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EXECUTIVE SUMMARY
Our world has shifted radically on its axis, creating new challenges and issues which are
becoming much more pressing and immediate. It is clear that traditional design approaches
and a problem-solution focus are limited and unable to tackle the risks currently facing human
and ecosystem safety and wellbeing. The fundamental question facing design is how do we
approach these large-scale projects from a design perspective? We need a new model for
design.
Against this background, the Design for Safety Grand Challenge sponsored by Logitech was
implemented between November 2020 and February 2021, bringing together our ambitions
for large-scale design and research to address this urgent design need. Established as
a collaborative project, the Design for Safety Grand Challenge was not intended to find
immediate answers to global challenges, but to focus a conversation about how we approach
and design safer future societies.
This report provides an overview and analysis of key findings from the project. Over 400
students participated in the project from a wide range of disciplines and cultures — spanning
technology, science, design products, services, materials, innovation, and craftsmanship,
involving a multiplicity of stakeholders ranging large technological companies, worldrenowned scientific institutions, academic experts, think-tanks, civil society, and public sector
organisations. The students – many of whom had never met each other before – collaborated
remotely online in teams of 4-5 people from around 50 countries. The effort of this group
amounted to some 64,000 hours of creative design thinking aimed at making the future of
the world a safer place. They were supported by a group of over 30 academic staff and invited
guests and experts.
We believe that building long-term strategic partnerships is key to tackling large-scale
problems. By bringing universities, businesses, and organisations across the globe together
we aim to make a real difference to people’s lives. In this context, building multi-stakeholder
partnerships for society-specific issues can create significant opportunities to improve
people’s lives, boost impactful and conscious innovation, and develop skills. The Grand
Challenge works with key leadership in strategic areas of intervention to ensure that design
becomes a robust and transformative tool for society.
The pre-phase consisted of several talks and panel sessions around our key themes. A weeklong intensive design phase followed, resulting in a shortlisted number of groups sponsored
to develop their design for a final competition where three winners would be selected. Our
process involved drawing in experts and researchers to map the issues at hand from a range of
predefined themes. The design teams then approached this grounded process proactively and
prospectively to design novel proposals.
All the groups designed contributions towards making the world a safer place while the winning
designs engage with complex wicked problems from transport security to lifelong mental
health support.
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The report is designed to be read as a visual diagrammatic narrative that communicates the
data, quantitative and qualitative findings, and the thinking and relationships between ideas
that emerged during our research. Our methodological approach was emergent allowing new
grounded ideas and relationships to emerge as we designed and researched. Diagrams are
the main tool to represent and convey information and insights. They are accompanied by a
detailed caption explanation to facilitate their comprehension. The format allows this report
to be used as an information resource and touchpoint for future conversations and research
around designing for a safer and more resilient future society.
The report is structured in four chapters:
Chapter 1 provides an overview of the Grand Challenge 2021 including the brief, student
locations, the design of the digital hub, the assessment process, and the research method
implemented to collect and analyse the data.
Chapter 2 provides a discussion section where we present evidence on the impact of the
implementation of the digital hub, participant observations including student’s performance,
double diamond performance, as well as, group dynamics and decision making trials, action
research including experts key insights, MRes preliminary and formative insights, and the
finalists and winners design process insights. This chapter concludes with a set of conclusions
pointing towards a resilient design framework.
Chapter 3 presents a summary of the key strategies and technologies emerging from the
GC 2021. It concludes with a set of conclusions regarding the GC and a set of next steps
pointing towards the creation of a new research lab at the intersection of data, society, and
the environment. This new development is framed around three core missions and a set of key
actions prescribed for each of the outlined missions.
Chapter 4 provides an updated version of the design framework.
The work presented in this report favours a visual approach to represent the current tendency
in design to highlight this aspect as distinctive from other fields. Diagrams are the main tool to
represent and convey information and insights. They are accompanied by a detailed caption
explanation to facilitate its comprehension.

1.1. Objectives of the GC
The GC is a world-leading study that is pioneering the use of design in large-scale problems in a
structured, systematic, and ethically robust manner to enable design to address problems at a
scale. The objectives of the GC 2021 were to build methods, systems, and evidence on the risks
associated with events-related safety issues of the COVID-19 virus; the global characteristics of
these events and surrounding activities; and, the extent to which risk-mitigation strategies can
be designed and implemented.
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1.2. GC Programme design, design framework, and data
analysis
Programme Design
The Grand Challenge was led by Professor Paul Anderson, Dean of the School of Design, along
with Professor Ashley Hall, Dr. Laura Ferrarello, Clive Grinyer, Dr. John Stevens, Dr. Chang
Hee Lee, and researchers Fernando Galdon and Rute Fiadeiro. The programme design drew
upon an existing Design for Safety Framework for designing events that was developed by
the leading members of the Grand Challenge Research Group (GCRG). Research associates
collected a significant amount of mixed-data - quantitative, qualitative, and visual - before,
during, and after the implementation of the GC, including: experts reviews; detailed monitoring
of participants; video capture and analysis of creative behaviours; and surveys. This report
focuses on findings from the data collected towards an emerging framework to deal with largescale issues.
The analyses associated with these studies emerged in the process and will be published in line
with the best research practices. Risk factors for the success of the project that were reflected
upon include cultural differences, different backgrounds, engagement, and participation. The
Grand Challenge Research Group (GCRG) looked at the implementation of prevention and
control strategies for cohort cohesion including social forums in the platform, and periodic
posts in social media to reflect community engagement.
Design Framework

1.4. Limitations and interpretation
The complexity of the GC to generate any direct evidence due to the remote conditions was
identified by the Grand Challenge Research Group (GCRG) at the outset of the module. This
process reflected: (a) the event being sufficient in scale, scope, and impact, and (b) the remote
condition of the project. Nonetheless, it was judged that a mixed-method would still generate
evidence on large scale projects operationalization, creative processes, and Design for Safety
strategies with the potential to improve society and inform policy by mitigating risks.
Findings from the GC should be interpreted in relation to the wider context in which they
operated. The evidence that was collected has, however, contributed to our understanding of
large scale project operationalization, group dynamics, and the design and management of
risk factors. To build further evidence around them, it will be important to: study additional
areas with significantly large-scale impact; improve the pre and post-event data collection
via structured forms and surveys; and a research approach to link emerging data in groups
dynamics and decision making more systematically (an approach trialled this year). Additional
capacity and changes to the data collection infrastructure will be needed to provide this
evidence.
Next year we aim to build from this year legacy to expand our findings. These additional data
points will provide the opportunity to generate further evidence around the implementation
and operational considerations of the findings generated this year. Next year’s project also aims
to address these limitations and provide further data that can be collated cumulatively across
different events to provide additional statistical power to the evidence already generated.

