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ABSTRACT
Energy Transition is the growing need of the hour. With 
a switch from current energy systems to sustainable 
options, the whole population is impacted. Meanwhile the 
intercultural society in the Netherlands is growing, which 
calls for a change in the policy making processes, making 
inclusion in energy transition critical for which empathy 
is of utmost importance. To address this challenge, we 
approached dutch citizens with a Turkish immigration 
background (DCTIB) and policymakers.

A speculative world of 2100 served as a basis for DCTIB for 
critical analysis to extract values which were translated into 
an artefact for policymakers to provoke empathy which may 
lead to inclusive policies.

The results are twofold- although most participants 
identified and were able to empathise with the values, the 
quality of the experience could be ameliorated. The paper 
contributes knowledge to the HCI design community 
revealing insights into experiential speculative storytelling 
and its impact on policy making.

Authors Keywords
Policy Making; Empathy; Speculative; Experiential; 
Storytelling; Critical Making; Minority Groups; Energy 
Transition.

1 INTRODUCTION
When living in a democracy, policies should be reflective 
of a country’s values and wishes. By conducting thorough 
research, the needs and values of all citizens should be 
taken into account when writing policies in a democratic 
society [44]. Unfortunately, policies are not always inclusive. 
Minority groups, like immigrants, are often excluded, either 
through policy making or through its communication [23].

Dutch policy makers in the energy transition reforms face 
the same concerns, and need help in including a larger 
network for policy decisions and outcomes [18]. Leach, 
G defines energy transition as a driven, socio-economic 

change that breaks constraints for wider use [25]. It is one 
solution for the increase in global warming. Policy makers 
should be supported in being empathetic towards the needs 
of minority citizens because everyone is part of the energy 
transition [49]. From previous studies it appears that policy 
makers make use of multiple citizen participatory methods 
such as focus groups, questionnaires, citizens’ panels and 
workshops to create more inclusive policies [1]. Yet there 
is a gap for new approaches to be used such as experiential 
speculative storytelling [30].

To raise awareness amongst policymakers and to inform 
them of this exclusion, creation of empathy for minority 
groups could be of value [35]. Storytelling is one method 
of creating this empathy as it stimulates an equality of 
perspectives [27]. Equality in this context refers to equal 
chances to participate in energy transition on a personal 
level. One way of storytelling is through experiential 
speculative storytelling. This approach is similar to that of 
speculative design. However, speculative design seems to 
focus on the future itself whereas experiential speculative 
storytelling focuses on the process/experience towards this 
future. Experiential speculative storytelling takes a first 
person perspective and creates meaning in correspondence 
[3]. Nevertheless, there is little research on whether this 
approach is successful at creating more empathy among 
policy makers.
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A first approach which could capture the values and 
emotions of minority groups could be through speculative 
critical making sessions, where deepest wants and needs can 
be expressed using speculation. This approach uses making 
and prototyping as a medium to help people express their 
conceptual ideas and reflect on them [39]. If these values and 
emotions of the minority groups could then be experienced 
by policymakers through experiential speculative 
storytelling, could it create more empathy?

To reach the goal of more inclusive policy making for 
minority groups in the energy transition, this research aims 
to create more empathy among policy makers through 
experiential speculative storytelling.

By using online speculative critical making with Dutch 
citizens with a Turkish immigration background (DCTIB), 
we have extracted their stories, values and emotions about 
their wants for the future surrounding the energy transition 
and gained insights for the created speculative experience. 
DCTIB was chosen because they are one of the largest 
immigration communities in the Netherlands and because 
of their inherently collectivist values [10]. This may be an 
interesting contrast with the individualistic nature of Dutch 
policy makers to draw conclusions [20]. Policymakers will 
undergo the designed experience and identify and reflect on 
the values and emotions they experience in it. Next, empathy 
will be measured from the policy makers by comparing the 
values and emotions they felt from the experience with that 
of the values and emotions portrayed by the DCTIB. In our 
hypothesis we propose that the stories, values and emotions 
felt by the policy makers after the experience would 
reflect those expressed by the DCTIB revealed from the 
critical making sessions. In this way, showing whether this 
approach could become an opportunity for empathy creation 
in policy making. This study investigates the research 
question: Does experiential speculative storytelling with 
minority groups create empathy among policy makers about 
the exclusivity of DCTIB in energy transitioning homes?

