop as an art  encapsulates our political ;
structure as an art form our project concept : P B-D009; B-P001
form intention in the structure
Motivation to empathize
Reducing J d fih with the future and have
s Low understanding of the ibility fc i C-P004; C-P00S;
E t f th : 2 L responsibility for our project 3 H
xamunation ot the meanings of the climate Examination of IPCC report - - C-P006; C-P007;
IPCC report crisis and our project Strengthening the details of ~ C-P008; C-P009
Developing the design fiction artifacts
with scientific facts.
. Uncertaint; desi . .
Reducing neertainty on our design Sharing each other’s ideas
direction . . A-D005; A-D006;
Material . Creating materials and - A AL
aterlals creation artifacts for the workshop More constructive and A-P003: APOOS
Developing Slow progress radical development of the ’
project
. . L . . Confirming the structure and
Pilot test with school Reducin Unpredictability on the real ~ Testing the workshop with d;:ill::;l?:lge nlfailg?; o::an C-D013; C-P010;
children & workshop school children & C-P011; C-P012
confidence
. L Validation of th
. Uncertainty on the validity a/ication ot the
. Reducing of our approaches effectiveness of our
Cm?:ﬁi;’;:i)sh‘)p Implementing approach D-P001; D-P002
. Lack of clarity in planning Constructive development of
Developing . .
for the subsequent sessions the subsequent sessions
Synthesis and transformation g pgo2. B-pgo3:
Analysis of the . Confusion on how to handle  Categorizing the data with of (%ata’to enhfmce the B'POO“{B'POOS;'
children's workshop P the vast amount of data specific criteria project’s quality and SRS CE
concretize the plan for the OB GO
next sessions DeROGLIDE005
. L lidation of th
iti Reducin, Uncertainty on the validity Zf?f;i?\::;e:s ofeour
Citizen workshop g of our approaches ) N
(teenagers and age over Implementing approaci D-P001
46) . Lack of clarity in planning Constructive development of
Developing . R
for the subsequent sessions the subsequent sessions
Synthesis and transformation R NI
. .. Confusion on what to focus . of data into an effective form )
Analysis of the citizen Developin: and how to handle the Analyzing the data on the — -
workshops veloping i v(;' 1 policy framework Crystallization of the project
multituge result aim and realistic plan for the ~ D-P006; D-P007
next
. . . . L Validation of th
Final meeting with . Uncertainty on the validity . a/ication ot the
.. Reducing Implementing effectiveness of our D-P001
decision-makers of our approaches approach

*“Reducing” means reducing uncertainties

*“Developing” means developing structure and details

cused conversation between them was "significantly important,” according to Interviewee A (A-P00S).
The intensive ideation session among team members also played a crucial role in reducing uncertainties.

Interviewee C recalled a period of confusion when they were unsure how to handle various references.
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Interviewee C described the process as transitioning into "a different phase" (C-P0O01) through the inten-
sive ideation session because they could identify what to focus on (C-P002).

Additionally, the pilot test with school children helped mitigate uncertainties and boost the team’s
confidence. Interviewee C remembered the team’s initial concerns about implementing the workshop
for children, given their lack of prior experience. However, the pilot test provided valuable insights,
validating approaches and easing their worries. It allowed Interviewee C to envision the actual workshop
vividly. Interviewee D has the same perspective as Interviewee C when highlighting citizen workshops.
Interviewee D viewed the citizen workshops as reducing uncertainties by validating the effectiveness of
their approach (D-P001; D-P002).

The other parallel process involves developing the structure and details of the project, which in-
cludes, for instance, concretizing the structure as an art form and the analysis of children’s workshops.
Firstly, as the project began to emphasize creating an art form, it gained a more nuanced structure. Inter-
viewee B highlighted a turning point where they recognized the lack of criticality in the initial ideas of
the project’s structure (B-D006). This realization eventually led to one of the core characteristics of the
project, demonstrating a structure that "in itself threw artistic and political value" (B-D009).

Analyzing the data from the children’s workshop, as the second instance, was vital in developing
the project’s structure and details. The Studio needed to synthesize data such as children’s imaginations,
hopes, worries, and demands to the museum, and transform them into an effective form acceptable to
subsequent participants. The team dedicated efforts to analyzing this data after the children’s workshop
concluded. Interviewee B emphasized the significance of this process, which resulted in creating four
extreme future scenarios that played a crucial role in connecting each session of the citizen workshop.
Interviewee B recalled an intense discussion among team members in the late evening to align the levels
of each scenario (B-P00S). Interviewee C also emphasized how this process allowed them to transform
the data into a new form. According to Interviewee C, the use of two axes as criteria played an important
role in effectively organizing the data, stating, "...when we applied these axes, my thoughts instantly
clarified and became more distinct" (C-D015).