The programme was structured in four parts; (1) the Grand Challenge Research Group (GCRG)
identified a meta-theme; (2) the meta-themes were structured in seven sub-topics; (3) a range
of symposiums were organised around the sub-topics and three experts were invited to provide
key insights and potential areas of intervention; (4) MRes students conducted preliminary
research in each sub-topic to further inform designers; (5) circa 400 students were distributed
in teams of 4/5. Each team was composed of different design specialities; (6) students
developed the intervention during 4 weeks using the double diamond as a guide. They were
supported by a team of tutors; (7). Each tutorial team assessed the work weekly, and selected
a final project in week 4 to represent the topic in the final; (8) a panel of high-level experts
selected three final winners.

1.5. Key observations

Data Analysis

Observation 2: Projects stressed the need to ensure that safe design is inclusive and works for
everyone, everywhere. This included drawing attention to specific challenges around incorrect
or inappropriate uses of data (often expressed as data bias), digital inclusion and connectivity,
as well as the need for all citizens to have the appropriate skills to operate and thrive in a datadriven economy.

Drawing on grounded theory, the data collected was iterated throughout the analysis to
fully capture the topics discussed in the collaborative project. In this way, the final themes
emerging from the coding framework cover the topic discussed by participants and form the
basis of this report. The outputs were categorised, for example by topic, to provide contextual
understanding of the main issues at hand; Design for Safety, and operationalizing large scale
projects. A quality assurance process was undertaken to ensure consistency across analysis
and categorisation. Whilst the data already provides a rich picture of these events, it is
important to note that there are some limitations.
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Observation 1: Participants broadly agreed that Design for Safety should not just be
considered as a threat to be managed, instead a prospective approach must be implemented
and embrace this perspective as an opportunity to drive productivity and innovation across the
economy, fuel research, revolutionise the public sector and create a fairer and more prosperous
society for all. Experts also highlighted the potential of design for safety to support wider
government priorities, such as those set out in the Integrated Review we are presenting, as well
as our ambitions to build a better society. This perspective is supported and complemented by
numerous case studies emerging from this project.

Observation 3: With this in mind, projects highlighted the importance of continued
stakeholder engagement. This will help bring in diverse perspectives from across industry,
academia, civil society, and the wider public to support implementation and inform future
policy development. Creating a trustworthy society aiming at maintaining safe interactions will
ensure that the benefits of the digital and environmental revolutions are felt by all people, in all
places. In this process, we recommend action across three missions.
7

Observation 4: The quality and quantity of outputs, as well as the commitment of participants
in a process demanding them to work with people they did not know, come from different
cultures, and have been trained in different fields and specialities highlight the ability and
resilience of the GC to approach large-scale projects. The process implemented in the GC
encouraged participants to bring in diverse perspectives from across fields, cultures, and
specializations to support implementations and inform future technological and social
developments. Creating a resilient design practice aimed at transforming the world will ensure
that the benefits of technological revolutions are transformational for the many, and not the
few.

CHAPTER 1
Introduction

Observation 5: The assessment work undertaken as part of our studies provided a much
richer insight into the design process. Participants were in general motivated to follow the
double diamond as a general framework. It was notable that communication and critical
engagement combined with professionalism and ethics emerged as the dominant attributes
for group performance. The impact of social distancing compliance was addressed with the
creation of a central digital hub. The weekly visual assessment is linked with higher satisfaction.
The combination of these strategies resulted in more effective crowd management. This
perspective is supported by specific surveys conducted at the completion of the project.
Observation 6: It is challenging to generate robust, generalisable evidence associated with
particular creative events. Measurements and observations were necessarily limited in scale
and took place in a remote condition during a period of four weeks. However, they were
sufficient in scale, scope, and study designs to generate a preliminary evidence based on the
data collected. Therefore, categorical evidence should be treated with caution, yet the scope of
circa 400 students and 80 groups provides a reliable test-bed to support claims. A long-term
perspective would be beneficial to increase the robustness of the insights generated.
Observation 7: We encouraged all of our design teams to use the double diamond (DD) design
method. This allowed a cross-design discipline creative journey and redirected methods
from individual disciplinary perspectives into collaborative interdisciplinary designs. Our
assessments methods were based week by week on stages of the DD process to provide
diagrammatic assessment feedback. This allowed groups to tune their creative bandwidth and
received supportive feedback and assessment.
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1. Grand Challenge 2020

2. Grand Challenge 2020 Brief

Figure 1. The Design for Safety Grand Challenge was implemented between November, 2020
and February, 2021, bringing together our ambitions for Safety within a single, coherent
narrative. Established as a collaborative project, the Grand Challenge Design for Safety was not
intended as the final answer, but as part of a conversation about how we approach and design
safety.

Figure 2. To reach the objective of developing a new model for design able to address, and
include, the complexity of social challenges the Grand Challenge (GC) engaged with seven
themes - Care, Health, Design Future, Design for Truth, Design for Leadership, Design for
Resilience, and Next Generation of Interactions. The research project builds from previous
work conducted by the authors which explored what role design can play in mitigating risks for
improving safety.
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3. Student Locations

5. Grand Challenge Timeline

Figure 3. Designers were located across the world in different time-zones, some of whom
had never been to the UK. Thus, the seven themes were tackled by designers from different
cultures, backgrounds and design disciplines.