The following sub questions provide context to the research: 

- Why do policy makers need empathy for policy making? 

- What do we classify as empathy? 

- How are DCTIB excluded from ET? 

- What are stories, values and emotions of Dutch people 
with a Turkish background around the energy transition in 
the future? 

- How can we create a speculative experience to convey 
these values?

First, we provide an overview of existing literature tackling 
the aforementioned questions and discussing the gaps our 
research could contribute to. Next, we report on our methods 
used for our case study of critical making sessions with 
the DCTIB and experience with policy makers, including a 
description of the created experience. Finally, we conclude 
with our results for both parts of the study, and a review of 
the limitations and future directions. This article contributes 
to the HCI community, revealing insights into the approach 
of experiential speculative storytelling and its impact on 
policy making. The outcomes of this research will generate 
more knowledge for policymakers to perhaps reach a more 
inclusive policy making process. Lastly, it is significant 
for the growing intercultural society of the Netherlands 
intertwined with immigration [32].

2 RELATED WORKS
This research refers to other research about energy 
transition. Next to that, research on inclusion of immigrants 
on the energy transition is relevant. Also inclusive policy 
making is relevant as well as participatory projects and 
political engagement. Finally looking into speculative design, 
political engagement and creating with participants leads to 
the gaps and opportunities for this research.

2.1 Energy Transition

The energy transition can be interpreted as an overarching 
approach that aims to contribute to the solution of multiple 
problems. Two major problems, for which energy transition 
can be a solution, are being faced in the world today: 
The climate is globally warming up which is a threat for 
humankind and nature. Society is running out of fossil fuels, 
while the dependency for it is high.

The reason why the climate is changing is because used 

energy produces too much greenhouse gasses. Currently, 
dependence on grid energy supply is too high and increasing 
levels of greenhouse gases are contributing to climate 
change worldwide [48]. The goal of agreements about 
climate change is to make a shift from binding emission 
mitigation targets based on common metrics for developed 
countries only towards voluntary commitments for all [22]. 
The problem for policy makers in a liberalised environment 
is that the costs for working on climate policy goals are 
paid off by energy customers [38]. Next to that, this society 
is running out of non-renewable fuels. This is a problem 
because this same society is dependent on energy [48]. At 
the moment, non-renewable fuels are being used more than 
renewable energy sources because of financial advantage.

Energy transition is an alternative where there is a transition 
from non-renewable energy to more renewable energy. It 
focuses on lowering greenhouse gasses and energy security 
which can be achieved by using new techniques and 
applications [48]. An example can be the transition from gas 
based cooking to electricity based cooking.

The change of the energy transition starts from a common 
goal to improve living standards [25]. For example reducing 
the emission of greenhouse gasses to cause a reduction of 
air pollution. In the Netherlands, the energy policy aims 
to secure the supply, improve environmental quality and 
economic efficiency with the aim to achieve a sustainable 
energy system. The Dutch transition approach created a 
long-term vision and high ambitions. This is partly done 
by aiming for system innovation in the energy system [24]. 
Also, combining these goals with a process aimed at learning 
and stakeholder involvement helps. Together, these two 
approaches result in long term thinking [24].

2.2 Inclusion of Immigrants in the Energy Transition

Immigrants compromise a high section of the Dutch 
population [6]. In order to make collaborative change, 
minority groups also need to be included in the transition. 
Research shows that these immigrants are currently 
relatively underrepresented and therefore excluded more 
than other citizens because of income differences as well as 
experiencing issues with the Dutch language and literacy 
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in general [37]. Most policy makers are ignorant about 
inclusion towards migrant groups or are not occupied with 
the topic [31].

Dutch citizens with a Turkish immigration background 
(DCTIB), who are one of the biggest groups of immigrants in 
the Netherlands, more often receive welfare from the Dutch 
state compared to Dutch citizens [10] [9] [2]. The DCTIB 
also generally earn 26 percent less compared to Dutch 
citizens. This means they have less money to spend [37], 
which can make them less able to participate in the energy 
transition [37].