Meanwhile, as shown in Figure 11, both two processes of reducing uncertainties and developing the
structure and details simultaneously occurred at various inflection points. For example, examining the
IPCC report not only helped the team overcome their limited understanding of the climate crisis and the
project’s responsibility but also added depth to the project details. Interviewee C explained that reading
the IPCC report helped them realize the seriousness of the climate crisis when they initially lacked a clear
understanding of the project’s meaning (C-P004). Interviewee C believed that the serious contemplation
of the report enhanced the quality of design fiction artifacts, such as the storybook and newspaper article,
created based on scientific facts (C-P009). Additionally, the phase of creating materials played a role in
alleviating uncertainties in team communication and refining the project’s details. Interviewee A noted
that during the process of refining the materials, they became a tool for conversation among designers
(A-D008S).

Given the analysis above, it is evident that the project followed a non-linear and complex process

intertwined with two parallel processes of reducing uncertainties and developing the structure and de-
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tails. This finding enabled the author to identify the types of activities facilitating these processes and
categorize them thematically. The upcoming section will explore this analysis, aiming to offer insights

into the interplay of critical activities that contribute to facilitating the design process.

3.3 Kaey activities of the design process that enabled reducing uncertainties and devel-

oping structure and details

The activities that facilitated the processes of reducing uncertainties and developing the project’s struc-
ture and details were classified into seven key themes (see Figure 12). Firstly, it was necessary to identify
the client’s needs and factual information to mitigate uncertainties. Interviewee A emphasized the signif-
icance of this aspect by highlighting the first official meeting as a pivotal moment. They recognized the
importance of aligning the team’s understanding of the museum’s requirements and formulating strate-
gies to meet them. Additionally, Interviewee B supported this perspective by illustrating how a revelation
during the curator’s discussion with the Studio influenced the project’s trajectory. Specifically, the initial
concept of the virtual "Energy Department of MMCA" was abandoned after discovering that a similar
title had already been assigned to an existing department in the museum during the meeting (B-D003).
However, Interviewee B noted that this incident prompted them to approach concept generation with a

more critical perspective (B-D004).

Figure 12: Key activities of the design process that enabled reducing uncertainties and developing struc-

ture and details

Key activity Process Related inflection point Code (supportive code)
Identification of the client’s needs . . . . . - A-P002; A-P00S
and facts Reducing - First official meeting between the designers and curator . (B-D003; B-D004)

- B-P009; B-P010; B-P011;
Developing - First official meeting between the designers and curator B-P012; B-P013

. (B-D009; C-E008)

- B-P005; C-P017

i i . I - B-P006; B-P007; B-P00S;
Integration of data and tools for Developing Analysis of the children's workshop D-P006: D-P007

ideas synthesis - Analysis of the citizen workshops . (C-D015; D-D012; D-
D013; D-D014)

- C-P004; C-P005; C-P006;
C-P007; C-P008; C-P009

Framing with key ideas that rely on
designers’ intuitions

Holistic understanding of scientific

facts Both - Examination of the IPCC report . (C-D007; B-DO13; B-
DO014; B-015)
- C-P007; C-P008
Deep and lengthy conversations to o - (C-D001; C-D002; C-
: . Both - Examination of the IPCC report ’ >
enhance collective understanding P D003; D-D001; D-D002;
D-D008; D-D009)
- ] ] ] - C-P001; C-P002; C-P003
Visualization of ideas for team Both - Intensive ideation session . A-P003; A-P004
communication . Materials creation - (A-D005; A-D006; A-
D007; A-D008; A-D010)
Iterative tests to validate the Both - Pilot workshop g_igé? CD-II)’?)i)lz; C-po12
approach - Citizen workshops (children, teenagers, and aged over 46) . (C-DOI;- D-D003)

*“Reducing” means reducing uncertainties
*“Developing” means developing structure and details
*“Both” means the process underwent both reducing uncertainties and developing structure and details

Secondly, critical ideas rooted in the designers’ intuitions played a significant role in framing the
project’s direction and aiding its structural development. Framing determines the quality of design
projects as it is the key of the design abduction (Dorst, 2015, p. 53). The concept of the future, one

of the project’s core characteristics, emerged during the early stages, particularly around the first offi-
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cial meeting, and framed the subsequent design decisions. Interviewee B emphasized the importance
of incorporating the future as an agenda for carbon neutrality, as it prompted the following exploration
of speculative design (Dunne & Raby, 2013) and design fiction (Bleecker, 2009), which contributed
to the project’s structure (B-P0O09; B-D010). When discussing the origin of the idea and its relevance,
Interviewee B and the interviewer assumed that the future resonated with the carbon neutrality agenda
because it might not feel immediately realistic and pressing (B-P0O13). Interviewee C shared a similar
assumption, saying "the net-zero agenda itself may be futuristic" (C-E008). While these assumptions
were made in retrospect, the designers at the time naturally drew inspiration from future-oriented ideas
and among various resources from grounding research, which guided and framed the subsequent design
efforts and decisions in establishing the project’s structure.