4. Student Location Diversity

Figure 4. To ensure sustainable collaborative teamwork, groups were composed of designers
within similar time-zones. The diagram is a representation of the distribution of student
groups across different locations. Unfortunately, this data did not allow us to fully comprehend
the influence of diversity on students’ design approaches due to students being located in
countries other than their national countries.
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Figure 5. The project was developed over a period of three months. In the first phase, we
launched a series of panel discussions through which the students could discuss with global
experts across sectors about the challenges related to the seven themes. During this phase, a
group of students from the MRes in Design developed a literature review that helped identify
key issues per theme. In the second phase, the groups had to translate any concept and insight
into design proposals; and in the last phase, the research team analysed the data.
13

CHAPTER 2

1. Methodology

Methodology

Figure 6. The research’s motivation started from recognising the need to reframe the way
designers have operated during the covid-19 pandemic, from reactive to proactive. To respond
to this we undertook a research primarily driven by action and participant observation to
explore an unconventional grounded approach where we were able to start codifying clusters
of insights from qualitative (double diamond process group analysis) and quantitative (design
projects, teaching insights, expert panel sessions and a panel where researcher theme leaders
discussed their combined conclusion) mixed methods insights.
14
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2. Designing the Website

3. Assessment Process

Figure 8. The 77 groups were assessed weekly by 12 multidisciplinary tutors across 4 weeks
through a Google Form. The feedback was then displayed on the Grand Challenge website
in real-time. The visual assessment was developed in response to the different geographical
locations of team members in the world, which has helped generate an organic process of
learning leveraging the fact that some of the groups never met in person during the time of the
research.

3.1 Variable Assessment

Figure 7. As the GC took place during the 2020 pandemic where students were working
remotely around the world, regular communication and engagement would be key to the
success of the research. As such, a website, designed through Wix, was developed as the
central operating system of the GC where information was shared, feedback was displayed,
and tutorials were booked.
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Figure 9. Using a radar chart as a visualisation tool - a range of variables, including
communication, intellectual engagement, technical skills, creativity, professionalism, and
ethics, were used to assess the progress of the research as a collaborative group effort. This
was executed using Flourish, a data visualisation and storytelling software (Flourish, n.d.).
17

3.2 Double Diamond Assessment

3.5 Using the Double Diamond
The double diagram (DD) was introduced in 2003 by the Design Council in UK. Its aim was
to promote a strategic approach to design. Although design models had been used from the
60s, they were not shared and lacked visibility (Council, 2021a). This fact prompted the Design
Council to develop this model. Led by Richard Eisermann, Design Council’s then Director of
Design and Innovation, a team of designers such as Clive Grinyer were tasked with describing
the design process. The Double Diamond is described by the Design Council as “a visual
representation of the design and innovation process. It’s a simple way to describe the steps
taken in any design and innovation project, irrespective of methods and tools used” (Council,
2021a).

Figure 10. The double diamond (DD) was launched in 2004 by the Design Council in the
United Kingdom as a visual framework of the design process (Morris & Cruickshank, 2013,
September). Here, the Grand Challenge used the DD framework as a visual assessment tool
to help guide and direct the students through the divergent and convergent design process. In
order to develop the DD “effect” the calculations above were developed. These were then used
and applied to an area chart (streamgraph) chart type equally using Flourish (Flourish, n.d.).

3.3 Example of Groups Design Process and Assessment

This model aimed to explain the process of design to designers and non-designers. It is
structured in 4 phases; Discover, Define, Develop, and Deliver. Discover aims to expand
knowledge in order to contextualize and understand the issue at hand. Define builds from these
preliminary insights and aims to help the designer to define and focus the key elements to
tackle the challenge in a different way. Develop encourages the designer to clearly define the
problem by integrating a range of stakeholders impacted by the potential intervention. Finally,
Deliver involves testing the potential outputs at a small scale to reject those not working, until
a desirable solution is reached. The main dynamics in the system, as defined by the Research
Council, are that “The two diamonds represent a process of exploring an issue more widely or
deeply (divergent thinking) and then taking focused action (convergent thinking)” (Council,
2021b).
This framework operates very well in design because this practice is not linear. This element
allows practitioners to learn something unexpected, as they are not confirming or refuting a
hypothesis, but learning and iterating in the process. The Design Council provides a portfolio of
authored, adapted, or adopted methods to operationalize the framework. They have structured
these methods in three areas to help practitioners use the design process to explore, shape or
build: Explore (challenges, needs, and opportunities), shape (prototypes, insights, and visions),
and Build (ideas, plans, and expertise). It encourages Leadership and Engagement.
In this context, the DD has been used as an operational framework, but in the review
conducted, we could not find any model using this framework as an assessment tool. In
this section, the authors redesigned the DD as an assessment tool by integrating a range of
variables critical to the process to complement the divergent/convergent dynamics; creativity,
communication, intellectual engagement, technical skills, and professionalism

Figure 11. As illustrated in the diagram above, one of the teams, named Inaya, used various
design methods and tools to systematically develop their project focus in relation to the DD
diverging and converging stages. For example, using research and ideation to diverge and
primary research and product development to converge.
18
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4. Quadruple Diamond Action Research

CHAPTER 3
Discussion

Figure 12. The GC was a continuous unfolding of action research which took the form of a
Quadruple Diamond (QD). The extension of the double diamond (DD) has previously been
developed into a triple diamond in order to include the commercial process (Chen, 2020).
Centred in the middle of the QD is the unfolding of the GC, where in-fact multiple DDs took
place - as seen in section 4.2. The DD process is then complemented with a diamond on either
end which supported the development of the research and the collated outputs. The diagram is
a demonstration of how the various interactions between designers, global experts, academics
and more played a key role to the development of the GC.
20
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WEBSITE

1. Discussion

Discussion

Figure 13. Through the unconventional grounded approach, mixed methods insights were
generated through a combination of design output, generated during the GC, and inputs,
generated through the feedback on the experience of interacting with the GC framework
which was provided by the designers. More specifically, the MRes Design cohort developed a
further input of analysing the final design projects and process while questioning where design
resilience may be emerging.
22
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PARTICIPANT OBSERVATION

2. Website Feedback

Discussion

Figure 13. Following the end of the GC we were able to draw out the website usage
through Wix’s analytic tools. As we can see ‘feedback’, ‘timetable’, and the home page were
understandably the most popular pages due to real-time communication. Equally, designers
offered their feedback regarding how the website facilitated their journey. For them, the website
was a helpful and effective tool that helped develop the projects. However, they felt that the
website didn’t build the “studio” community and thus more real-time features should be
introduced where students could share their progress, post updates, and engage with one and
other.
24
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3. Assessment Framework

4. Double Diamond Results

Figure 14. The project was implemented over the course of four weeks. At the end of each
week an assessment form was distributed among tutors to rate the performance of the group
in each of the seven variables; intelligence, engagement, technical skills, professionalism,
communication, ethics, creativity, and divergent/convergent. Each week’s form represented
one of the four stages of the DD; discover, define, develop, and define. The form used a 5-points
Likert scale. Finally, we implemented unpaired t test results or independent samples t test,
which addresses the difference between the means of two groups.