Another reason to focus on Turkish immigrants in our 
research is because of contrasts between Turkish and Dutch 
culture, which leaves a gap for our research to bridge. 
One evident contrast is that Turkey seems to have a more 
collectivist culture compared to the more individualistic 
nature of the Netherlands [21].

2.3 Inclusive Policy Making

The goal is to create policies for the coming years and 
decades. Policymakers have to imagine years into the 
future while taking into account the needs of all citizens 
because the policies made impact the future situation [47]. 
One challenge in policy making is to include the values of 
underrepresented citizens. Policymakers need new tools to 
become more future facing in their decisions and to address 
the challenges that societies are facing today [47]. Different 
methods are nowadays used in policy making such as 
public consultations. However, those processes often seem 
inaccessible to many segments in society [47]. Therefore, 
citizens can feel excluded from the decision process [47]. 
Currently, several municipalities that are affiliated with 
‘Klimaatverbond Nederland’ are working on inclusive 
participation [31]. Examples are policy making processes in 
which policymakers closely work together with enterprises 
to make sure the system works efficiently, with policies 
helping them forward [43]. Other policymakers make use of 
inclusive support frameworks after policies are decided upon 
[4]. Those frameworks are based on collective control. It is a 
process in which policy making and participation is to some 
extent distributed away from a central authority source 

[4]. This gives the opportunity to work on more inclusive 
approaches towards energy transition. This inclusivity refers 
to participation.

2.4 Participatory Projects and Political Engagement

The goal of participatory projects in general is to give 
citizens more influence. However, citizen participation does 
not lead to a new division of roles between government and 
citizens [29]. It leaves the way of decision making intact, 
while it creates more space for ideas from citizens. Therefore, 
it contributes to greater legitimacy of decisions. However, 
the influence of citizen participation remains limited to 
providing ideas. This means their impact depends on the 
design of the participatory process [29].

Theorists claim that citizen participation influences 
democracy in a positive way [28]. From several types of 
democratic innovation, referendums and participatory policy 
making show to contribute the most to inclusion. This leads 
to an increase in public engagement and contributes to the 
support for decisions among participants [28].

There are several projects in the Netherlands where 
interactive policy making increases the influence of citizens 
on decision making [46]. The methods used depend on 
the type of power division. For some projects participants 
with a wide range of viewpoints are required, whereas for 
other projects, the selection of participants is done based 
on interests. A final case is to recruit participants based on 
representativeness as well as diversity [46]. This information 
provides the opportunity for this research to be creative 
in the way of selecting participants for the critical making 
sessions as well as the experience.

2.5 Speculative Design and Political Engagement

Speculative Design has been used extensively in past 
research - these range from healthcare and home [50] [19], 
to energy futures [41] to future cities and technologies [45]. 
Hoang et al. [19] have used it as a medium for patients to 
expand the range of methods used to understand patients in 
healthcare settings.

Using speculative design as a means of political engagement 
can change citizens’ attitudes towards the decision making 
process. Speculative design was proposed as a potential tool 
for including citizens in imagining the future implications 
of policies in creative ways and understanding complex 
services [47].

Research suggests empathy leads to development of 
practices, services and policies that promote social justice. 
Trying to understand a day full of uncertainties like whether 
there is enough to eat, where to sleep, where to go for 
medical care, leads to policy makers truly understanding 
the concerns of others and be better equipped to respond to 
those needs [42].

In the field of social work, it is acknowledged that, 
“because policymakers and those in positions of economic 
and social power are often far removed from the day-to-
day experiences of people who are poor, it is sometimes 
necessary to help them to understand what it means to live 
in poverty. The more empathy policymakers have, the more 
likely they are to relate to the lives of the people affected by 
social policies and programs” [15] [36].

Speculative design is a technique that enables thinking 
about the future critically and prospectively [8]. In the book 
Speculative Everything, the authors propose this as a tool 
and ask “what if” questions that intend on opening debate 
about the kind of future people want (or do not want). 
It calls for “a multitude of worldviews, ideologies, and 
possibilities” [8].