The third key activity is a holistic understanding of scientific facts that could reduce uncertainties
and refine the project details. Interviewee C emphasized this aspect, highlighting how it helped the
team to grasp the gravity of the climate crisis and the project’s responsibility (C-P006). As a result, it
sparked intense discussions among team members regarding the artifacts they were creating based on
the scientific facts from the report (C-P007), ultimately contributing to enhancing the quality of design
fiction pieces such as the storybook and newspaper article (C-P009), which played a crucial role in the
successful completion of the project (B-D013; B-D014; B-015).

The fourth critical activity revolves around the significance of deep and lengthy conversations among
team members in fostering collective understanding and advancing the design process. Through contin-
uous discussions, designers could uncover even minor discrepancies or contradictions in their under-
standing and align their perspectives. Interviewee C highlighted the wide range of discussions they had
to convey the team’s message and achieve the project’s goals while comprehending the scientific facts
from the IPCC report (C-P007). According to Interviewee C, these efforts ultimately propelled them
to achieve a high level of detail (C-P009). Furthermore, they recalled instances of in-depth conversa-
tions about the project’s identity and direction, which helped overcome ambiguity in the initial stages
(C-D001; C-D002; C-D003). Interviewee D supported this, stating that these profound and extensive
conversations facilitated the crystallization of shared goals, values, stances, and expected outcomes of
the project (D-D001; D-D002).

The visualization of ideas also played a pivotal role in design development, particularly regarding
team communication. Interviewee A underscored the importance of materials creation, facilitating con-
structive communication among team members. According to Interviewee A, these materials served as
the communication tool for contemplating their practical application (A-D008). Additionally, Intervie-
wee C emphasized the value of the intensive ideation session, where ideas were given shape and shared
among team members, mainly when uncertainty surrounded the utilization of various references (C-
P001). Through this process, scattered individual ideas were synthesized into "our ideas" and turned
into a new phase (C-P002; C-P003).

The sixth activity facilitating progress was integrating data and tools for synthesizing ideas. Syn-
thesis is considered one of the core attributes of design practices (Kolko, 2009, p. 1). We particularly

synthesized ideas during the analysis stages of the children’s and citizens’ workshops. To analyze the
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results from the children’s workshop, Interviewee C emphasized using criteria consisting of two axes
that helped organize the data. They highlighted how mapping the data along these axes allowed clarity
and organization (C-D015). Similarly, during the chaotic phase of analyzing the extensive data from the
citizens’ workshops, Interviewee B found the "Government as a System" policy framework made by
the UK’s Policy Lab to help synthesize and transform the scattered data (B-009). Interviewee D also
supported this, arguing that the framework enabled them to deal with vast data (D-D014). In both cases,
integrating tangible and concrete tools with the data allowed the team to manage and make sense of the
information effectively.

Lastly, iterative tests played a crucial role in validating the team’s approaches. Since the pilot test
with school children, the project has iteratively interacted with targets in the series of workshops, with
each session serving as an iterative opportunity to evaluate their designs. Interviewee D highlighted the
significance of these iterations, noting that they contributed to the success of later sessions (D-D003).
Consequently, many of the citizen’s workshops were identified as inflection points by Interviewee D
(D-PO01). Interviewee C also emphasized the importance of the pilot test as it alleviated their concerns,
confirmed design issues, and provided a clear vision of the actual workshop (C-P010). The iterative
tests provided them with certainty and confidence and allowed for the refinement of project details

realistically and accurately.
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IV Discussions

As a case study of the design development process for a policy design experiment for sustainability
transitions of a public art museum, this report contributes to the transitions research area. It does not aim
to develop a replicable framework or model but offers a comprehensive account of the design process
enabling a sustainability project. As the field emphasizes the need for "in-depth single case studies"”
(Kohler et al., 2019, p. 18), the detailed narrative of this design process can serve as an inspirational case
in the research archive of transitions research. Furthermore, since this case was situated within the unique
context of a public art museum in South Korea, it provides practical knowledge about operationalizing
sustainability transitions research in relevant future contexts. It serves as an example of how design
activities for sustainability transitions in a public art museum can be approached and how it differs from
other contexts.

This report can also serve as a source of inspiration for designers seeking innovation in a broader
context of sustainability. Given the extensive scope and objectives of the project, the design team invested
significant time and effort in framing and defining, partly due to our ambitious goal of creating multiple
impacts. However, it is essential to note that sustainability transitions research inherently about "big
picture" questions. Scholars in the field believe that the rapid growth of this area can be attributed to
the enthusiasm and creativity generated by these broad inquiries (Kohler et al., 2019, p. 3). Therefore,
the challenges we encountered during the process, stemming from the project’s expansive scope and
objectives, may also arise in other design activities focused on sustainability transitions. While this report
does not provide replicable "design solutions," it offers valuable perspectives to reduce uncertainties and
develop the project’s structure and details. These insights can inspire designers working within specific
contexts with unique challenges and problems.