Figure 15. At the end of each week, designers would be able to find their feedback on the
website and see their design process’ evolution in real-time. Having all the DDs displayed side by
side also allowed both the researchers but also designers to cross-compare their development
to other groups. As we can see from the highlighted DD, GC groups that best addressed the
given themes displayed a consistently high performance in diverging and converging.
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5. Variables Results

6. Assessments Analysis

Figure 16. The feedback was visualised, likewise through Flourish, in the form of a radar chart
where each translucent layer represents a different week. By mirroring this diagram with
the DD results, we can visually see how those achieving highest across the 6 variables would
perform the best in the DD process.

Figure 17. Convergent/Divergent variable. Comparative study between overall groups (n=77)
and finalists (n=7).
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Figure 18. Communication variable. Comparative study between overall groups (n=77) and
finalists (n=7).
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Figure 19. Intellectual engagement variable. Comparative study between overall groups (n=77)
and finalists (n=7).
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Figure 20. Creativity variable. Comparative study between overall groups (n=77) and finalists
(n=7).
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Figure 21. Technical variable. Comparative study between overall groups (n=77) and finalists
(n=7).
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Figure 22. Professionalism variable. Comparative study between overall groups (n=77) and
finalists (n=7).
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Figure 23. Ethics variable. Comparative study between overall groups (n=77) and finalists
(n=7).
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Figure 24. In this study, we calculate the overall mean and compare it against the finalists’
mean to obtain the difference between them. This differential analysis enabled us to classify
the different variables to understand which of them made a difference for the finalists and at
which stage/point. As can be seen from the unpaired t test results by variables, intellectual
engagement is the variable most differentiated between the overall and the finalist with
an extreme statistical significance. It is followed by communication, creativity, ethics,
professionalism, and technical skills with key statistical significance.
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Figure 25. A comparative analysis was implemented to generate a hierarchy of the impact of
each variable in each stage to understand what made the difference among the overall and the
finalist groups. Comparative study between overall groups (n=77) and finalists (n=7)
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6.1. Assessment Analysis Conclusions
In this study, we calculate the overall mean and compare it against the finalists’ mean to obtain
the difference between them. This differential analysis enabled us to classify the different
variables to understand which of them, and where, they made a difference for the finalists.
As can be seen from the unpaired t test results by variables, intellectual engagement is the
variable which differentiated the most between the overall and the finalist with an extreme
statistical significance. It is followed by communication, creativity, ethics, professionalism, and
technical skills which were very statistically significant.

Figure 26. Key attributes of variables by the different stages of the Double Diamond.

In terms of stages, in the discovery phase, communication (+0.63) and intellectual engagement
(+0.41) are the most defining attributes. They are followed by technical skills (+0.25), creativity
(+0.21), professionalism (+0.14), and ethics (-0.20). In terms of ethics, the finalists performed
lower than the overall mean. This is the only instance in the measurements where this is the
case. In the defining phase, intellectual engagement (+0.73) and ethics (+0.66) are the most
defining attributes. They are followed by professionalism (+0.59), technical skills (+0.58),
creativity (+0.48), and communication (+0.08). In the developing phase communication
(+0.91) and creativity (+0.69) are the most defining attributes. They are followed by intellectual
engagement (+0.65), ethics (+0.58), technical skills (+0.47), and professionalism (+0.39).
Finally, in the delivering phase ethics (+1.05) and intellectual engagement (+0.98) are the
most defining attributes. They are followed by creativity (+0.87), professionalism (+0.82),
communication (+0.65), and technical skills (+0.61). In terms of ethics, the finalists performed
beyond +1.00-point difference than the overall mean. Likewise, this is the only case in the
measurements where this occurs.
Another interesting insight from this study is the divergent and convergent processes. The
finalists performed very well in the discovery stage (stage 1), and excellent in the delivery
(stage 4), however, they performed poorly in the defining stage (stage 2), and performed well
in comparison to the overall in the developing phase (stage 3). The results in the defining stage
were unexpected. The theory and the DD illustration seem to suggest that the better you define
a case the better you will deliver (the Double Diamond intersects at one point). Contrary to
this representation, the results seem to suggest otherwise. It seems to suggest ambiguity
and lack of definition. The processes are more related to Design practice. These processes
are antagonistic to scientific methods, which demand a clearly defined path. Design seems to
operate in space better when it is semi-defined and ambiguous. Design, when combined with
intellectual engagement and ethics in its defining stage, and communication and creativity in
its developing stage, produces excellent results capable of delivering a real-world intervention
with ethical considerations.

Figure 27. The journey of the finalists through the Double Diamond in the GC.
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This study integrated a range of variables to address different attributes implicit in the design
process. Using the results presented, we can validate their efficacy. As can be observed in the
illustrative diagram, any of the six variables is part of the three main attributes in each stage,
however, the nature of the stage determines the right combination. The initial stage demands
a combination of communication, intellectual engagement, and technical skills. The defining
stage demands a combination of intellectual engagement, ethics, and professionalism. The
developing stage demands a combination of communication, creativity, and intellectual
engagement. Finally, the delivering stage demands a combination of ethics, intellectual
39

engagement and creativity. The performance in these combinations is what enabled the
finalists to outperform the rest of the groups.
This study was conducted in the context of Design for Safety aiming for real-world
interventions to deliver impactful solutions. Further research will be needed to understand
to which extent the results can be generalized to other contexts and other purposes of the
examined in this paper. The intention of the researchers is to build on these results in future
embodiments of this cross-departmental project.

7. Double Diamond Feedback
How much did the double diamond help you process in your project?

Figure 28. Following the end of the GC, designers offered their feedback regarding the use
of the DD. Overall, designers believed that the DD offered their group an effective guiding
framework throughout the duration of the project. Of course, due to the ambiguity of the
DD, its interpretation was equally different for both tutors and designers and therefore was
challenging in understanding the quantifiable desired direction.
40
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8. Variables Feedback

9. Group Experience Feedback

How much did the weekly assessment help your project assessment?