Speculative design through storytelling aims to present 
alternate cultural and social realities and provoke people by 
bridging their current perception of the world to a fictitious 
artefact or scenario [33]. Provocation can facilitate strong 
reflections about existing practices, which leads to long 
lasting behavioral changes. Dunne and Raby [8] explain 
that their speculative practice: “thrives on imagination and 
aims to open up new perspectives on what are sometimes 
called wicked problems, to create spaces for discussion 
and debate about alternative ways of being, and to inspire 
and encourage people’s imaginations to flow freely.” It 
“challenges how people think about everyday life” thus 
being provocative [8].
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According to Buchenau et. al. [5], Empathetic Design 
starts with the need to understand user experiences in 
early phases of the design process, which in our case are 
excluded minority groups (DCTIB). The main objective is 
in developing a deep empathetic understanding of users’ 
unarticulated needs and using that understanding for 
innovative and human- inspired design.

Design fiction is another label for works of design that are 
speculative, and represent alternate versions of the world.

Much like Dunne and Raby’s critical and speculative 
design, design fiction grapples with the cultural, social, 
and ethical impact of technology, but makes fewer claims 
to spark debate or encourage change. However, design 
fiction likewise remains more a genre of – or an interpretive 
framework for – design-in-the-world, than a practice or 
method for actually doing design [14].

2.6 Creating With Participants

One way of using speculative design to engage audiences 
includes design fiction and critical making in the process of 
co-creation. Forlano and Matthew [13] employ speculative 
design in their workshop based research to encourage 
stakeholders to engage controversies surrounding urban 
technologies. The authors argue that public workshops are 
effective means of raising questions about participants’ 
future oriented concerns and issues.

Critical making is another design research practice that aims 
to reflect on social and cultural values and beliefs related to 
technology. Ratto explains that critical making “differs from 
[these] practices in its focus on the constructive process as 
the site for analysis and its explicit connections to specific 
scholarly literature” [14]. In other words, in critical making 
it is the act of creation and contextualization or discussion 
that is the central focus. Ratto claims that this engagement 
creates personal investment in addressing matters of 
concern, problematising connections between society and 
technology, and creates deeper conceptual understandings of 
technical innovation.

In the final phase of our research, we have used an 
amalgamation of speculative storytelling and experiential 

design as well as critical making to provoke empathy among 
stakeholders guided by the theory of intersubjectivity.

Intersubjectivity helps understand experiences as shared 
by multiple people and how humans experience each 
other through a design. This theory helped us in defining 
the definition of empathy- understanding values of the 
DCTIB by stepping into their minds through personal 
stories. Phenomenologists argue that intersubjectivity 
requires a simultaneous analysis of the relationship between 
subjectivity and the world. The regions of ’self’, ’others’, and 
’world’ belong together; they reciprocally illuminate one 
another, and can only be understood in their interconnection 
[51]. 

2.7 Gaps and Opportunities

HCI has evolved as a field. It started by making computers 
more usable in terms of human factors. Human centered 
design techniques are defined as taking into account 
ergonomics, communication and interaction towards 
humans [16]. It later explored how to couple the relations 
and communication processes between humans and 
computers and create pragmatic solutions in pairing the 
two [17]. Attention was later dedicated to how meaning 
is created, how humans experience their relations with 
technologies [12]. Most recently, the field has again turned 
to a more theoretical perspective, incorporating various 
forms of social theory into its repertoire [12]. Over the 
past decade, Speculative and critical design and related 
approaches have penetrated the HCI discipline to the extent 
that they are now familiar terms in the community. However 
none of the works in the field use speculative design in 
tandem with critical making as a form of co-creation in 
the field of energy transition to address inclusiveness in 
policy making. Nonetheless, as noted by the Government 
office of science [40], Speculative design has been proposed 
as a tool for including citizens in imagining the future 
implications of policy initiatives in creative ways. The little 
book of Speculative Design (2020), addresses this from the 
perspective of policy makers- to build empathy and provoke 
critical thinking among citizens through speculative design 
in contrast to the traditional methods of written reports [47].

Through this research we want to explore the extent of 
the scope of speculative design in a two step approach. 
Through critical making at the level of citizens and through 
intersubjectivity at the level of policy makers to understand 
the needs and desires of the citizens and convey them to 
policy makers to create provocation and empathy.

In this research, we provide a speculative world as a video 
prompt to the DCTIB participants who speculate further on 
it by critical questioning and prototyping their stories. These 
speculations and stories then serve to create an artefact to 
generate empathy among policy makers towards DCTIB. 
This empathy, may eventually lead to policy makers creating 
inclusion for DCTIB regarding the energy transition.