In addition, this project’s non-linear and complex design process can reassure designers who are
exploring new design approaches. Many interviewees, even including the interviewer, acknowledged
that the process of this project was particularly ambiguous and challenging, compared to their previous
projects. This was partly due to our experimentation with a new approach. While our approaches may
align with existing design theories, as observed by some researchers, we did not adhere to a conventional
design framework; instead, we ventured into uncharted territory to identify the optimal intervention point
within the specific context. Transition design emphasizes the importance of "new ways of designing’ as
a fundamental element of its framework. It underscores the learning and evolving process of transition
design through novel approaches facilitated by a mindset focused on long-term change (Irwin, 2015).
We were aware of the potential challenges inherent in adopting new ways of designing within a non-
linear and complex process. Therefore, the narrative of our design process can provide reassurance to
designers who may feel uncertain and disoriented when attempting innovative approaches to achieve
sustainability within their own specific contexts.

Beyond the design community, this research has the potential to inspire museums and cultural in-
stitutions to collaborate with designers for sustainability. As highlighted in the introduction, museums

and cultural institutions worldwide have made significant efforts to address the challenges posed by the
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climate crisis. However, although these efforts often need radical innovation to transition the entire sys-
tem for sustainability, they instead tend to be incremental. Even when institutions are willing to undergo
radical transformations for sustainability, they often face complex and interconnected problems involv-
ing social, cultural, technical, and economic issues. DfST can be a valuable approach as it recognizes
the wicked problems inherent in complex systems related to sustainability and explores alternative so-
lutions to address them. In this context, the insights presented in this report can contribute to museums
and cultural institutions by enhancing their understanding of the design process and facilitating better
communication with designers.

However, it is important to acknowledge that this research lacks the perspectives of the museum
staff and citizen participants who are the main actors of transitions. The investigation focuses solely on
the designers’ perspectives since designers explicitly led the process. The absence of their voice limits
the depth of exploration regarding the potential implications and opportunities of the design process
within the broader context. A more in-depth case study should incorporate multiple perspectives from
different stakeholders involved in the process, providing a more contextualized narrative. Therefore,
future research on the design process for sustainability transitions in a public institution should involve

perspectives not only from designers but also from other stakeholders.

On a personal level, the motivation to analyze the design process of this project stemmed from one
factor: the intriguing nature of the journey itself. Beyond the surface-level impacts, benefits, and appeal
of the experiment to the museum and design community, all of us, the project team members, agreed that
the experience of the policy design experiment for MMCA was a significant opportunity for learning and
exploring. As we delved into the challenges and opportunities of collaborating with a public art museum,
we gained insights into new concepts such as sustainability transitions, design futures, citizen empow-
erment, and the museum’s sustainability efforts. These lessons have opened up new possibilities for us.
It is worth noting that the process, rather than the completed output, has left these legacies. As Dixon
indicated, inspired by Dewey’s notion of experience and pragmatism, design enquiries can transform not
just things and consequences but also meanings and relations encountered (Dixon, 2019, pp. 15-16). It
was a completely non-linear, complex, and fuzzy journey. While the perspectives on enabling a design
process discussed in this research may not be entirely novel and could be perceived as commonplace or
trivial occurrences in all design activities, it is essential to acknowledge what specifically facilitated the
process of learning and exploring for sustainability transitions. In doing so, we can appreciate design

inquiry as not only producing a great outcome but also a process for growth.
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Appendix

Appendix 1. Original excerpts and simplified and clarified version in English of the interviews cited in