How much did you enjoy your experience working as a group?
1) Overall

2) Groups

Figure 29. In the feedback form, designers were asked to rank the relevance of variables used
to assess them. Overall, communication, professionalism were considered the most relevant
variable. Surprisingly, ‘ethics’ being considered as the least relevant form of assessment. This
could be considered as a reflection of the ambiguous framing of ethics in figure 9, and better
framing of this must be considered. Finally, the students found that although the quantitative
visual assessments were helpful, they found the lack of qualitative feedback challenging to
justify their grade. Further development could consider how to simultaneously visualise both
quantitative and qualitative assessments.

Figure 30. Furthermore, designers shared how much they enjoyed working as a group during
the Grand Challenge. Positively, roughly half of the students rated their experience the highest
value [5] with many groups having an overall positive experience between all designers. This
brings into question: what leads to designers enjoying working as a group? Has the GC created
a space that facilitates positive group work? What elements have contributed to this?
42
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10. Cross-assessment and Group Dynamics Comparison
Care

Health

Future

Truth

Leadership

Figure 31. Through the cross-comparison of assessments, we may begin to understand how
closely the journey of the designers through the double diamond related to their experience as
working in a group. However, upon closer inspection, the relation is not consistent. The results
for groups with a consistent double diamond journey were varied: some group dynamics and
experiences were positive overall, and others reported low scores for this area. As mentioned
before, what other factors may be influencing this?
44
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Next Generation
Interactions

Resilience

11. Group Dynamics: Communication and Intellectual
Engagement as Strategy to Build Resilience
For every group of 10 teams you have a distribution of;
- 2 groups performing excellently.
- 2 groups performing very well
- 2 groups performing good
- 2 groups performing satisfactory
- 2 groups performing poorly
This preliminary distribution may swing depending on four fundamental behaviour-led
variables; intellectual engagement and communication, complemented with professionalism
and ethics. Creativity and technical skills are additional rather than critical for group
performance.
In the results below we use an Association Discovery algorithm. This system is a rule-based
unsupervised Machine Learning method for discovering relations between variables in highdimensional datasets. The main motivation behind the technique is to arrive at statistically
significant rules discovered as per a given measure of interestingness. Associations go beyond
simple variable correlations by revealing complex set of rules that state which particular values
of a given set of variables imply the existence of other variables in your dataset that assume
specific values of their own.
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We can observe in this study the relationship between communication and engagement and
result. The better groups perform in these aspects the better they deliver.
The key element in this area is that a group performing excellently creates a space where they
can criticize the project, but this process does not divide/collapse the group. Rather, it propels
the project to a unique space. However, this balance is really difficult to archive. The critical
thresholds are decisions in week 2 and 3 when they have to define the final direction of the
project.
One fundamental question is how groups make decisions? Focusing on the observations on
two themse: futures, and truth, three main strategies emerged;
-

-
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A dominant leader - in this case, a dominant leader overrules collective decisions in favor
of his preferred option. In this case, the group is dependent on the talent of the leader.
Maneuver - in this case, one of the members convince a majority to develop the project on
his/her preferred option. As you can observe in the result presented earlier they were the
worst teams.
Consensus - this is the preferred strategy used in group projects. However, we have two
options; ideas and impact. When a group is lost or generates two or more dominant ideas,
the question is how do you generate consensus to get everybody involved?. In the first
case, ideas operate as an element to foster consensus. The main problem is that what
creates consensus does not necessarily create impact or is relevant. It just avoids conflict.
In the cases generating consensus by choosing the most impactful idea, they normally
performed in the higher spectrum of results.
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Additionally, a tracking assessment was conducted on these two themes by assessing weekly
the level of connectedness and whether they were reactive or proactive. Proactive means
the group came to tutorials and took the initiative by presenting what they have done and
performing a set of questions previously constructed. Reactive means groups attended
tutorials with a passive attitude waiting for tutors to ask them questions and instructing the
following steps. Finally, connectedness is the connection, good vibe, and togetherness within
the group.

ACTION RESEARCH
Discussion

11.1. Conclusion
In conclusion, from this study, we observed the relationship among results and human
behaviour attitudes within a group. intellectual engagement and communication,
complemented with professionalism and ethics emerged as the dominant variables. Creativity
and technical skills were additional rather than critical for group performance.
The consensus around impact emerged as a successful strategy to address critical decisions
and foster resilience. Finally, the level of connectedness and a proactive attitude also affected
the performance of groups. These variables set the stage for further research in the area.
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12. Expert Interviews

12.2. Futures: Designing the unthinkable

12.1. Expert Interviews Design Framework

Figure 32. As seen in figure 5 on page 13, the Grand Challenge started with 12 expert interviews
which took place across five webinars. The experts ranged from different fields of work from
humanitarian assistance to artificial intelligence. All sharing the most prominent questions and
strategies being asked and used in their industry.
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12.3. Truth: Designing truth

12.4. Care and Leadership: Designing listening
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12.5. Health and Resilience: Designing participation
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12.6. Next Generation Interactions: Designing data
interactions
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13. MRes Initial Research

Leadership

Wicked problem maps: Mapping complex issues
This section illustrates 7 maps analysing the 7 themes - Leadership, Truth, Health, Next
Generation of Interaction, Resilience, and Care - as Wicked Problems (Buchanan, R. (1992).
Leadership

Figure 34. This diagram breaks down the theme of Truth according to three main aspects that
make the concept from abstract to tangible. These three key aspects articulate how Truth is
generated and draws any possible connection developed by the meaning of trust in the context
of Design for Safety.
Next Generation Interactions

Figure 33. This diagram maps and links different factors that help frame the understanding
of leadership in relation to safety. It can be read both sides; this is to outline the biunivocal
relationship between safety and “design for leadership” in relation to human factors, cultural
issues but also key players hold an important role and are accountable for designing a new
model of leadership to ensure safety.

Figure 35. This diagram illustrates the key aspects that define the theme of Next Generation
of Interaction. In particular it links this theme to key topics which have had and will have an
impact on the way people (will) interact with objects, from an evolutionary to a lifestyle and
wellness perspective.
58

59

Resilience

Futures

Figure 37. This diagram represents the possibility of combining social, political, economical,
environmental and cultural events to impact the future of Design for Dafety. By plotting these
aspects as general parameters, this diagram aims to represent how the combination of these
factors can direct the future of safety towards alternative possibilities driven by key drivers.
Care

Figure 36. This diagram maps and links the different factors which help frame the
understanding of the topic of resilience in relation to safety. It can be read both sides to outline
the biunivocal link Resilience and Safety have in relation to safety. These aspects contribute
to generate a specific meaning for design resilience under the context of Grand Challenge
and outline what role people can hold for generating a methodology that designs resilience as
personal and collective behaviour.

Figure 38. This diagram represents the relations, expressed as negative and positive feedback
loops, between key issues that influence, and have an impact on, design for care in the context
of Design for Safety. The bottom of this diagram, showing the positive and negative feedback
between aspects like caring for communities, individuals, is drawn from the top part which
defines care under aspects like technology, culture, and organisations.
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14. Finalists and Winners Design Process [MAs]

Figure 39. The following diagrams represent profiles of the finalists and winners groups. Each
profile contains the identified safety risk, their approach, and outcome, this is coupled with
the groups’ design process, that was extracted from their Miro boards, and their assessments.
What is interesting about these profiles is that the groups’ process often reflected their final
outcome. For example, Inaya (the group above) took a very explorative and user-centric
approach which led to a universal yet individual-based approach by providing a toolbox with
various forms of celebration. Other projects such as Mowo (next page) focused on developing
specific case studies (in their case Lima, Peru). This enabled the innovation to be very localbased and rooted in local experiences and local landscapes.
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15. MRes Grand Challenge Data Analysis
Following the end of the designers projects during the 4-week Grand Challenge, MRes
designers looked to analyse the MA and MRes projects to see where Design for Resilience may
be emerging. Each designer individually looked at one or two themes (often the ones they
were involved in), unearthing the different strategies, methods and approaches that projects
implemented. To do this, the MRes designers looked at the projects Miro boards and final
presentations to understand how their process related to the outcome.
Health and New Generation Interactions

Figure 40. Process of ‘Design Resilience’. A flow-chart of the process of ‘Design for Resilience’.
This process in particular is not linear where the application reflects the end of a project, rather,
it is a loop cycle with continuous assessments and analysis.
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Resilience

Figure 43. Cross-comparison of resilience group projects that fall under mental resilience as a
general concept while exploring the various links.

Figure 41. Design Resilience time-line and focus. Projects were analysed according to their
persuasive level, prospect clarity, target focus and time-line of intervention. Focusing on one of
the Health finalist G30 (profile on page 67), it becomes evident that a preventative approach
with a narrow focus demonstrates a project for resilience.

Figure 42. Self-critic matrix. There were 4 approaches that projects often fell under.
Problematic solution: A solution that triggers new issues when implemented in complex
societies. Ethical Issue: Challenges our moral standards. Misleading tone: Often framed as the
solution, it can be misleading to think projects are the solutions for very serious social crises.
Band-aid: Reactive approaches that don’t tackle the cause of the failure. Here we can see the
distribution of 4 projects across the matrix. What strategies could we implement that allow
designers to self-evaluate what approach they may be falling into? How may we avoid band-aid
design?
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Figure 44. GC Design Process. Above is an in-depth example of the design process of a
particular group within the ‘Resilience’ theme.
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15.1. MRes Grand Challenge Data Analysis Synopsis Map

Figure 45. A formulae on how to approach design resilience projects
Leadership

Figure 46. Above is an example of how to analyse the Grand Challenge projects against design
reslience. Looking into time-scales, audiences and approaches.
Care

Figure 47. Design Resilience Evaluation using Semantic Differentials. A concept for a
standardised way to analyse several design projects merging qualitative and quantitative
analysis of the GC projects.
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Figure 48. Following the individual MRes Designers analysis of the GC projects, collectively, the
MRes designers shared and built a synopsis map of their findings. Using a thematic analysis
they then categorised these into nine focused areas of design. Overall, the graph represents a
holistic view of what design for resilience may entail and the questions behind it.
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16. Towards designing resilience

Figure 49. The diagram above is a synthesis of the previous diagram (figure 48). It illustrates
an initial overview of the research questions, gaps in methods and skills, and keywords that
emerged from the analysis. The diagram suggests questions towards designing resilience
where we systematically unpick the design process to understand what design methods/
tools/approaches should remain, which should be removed and where others should emerge.
Starting by looking within - at the designer’s mind-set. This diagram helped the research
outline any key learning able to direct more focused recommendations for designing resilience.
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CHAPTER 4

17. Conclusion

Design for Resilience

Figure 50. The research started with a hypothesis looking for a new model for design. This
informed the approach to the panel discussions between global experts and postgraduate
designers, the literature review and the products and services that 388 interdisciplinary and
multicultural groups generated to respond to the challenges related to the themes. Starting
with a hypothesis-driven approach allowed the research to undertake an explorative and
experimental process which helped harness the knowledge of the interdisciplinary groups
working remotely from different regions in the world. This approach, which took shape through
the interactions between academic, technical staff, postgraduate designers, and global experts,
created a method that tackles societal issues through diversity and creativity.
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1. Emergent Strategies and Technologies
Building from a multi-stakeholder collaborative project on Design for Safety, this section will
provide an overview and analysis of the key findings in terms of emerging typologies and
strategies aiming at design for safety. We framed action across seven themes; care, health,
futures, resilience, leadership, new interaction, and truth. The multiplicity of typologies and
strategies emerging from the 75 projects analysed stressed the need to ensure that safe design
should be proactive, and inclusive and work for everyone, everywhere. This included drawing
attention to specific challenges around incorrect or inappropriate uses of technologies, the
unintended consequences emerging from designing them, as well as the need for all citizens to
have the appropriate skills to operate them. We see all this knowledge as a strategic asset that
should be used for economic and social benefit.
Design Strategies
Following the completion of the Grand Challenge, student’s projects were collated and analysed
towards identifying and extracting the different approach patterns that may have emerged.
Centred around the Grand Challenge theme of ‘Design for Safety’ students, through their
work, had aimed to identify and address current and/or future safety risks. By focusing on
how students approached these safety risks, three approaches emerged: prevention, risk
mitigation and response. These were defined as follows: ‘prevention’ looks to avert the risk
before it occurs; ‘risk mitigation’ aims to identify and evaluate the risk through risk-reduction
strategies; ‘response’ seeks to support the aftermath of the risk. It is important to highlight
here that these categorisations were based on the researchers’ interpretation of their work and
depending on the different perspective taken, interpretations may vary.