the thesis
Code Original Excerpts Simplified & clarified version in English
A-D001 28| B S0l7H= H Of L 7t2t= ZQIEE0| A0 . 0|E S o/b 24 E H|QH0| 4 ¥ 7 20|ZE  Our big picture was captured at the time of the
R AR 0|} 0|0| 22|78 | CF LISICID 424812 4 ©7 & 'Y 20 1 CHOY O|¥| X|F ofgf WO concept proposals, and the rest of the year
o was just a time of validation.
“Oto|C|of F3|H FR 7| E Y E =Z70|2t1 4 F 28 A0 Lot U= A A=H| A= Ol A|
AHY EE2 O QA WZsie. XM= HASO|ACtD M2sia.
A-D002 a/b B0 M O{ ZIO| L E| A|ZSH 2MEO| YUY =0 AMEE| AMY K3|7F e 4= Q= 30| Even though | really liked the idea of working
oto|c|oj7t LgteEl 26 M|7t of ofo|Clof X7t FES| L6 £7stn #7t 9ajztyjz  With children in both concept proposals, | think
we spent a lot of time doubting and validatin,
HE 7% BOt 2B £3 8 47 UROIR. A3 L7 OH B B CifRlRIg AL mp 1o & ¢
IO 2 ABOIR. KM= 2 A & AUACtD Y.
A-DO03 20 23 2PHE0| AHA, 010|C|0f & FolCHs =720|2t7| ECH= 7|=29| 0] a/b 2MEO| MY After two concept pitches, the idea was not
WAL TS HE B 0I517| Bl A| CHE OFO|C|O{SE BIXE T O|HH = AEsIe A|Zto = narrowed down, but rather validated to make
R DA 20| HUHES. sure the concept was really good.
A-D005 AN 2 0] MH|A C|XtQlo|, 2tMo|2t sjof E|LtR? D2{L| 7 ALY X 3|7} C|XQIRMCtn M 2te|=  The real evolution of the concept began when we
IOl DE{2| Y S UHEAS W, AlZE DjE(2| S BEAS 0. started creating visual materials.
A-D006 10| B EHQITLY St SOFCHSIE SHHA| LG E O RIMECHSH3 YoM 4 L BT It seems that more progress was made during the
OfE{R|¥S BHEO, A YEL O D o2 R HEE 02| QS BHEBA AE 7|2t0) B o An|a  3PProximately two-week period when we were
creating materials for workshop preparation than
C|xtole 2 ZH|S}BIA O 20| ZIFO| O|20{Fl A ZHE ; ‘ )
IZHelE &S FHISHM B 20| LHO| 0| ROIT A ZAHER. in the previous month and a half of conversations
A-DO07 O Z7E HE0AM AN Z O] AFZHE0| O{EH £ 4= ASX|0j| CHSHA D01 Bo| HATOLR. As we created the material, we started thinking a
20 124N Y| £012 F D4 e 1A 2/81d e I WE YD @I Az ot abouthow people would actually use and
dopt it.
OjEf2| S SIS BIA YRATOLS. adopt!
A-D008 e A Aoz 22|71 £|F QA0 AO|X| YEHEE A XA 7} A& S St Even if some materials weren't used in the final
0 AHS T} CIxfo| A Zho] T2} =77} Oblat i Rto| A S72|= ot =77t SRCkD A2to] e, (R O GO EREEn (e meng
the designers working together.
018
A-DO10 2K 22 0= 22 WA E mmea 7t 2 22H7tE. A O = B2 F7| 7t &S| o =, While research is easy to do and can easily
217}0|Z &7 0|2 7|7} 1L L+ 0| O] a/b 2AE 22 HS 0| OfECH= £ O Ha| Q0{7FX| T influence a project, things like creating materials
. . and coming up with A/B concepts are harder to
S XI0|= HtSEO| Q)OI A = 1A 8HX| T 12 Ol 2IAM K| 20 HSIA|Z & Q= H =4 3|2 . i
SHO0|= &0 A0 F A XU QW= O] ZMX 2R HSANZ = R=Z FHES do but are not possible with research.
FI17t g e olE2| oLt o| A HES T X Psh X0 AAE A Zota.
A-P0OO1 a/b 444 H|Cto| BiLE YN Q. Two concept pitches were one of the most
important inflection points
A-P002 AN SA O|go| sk 2o S| S OERTE 24 20t QfListHS 17 L HE 4 7 Y HZ It's important to start the conversation with
3{L|7 O H| 72| O|SHRHAIKFEE CHSISHS | 72| ZA0|BIA stakeholders by discussing direction at the first
formal meeting.
A-P003 O| MU A L0|2 0| H YUK 8 & XEE|g Y 11 UNK|E |7t M2sh= o 7} 2 2742t Abig evolutionary period was around the time of
U ER. FI7H 0PIt 07| E OHE{2| A2 BHE L 71 240] 8 10 U ' OfRI0| YAK0| 7 the pilot test, when we started building the
material in earnest.
27 LXHEE 20 X3 HY 0|2 M7t oM ZEN =0 F& S TS0 I CHE0 ofEA
OE[ S 0] 7|1ZH0] 7 & & S5 8 & 11 LO|AFOLR. O 7| ZH0| =|A| A H 22
A-PO04 AF 27| ECHs O OfE{2| Y2 ST A|7|7F AN 22 L7t Q2 &0 A0|= %ot oL 2} We've made great progress internally with
CIXHO| L S 77| 2] CHSFSHBIA & 4| 27 0] ST 24 ZHOPA DHE{ 2| QS BHS T A|7] R E T} O} tangible materials and concrete communication
between designers.
Kethl= & Ol = A 2A LojRtE..
A-P005 A ZA D|Elo| Hisk =0o| Z+2 ZAR0||= Q2|7 AKX 2 1 o|sHEA Xt oft L| =2+ 1 CH20f During the discussion on the direction of the first
3|7} 4 QU HES = QA TH= THOM 1 00|17} A FCHD A Zto] SY e, 13 official meeting, | felt it was crucial to align our
SO M A 2T 2 2 understanding of stakeholders' needs and
20 Sl sl W T determine how we can meet them. It played a
significant role in our progress
A-P006 a/b EME H|Ot 22 AR0|=07t3 ¥ 17 L O LILHE O 7| 50| & 11 wekAdo|L ojE Alo 2 This was a big step forward for us because we
2282 DY LIZXIS S 1Y UM A 2 FHO| ALLA0IA had a great direction from the two concept
proposals.
B-D003 | When we first came up with the idea of an