The diagram in figure 51 illustrated how the different approaches were distributed across the 7
themes of the Grand Challenge. Where some themes fell more heavily on certain approaches
such as Leadership in preventative approaches and Resilience in Risk Mitigation and others
sat evenly - Health and Care. From this, we were able to identify what type of designs led to the
different approaches.
Preventative approaches, while aiming to avert risks, would often adopt a skill-training,
awareness, and behavioural science type of design. For example, the project ‘The Meditation
Garden’ under the theme’ Leadership’ developed an interactive public engagement experience.
The project aimed to raise awareness of the potential of daily self-reflective practices that
may cultivate people’s self-leading force. By taking a preventative approach of training selfleadership, people will employ positive methods when confronted with future risks such as
anxiety during a crisis.
Risk mitigation approaches on the other hand focused on reducing risk rather than averting it.
Here, projects often focused on intervening in mental/public health issues, often exacerbated
due to the current COVID-19 crisis. These projects would design risk reduction strategies
through types of design such a gamification, service and product design. Where, for example,
apps would be designed to help people through stages of isolation by offering services that
connect people and develop group activities. Thus, reducing the risk of developing mentalhealth issues of loneliness.
Finally, response approaches focused on supporting those who have gone through the risk.
Surprisingly more prevalent in the ‘Resilience’ projects aimed to help those going through
hardships recover from their current situations. For example, a project design for postpartum
depression patients offered a combination of supportive tools of partner pillows with an
app. The combination of both supported patients through both positive communication and
interaction while also providing physical support for child-breeding and back pain.

Figure 51. This diagram and table map the actions against the three main strategies emergent
by coding the cases; risk mitigation, response, and prevention.

Figure 51. Emergent strategies.
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Design Technologies
Building from the previous analysis, we analysed the outputs again to frame design actions
across seven themes; care, health, futures, resilience, leadership, new interaction, and truth.
This section maps the emerging design actions into four key areas; cyberspace, flora, fauna,
and human relationships. In this process, we monitored the delivery of the actions originally
briefed for the project. We see the intersection between them and design for safety as
fundamental to create a trustworthy society aiming at maintaining safe interactions to ensure
that the benefits of the incoming social, digital, and environmental revolutions are felt by all
people, in all places. In this context intended training emerged as the preferred technological
embodiment (16), it was followed by connecting people (14), and protective shells (10).
These embodiments were followed by assessment (9), self-assessment (8), and unintended
training technologies (4). In the middle we have technologies in activism 3), debris collection
(3), pollution (2), and decarbonation (2). Finally, planning technologies simulating risk (1),
desalination (1), and fauna-related technologies (1), accompanied 7’ minutes tech (1) aiming to
deal with the threshold of human patience.

Figure 52. This diagram and table classify the emergent technologies into four key areas;
cyberspace, flora, fauna, and human.
From this typological analysis we can observe the dominant technologies for each theme.
Self-assessment technologies seem to be the main strategy to deal with safety in the context
of care. Shells-type embodiments emerge in the design of safety in health-related activities.
Intended training dominates in the context of safety in truth-related technologies. Futures
present the most distributed and fertile space for new typologies of Design for Safety. In
this area, unintended training emerges as a preferred embodiment. In terms of resilience
technologies, connecting people and assessment-driven technologies share the preferred
types of embodiment to address design for safety. Connecting people also emerge as the
dominant type of technological embodiment at the intersection of safety and leadership.
Finally, intended training positions slightly ahead in the area of new generation of interactions
for safety.

Figure 53. This table classifies the emergent technologies across the proposed seven themes;
care, health, futures, resilience, leadership, new interaction, and truth.
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1.1. Conclusions of Emergent Strategies and Technologies

2. Conclusions and Next Steps

The multiplicity of typologies and strategies emerging from the 75 projects analysed stressed
the need to ensure that safe design is inclusive and works for everyone, everywhere. This
included drawing attention to specific challenges around incorrect or inappropriate uses of
technologies, the unintended consequences emerging from designing them, as well as the
need for all citizens to have the appropriate skills to operate them.

The Grand Challenge has confirmed that the framework we set out to investigate regarding
Design For Safety is fit for purpose and that we must now take action to ensure that we make
the most of data’s many opportunities. We agree with stakeholders that safety will play a vital
role in delivering ambitions across a range of design areas and we will embed the framework
across wider design thinking, to create a shared frame of reference that has the potential to
bring together and unify an extensive portfolio of activities.

With this in mind, projects highlighted the importance of continued stakeholder engagement.
This will help bring in diverse perspectives from across industry, academia, civil society, and
the wider public to support implementation and inform future policy development. Creating
a trustworthy and resilient society aiming at maintaining safe interactions will ensure that
the benefits of the incoming social, digital, and environmental revolutions are felt by all
people, in all places. In this process, we framed action across seven themes; care, health,
futures, resilience, leadership, new interaction, and truth. We monitored the delivery of the
actions originally briefed for the project. This paper underpinned the emerging strategies;
risk mitigation, response, and prevention. Emerging actions were also mapped into four key
areas; cyberspace, flora, fauna, and human relationships. In this context, training (intended
and unintended), assessment (self and risk), shelling, and connecting people emerge as the
dominant technological embodiments to design safety.
We see all this knowledge as a strategic asset that should be used for economic and social
benefit. The project identified a set of emerging typologies and strategies in order to make the
most of the opportunities presented by better designing safety. If we combine risk mitigation
and prevention 53 out of 75 projects take a proactive approach to design for safety. Therefore,
participants broadly agreed that design for safety should not just be considered as a threat to
be managed, instead a proactive and prospective approach must be implemented and embrace
this area as an opportunity to drive productivity and innovation across the economy, fuel
research, revolutionise the public and private sector, and create a fairer and more prosperous
society for all. Experts panels also highlighted the potential for design for safety to support
wider societal priorities, as well as our collective ambitions to build a better society.
Building on the initial set of insights made, this project sets out a framework that we can
continue delivering against. This is therefore an initial list of strategies and technological
embodiments to design safety, and we will keep investigating and refining the model as we
identify new gaps of knowledge to drive forward the field, ensuring that the research’s focus
reflects the ever-evolving practice of Design for Safety.
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The Grand Challenge has catalysed ambition across sectors, with the project contributing to
new technological embodiment in Health, Care, Leadership, Futures, Resilience, Leadership,
New interactions, or Truth demonstrating how design can act as a trailblazer for better futures.
The Grand Challenge; Design for Safety also outlines how design innovation and management
will be critical enablers of the strategic advantage of society. As the review aims to be
implemented in future projects, we will look to work with existing and new partners to capitalize
on our strategic advantage as world leaders in design innovation.
This strategic advantage is also reflected in the impact of the creative industries in the UK,
which notes how the design sector is a major success story for the UK and emphasises
the importance of growing more creative businesses around the country building on our
advantages in foundational technologies like Artificial Intelligence (AI), sustainability, and social
systems. In this context we structure our strategy around four fundamental pillars;
1.

Monitoring: We will carefully monitor the delivery of the actions of implementation. This
year’s exploratory model uncovered a set of critical insights on group dynamics. These
preliminary insights will be further tested and complemented with new metrics. The aim
would be to develop a set of high-level indicators to support our ability to monitor the
overall progress of implementation.
2. Governance: We are developing a project outline framework to ensure clear lines for future
implementation. This will empower us to deliver the priority outcomes every year. We
would aim for the creation of a cross-stakeholder Steering Group to facilitate the strategy’s
delivery.
3. Evaluation: Visual feedback systems use is a relatively novel evaluation area. Building
from this year’s successful implementation, we are currently scoping and assessing the
most effective metrics and visual embodiments for evaluating the success of our students
to support implementation, as well as to ensure that The Grand Challenge delivers its
intended outcomes.
4. Engagement: To ensure that we remain as open and collaborative in our approach as
possible, we would like to create a The Grand Challenge Forum of key advocates and
influencers, to generate content for our students. This process aims to outline our
commitment as an open institution to ensure that diverse perspectives inform the
implementation of The Grand Challenge. This initiative aims to draw together experts
from a cross-section of stakeholder groups, facilitating collaboration across the innovative
landscape. Given the cross-cutting nature of design and its far-reaching implications for
our society and economy, it is important to recognise that the RCA cannot - and should not
- deliver on the ambitions of The Grand Challenge alone. This project should be open to a
multiplicity of stakeholders.
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The strategic importance of design use will also be reflected in the forthcoming Grand
Challenge and may be embodied in a future research Lab focusing on Resilience. We see this
area as the most impactful and promising space for design. In this context, building from the
design for safety study, training (intended and unintended), assessment (self and risk), and
connecting people emerge as the dominant technological embodiments to design resilient
societies.

2.1. Resilience Design Research Lab
Building from the analysis outlined, we have begun developing a proposition for a research
lab. The research lab suggests that developing an intersection between data, society, and
the environment, could potentially nurture a playground for design and technology to affect
change; from the local to the global. Proactive technological embodiments have the power to
galvanize communities’ resilience. Technologies have the potential to be accountability tools
with the power to improve people’s lives, influence institutions, and even affect legislation.

2.2. Missions and Actions
This section maps the aforementioned three proposed core missions, which are structures
around five recommended key actions. This suggested framework will be used as the primary
delivery channel for the design resilience lab implementation.
This approach sets out a suggested framework that we can continue delivering against,
building on the initial set of insights made. This is therefore an initial list of actions, and we will
keep it updated as we identify new actions to drive forward the strategy. We will look to provide
more regular updates building on this, ensuring that the strategy’s focus reflects the everevolving picture of design.

Figure 54. Resilience lab framework.
Going forward, the proposed research lab further exploring the alternation from exploration
to implementation — exploring the Strategy’s recommended missions areas of action for
further exploration. To support effective delivery, we are structuring the implementation work
programme around three core priorities.
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The lab may seek to operate in three distinctive areas; Academia, Education, and
Entrepreneurship. In academic terms, in order to provide greater impact, the lab may operate
in an extended academic profile. This will include potentially adopting a mixed approach to
future publications. This means that we will combine short and long publications and targeted
knowledge, focusing on developments relating to each of the strategy’s three core missions.
The lab suggests that it may support students by providing knowledge and resources to foster
entrepreneurship. These initiatives could range from equipment to internships to acceleration
via a collaborative agreement with InnovationRCA. For instance, several of this year’s Grand
Challenge finalists have integrated the experience and knowledge gathered through the Grand
Challenge into new projects.
Georgie McKenzie’s soloX project is aiming to tackle safety in women by assessing perceptions
of safety in public spaces. She developed a novel interaction to build a dynamic and fluid realtime model for safety. Shefali has conducted an exceptional project to improve the safety of
drivers/bikers in high temperatures by developing an innovative machine learning method on
shadow awareness in the city. Or Ryan Mclure, who has developed a new technology to identify
the quality of water. This project was developed in the context of Northern Ireland but could be
deployed anywhere in the world. This is also the case with the other two projects. The proposals
were highly praised by all the tutors involved in IDE and prompted them to further develop
the proposals. These potential high-impact projects would benefit tremendously by having a
dedicated structure to support and nurture them.
Through these measures, we are confident that we can harness the power of design to
enhance our economic and social prosperity and position the RCA at the forefront of upcoming
transformations.

Figure 55. The new design-led model and how it differs from current models such as Transition
Design.
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CHAPTER 5
Resilient Design Development

Figure 56. The emerging opportunity of the design for safety grand challenge lies is exploring
the three research question that were uncovered by our research; What are the important
time, location and cultural factors for collaboratively developing resilient futures? How can we
uncover and communicate risk appetite when collaboratively designing resilient adaptability?
What is the role of behaviour change when designing resilient futures? These direct and
underpin the future project of design resilience around the strategic partnership role for
design, but also reflect the questions back onto design itself to question its methods, approach
and practices.
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