17| ofC|Zofl 2|7t 3| F2|E|ZSHA, O AATOLR. B4 FE £, 4 tore. 2G|
A& 0|gS o atst ol St A o] 20f of El7t Lofof & B|IH| 24 o ElCtats Aol O
07| & H83| SO ALEHTHE|M 2442 2 L[} of| 4 X| £A] XHA| 7} S0 XSt 1 of K|

27

'Energy Department', we were convinced that we
should go with this concept, but after a meeting
with the curator, he told us that a department
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with the same name already exists in the
museum and that the department does not
innovate for carbon neutrality, but simply
manages energy, so using the same name could
be confusing and create a negative image.

As a concept for the workshop, we proposed the
Energy Department, but we withdrew it after the
curator told us that the title already existed, so
we looked at it more critically while redeveloping
the idea, and the result was the Carbon
Neutrality Department.

We believed that an experience in an art
museum should be aesthetically pleasing,
challenging, or both, so we thought our project
should be the same.

Art should reflect the zeitgeist and show what
the zeitgeist doesn't see, and | remember
emphasizing art form to my students because the
early ideas we were putting out were lacking in
that regard.

The project can be summarized in two ways: The
first is the civic engagement, where the
participation of children, in itself, threw artistic
and political value and led to a meaningful dialog,
and the second is the effective delivery of policy
proposals that have implications for museums
and can be applied to the UK framework.

This is not to say that the details don't matter, as
you can change the whole thing by tweaking the
details.

It's the details that get the job done. For
example, consider how we effectively taught
children to understand carbon neutrality in a
short amount of time, through detailed workshop
session design.

Newspapers were a great way to communicate
the climate crisis. The effort to use newsprint
papers to showcase details paid off

A key inflection point was the emphasis on
workshop structure and artform.

The team struggled to interpret the results of the
children's workshop. But the four scenarios they
created proved invaluable in later workshops.

The newspaper distributed before the four future
scenarios was also important. The newspaper
would have enabled the discussion of the four
future scenarios

The depth of discussion in the teen to adult
workshops would not have been possible without
the four extreme scenarios generated by the
children's workshops.
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We had a lot more concept candidates before we
settled on four, and it took some time and a lot of
hard work for the team to refine and narrow it
down to four.

So, at that time, the question was, how should
we actually organize these? When things were
chaotic, | suggested using this framework and
seeing how it went.

Even though we implemented it, it was still too
complex. Therefore, | proposed dividing it into
more rational categories, such as things that the
museum is already doing well, things that need
to be done immediately, and things that should
be considered in the distant future. By presenting
and discussing these categories, | believed it
would capture the decision-makers' attention,
especially since we included urgent matters.

Our intention was to divide the matrix into those
three levels so that the museum could take
ownership of it, but it didn't work out that way.

The idea of harnessing "the future" for a net-zero
agenda is also a key inflection point.

I think the process of exploring things like
speculative design and design fiction, from the
time we had the idea of using imagined futures,
made us understand things more empathetically
and influenced the whole structure.

Future keywords were present from the very
beginning of the project

It's interesting how setting the story in the future
allows us to: 1) move beyond the constraints of
the present, 2) imagine empathetically, and 3)
see what hasn't changed in the world despite
this.

It might be natural to come up with the idea of
using future to address the net-zero project. We
may have assumed that because it doesn't
directly harm our lives right now, and because we
don't empathize with a climate crisis future, we
can't change our current behavior.

My favorite part of the design process was the
long hours of brainstorming with my teammates.

There was a period in our early internal
discussions where we were stuck with a mix of
practical and fundamental problems.

Long discussions to find the solution to a tangled
problem, even if they didn't produce a tangible
result, were considered beneficial in the long run.

It was challenging to organize the workshop in
detail while also understanding the IPCC report to
build a scientific foundation.
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I don't know how the pre-discussion session
changed the direction of the workshop, but at
the time | felt lost and needed materials for
anything, so that was helpful in itself.

| was scared because | had never run a program
for children before, and | couldn't imagine what it
would be like to run an actual workshop, but
after doing the pilot test, | was able to get a feel
for it and believe that it could work.

| enjoyed the process of analyzing the results of
the children's workshops and creating materials
for the next workshop, reminiscing about the
previous workshops and being creative.

As we mapped it out along two axes with the
intention of ensuring a balanced view, the data
started to take shape, and my thoughts became
organized. Previously, we had interesting data,
but they were somewhat scattered. However,
when we applied these axes, my thoughts
instantly clarified and became more distinct. It
was a memorable moment when everything fell
into place.

At a time when we had no idea what to do or
how to do it, the internal ideation session was
the first turning point in our design evolution
when the team bounced ideas off each other and
narrowed it down to two ideas.

Through this process, scattered individual ideas
were synthesized into "our ideas" and turned into
anew phase

The team's input through ideation was actually a
product of each team member's output. This led
to the team's output of A/B concept proposals

It wasn't until | saw the IPCC report that | realized
that our future was in real danger.

Through the activity of connecting the numerical
climate crisis scenarios in the IPCC report with
the actual impacts on individuals and society
through other books and articles, my awareness
of the climate crisis was raised.

Analyzing the IPCC report really made me realize
the severity of the climate crisis and the
importance of this design action we're taking.

We analyzed the climate crisis scenarios in the
IPCC report together and had a deep discussion
about how to interpret and communicate our
own intentions.
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The question remains whether fairy tales and
newspaper articles have captured the intention
of interpreting the IPCC report from our own
perspective.

I think the critical discussions we had while
analyzing the IPCC report motivated us to make
better fairy tales and newspaper articles based
on scientific facts.

The pilot test gave us confidence in how the
workshop would be run. No major revisions

There were times when | had no idea how |
wanted to run the workshop, and there were
times when | was confused about the details of
the on-site setup (lighting issues, etc.).

The pilot test alleviated many of my concerns and
confusions about how to proceed in the field.

Without understanding the matrix, there were
doubts and fears about posting citizen comments
here and turning them into policy ideas.

Citizen ideas are seen as too general and
mundane, while policy is seen as complex and
difficult, and it was questionable whether the
two could be brought together with a matrix as a
tool.

We weren't sure how to process the results of
the children's workshop, but we made it fun for
ourselves.

The children's workshop data is not special in and
of itself, but we felt strongly that it needed to be
processed and communicated in some way,
which led to four interesting concepts

The net-zero and sustainability agenda itself may
be futuristic.

A team discussion just before the children's
workshop to clarify our own position on carbon
neutrality helped set the direction.

The night before the teenager workshop, it was
important to discuss what questions to ask the
citizens, so that we could establish a center, a
foundation, a stance: the true purpose and
values of the project, and the direction of the
desired outcomes.

The series of workshops acted as an iteration,
allowing us to make steady progress and succeed
later in the process.



D-D008

D-D009

D-D012

D-D013

D-D014

D-P0OO1

D-P002

D-P004

D-P0O05

D-P006

D-POO7

A% OfEH 2H 2|7} 0|HH ZA IA 2 HE ol stLtel AAE telz xR 0| F
O1EH &x| 22[712| o|E{2|o| S S2|HA 1 HEl= ofEA LA 2 ASS SeHA L=
Zah20| £3| FE7t ot 7L HOjA H20f o 2|7t = H Weke Ch52 H20f ¥ o =0f2
T RAX L 232 O §SHo 2 S AHS0| & £[X| @ALt= 2= 08,

Y248l EL7 2|7t ot SUS 0| 3tR HE YAE BESS OfBA E R ESS
DOME 2 AZHE 2 ASE O{EA 2H 0] A2 0j| oShAf &£ 20| AN DURE A

Zota.

A Che Lol AAES AL A Y A7 YRS F0l £ A XF M2 20 7Y Sagd
A ool ZAl2Hs Erogtola. TBISE A| 124 OfZA o] AlBIS ol 818 R4 ofolcloj kx| Aof
of

Y A7t 2 NQI0|A0A. 22|17t =2| 7 ZOHE 22 S0 StLt= 0] ol Zup20|
O A o]0 & A7t 3= 1 Hoj| Aol F7| 20| ot 7t x| F 20| EL| K.

RI7t Al21S 2] 0f0|C|0f Ofm|L|E| 881, Ofm[L{E| $ 74 0|27 2obw ¥ HAo| £lZictatn
S 10 M7 HUSES 4SS R YAHER 20| K7t ol ofmLIE| 7|2l SX|B Ho| & H
2o 27 M oheist 42to] U0jR. 0| K& 3 eIet A2t

HI| Mo 2H XN AARE =2]7F £ 53 Ao 2. ALISHE OfAH oA FHo| =, Y=6 1 0]
HEZATLFZE M= EMATY AIZI A 2ot I L7t fef= D' Al2S2| 0to|C|of =
APE 2 ME XA StLte] I20[2Hs M2H0] - O Y S E A 220 A E F Wadt
LFo|gtola. M ojEE A0 o L|7t L7t Thed| ' Of0|Clof = X 9/of ®eu7t 2
Oto|C|of 7t A At &tA o BN 28 HO{N Li7he A AUR| 2

A 2IE2| of0|C|Oof & 2 40| 0 WM HO[X] Rt A% MYA0| AAEH IZ X (0]
SoL{7t Weto] Y HA 20| E|Cf2tne HAXel J2iM ofEA 2H 2|7t AI-IE9]
OtO|C|01 & TAI X ¢l ‘Mol FE{2 A AKX R £20| AU=H IZ X HEZATLEH F
dE3Hoz cotH J2iM XM= A E0l= 0] oto|C|o] goj2|S8 R £|X| ¥a7tztn
= 1 goj2[E A 2fof Hojea|L 7t 20| g = AWUCH= Y240| SE2tna.

o

ST EH-0f Ml JHE B A AHE K= 0| Nl HE B A 2|0 7|2 o =gt Cixtelg ZIHE
O

Ol = A= AIZHE0|0fM KM= MR E Ot M HE CHAAHER.

Jot

J2jA D S0f Cheh ZAF O[S = QUAAK| T 2N 22|17t B SR 7|2 97| S HIP L2 BHE O]
CIXtQInt OFE|HE D20 Y& 40| WY 2R =7t J2|1 Ttofof 25X BATHH
OICIM /71 Ot QA=K S A= A& gelg £ A AlZto|oa.

24 0{2I0| A& A1 7|82 L7 | EAH EH MY A S A2 YAG ZNER BHS T
AlZHO| A=l O] 2 Sl M = CHE WeHE S & 7I1T Q| YA IA +8 AlZo|AE AH 22|

J2§A 0] AlZkol A of0] JUA M= “HML.

QM O A BB 227 MOl CIKHel TR A 0|0] 3| M| E YK|B PHHOR
O{A & Hol7tate B HANQl AL S S CHAl 2 AR LM 4 UAE AZHO|0fA 0|Tj7}
FR817 420 S

10 818 YREH TAMEHEAE Q5 Aot Qe TR AL, O AlZEE O|F| A A3&S
SO0tEHAN 22|71 2FT 222 fIshA 28 EEStE AlZo|RUAToIR. 28
fHHoz ZNES SEA S8 Al AlZte otof oj2I0] 93 &
Z1p 7|8 0j2) 0|22 AYE XY Al AE o] FE 22|72 = 0]
Z2MEO 0| £910|2 ofH Z1t £|3, = O A[ZHo) ot Rol0|3t ZatE g

SI81A Of T = Y2&S Rof 842 27 GIE0IA 12 0|2 of A Y A7t ZO|
2eYE Ao,

_..
>
0x
eld
rr
>
EY
Y
[

] N

o

N
2 i
n o
> A
[SE]
2 p
R o
lo >
8 7qr
30 o

A

o
o
N o
B2
o
T~
=
K=

A 0]go| el AAGOIUCHD HE 0SS YASR. IHNY BIHORE OfH O} R XS
S H0|0 12 9ok ofFA AHRLIH 0| AlZ o178 TRIHE AlZH0|0fA.. o] Alzto]
5|7 2Pg0| ROI0RE.. T2 1 AZHE0| Of TENAS B BHESHA X BIHFR| QALt

m
oF

In the deep discussions we had throughout the
project, we probably didn't say it out loud, but
we were thinking about the final step of turning
citizen workshops into policy ideas.

While the discussions between workshops were
ostensibly to prepare for the next workshop, we
kept using the word "agency" because we were
also thinking about how to connect citizen input
to policy ideas, which may have contributed to
the length and difficulty of the discussions.

Before the matrix, | had the idea of working
citizen ideas into affinity diagrams to become
policy ideas.

The matrix was a tool that transformed citizen
input that might otherwise be overlooked into
something effective as a policy idea.

Applying citizen input to the matrix, which may
not be considered realistic, solved the problem of
not giving concrete form to citizen input and
allowed it to be contextualized into policy ideas.

I marked these three workshops to indicate the
moments where we could assess the outcomes
of our planning intentions and design decisions.

So, it was a chance for us to continuously
evaluate whether the design, artifacts, and
workshop structure we created, based on carbon
neutrality and the climate crisis, were truly
effective. If they were ineffective, it was a time
for us to identify what went wrong and where
things did not align.

After the children's workshop, the existing
direction was significantly revised

The time right after the children's workshop was
important because it allowed us to make more
realistic plans about what we were going to do in
addition to the big picture.

Applying citizen feedback to the matrix was
important because it allowed us to set more
specific goals and begin to explore realistic
options.

Worked on the matrix to ensure quality
communication in the final meeting
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