3 METHODOLOGY PART ONE
We addressed the methodology through a two step 
approach. First, interviews and critical making was done 
with DCTIB to extract stories, values and emotions. Then, 
research was conducted with the experience created from 
the results of the first part of the research and interviews 
were done with policy makers.

3.1 Critical Making Sessions

3.1.1 Protocol. During the critical making sessions, 
qualitative interviews and video recordings were collected 
for further thematic analysis. The team collected qualitative 
data based on the values participants seeked in the energy 
transition in the year 2100. As a result of speculation, the 
critical making method was chosen to facilitate the making 
of stories and stimulate creativity among the participants. 
The context of cooking was chosen to make the scenario 
relatable to the participants. The critical making session was 
divided into three main parts. First, demographic questions 
were asked to get first impressions from the participants 
on their views on the energy transition and their role in it. 
Then, a video prompt was shown for inspiration on how 
energy could be generated in the year 2100 (Appendix 9). 
Finally, a semi structured interview took place in which 
participants made prototypes to illustrate their stories and 
answers (Appendix 4).
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The session was held online to be in line with Covid-19 
regulations. To develop a personal connection with the 
participants, especially lacking in online encounters, the 
researchers called the participants one-on-one prior to the 
critical making sessions.

3.1.2 Video prompt. The video prompt showed a future 
where the climax of the climate crisis was reached, after 
which humans needed to reimagine and rebuild the world 
in the year 2100. The video ended with questions for the 
observer, to prime imagination. It was narrated in english 
with Dutch subtitles.

3.1.3 The Participants. The sessions were held with five 
Dutch citizens with a Turkish migration background. The 
participants were recruited through our own network by 
snowballing and through o the Turkish student association. 
The participants consisted of two women and three men of 
which three were in the age group of 20-27 and two of 50-55 
(Appendix 6).

Inclusion criteria for our participants were DCTIB with 
a legal status above the age of 18 with fluency in English 
and/or Dutch to be able to express themselves without 
inhibitions. Exclusion criteria were people under the age 
of 18, people with physical or mental impairments limiting 
participation in the studies, or their understanding of 
the consent form and procedures and refugees and other 
immigrants with precarious legal status.

From the first age group, two were students and one recently 
graduated from the Technical University of Eindhoven, with 
different engineering backgrounds. All of them are third 
generation migrants. From the second age group, one was an 
IT manager and one was a warehouse worker, both second 
generation migrants.

The participants’ origins were the regions of Kütahya (2 
participants, same family), Kırşehir (2 participants, same 
family) and one from Karaman. The current place of 
residence in the Netherlands of the participants is Leiden 
(2 participants, same family), Tilburg (2 participants, same 
family) and Eindhoven.

3.1.4 The Method. Three sessions were individually 
conducted, and one included two participants together. 
Because of a lack of means to reach participants in the 

pandemic, participants 1 and 4 were from the same family 
and participants 3 and 5 were from the same family. We 
chose deliberately to not include them in the same session to 
not let family relationships influence free thinking.

3.1.5 Interviews. The session was focused around the 
question of: what would you want the world to look 
like in 2100? For the interview questions, the aim was to 
understand and unravel what the participants valued most 
by describing a future. The questions were deliberately very 
open and researchers followed up on the interpretation 
of the questions by the participants to capture their 
perspectives and values.

The interview started with a reflection on the video to 
prompt a concrete start for the participants to base their 
reflections on, after which the questions were more open 
ended with a focus on cooking in the future to narrow the 
context down.

3.1.6 Critical Making. The participants were asked to use 
lego at hand during the session to create the prototypes as 
in [34]. Lego was chosen as a medium due to its easy use 
and rapid building feasibility. With these, participants could 
easily convey their thoughts and ideas. Via a conversation, 
stories emerged from their creations.

During the critical making session, participants were 
asked to build two things. The first was to build upon the 
discussion of how they would want the future to look like. 
The second was to build what they would use to cook in the 
year 2100. The Analysis The qualitative data from the critical 
making sessions was interpreted through thematic analysis 
based upon Braun Clarke [7], who use a six-phase approach: 
familiarise with the data, generating initial code, searching 
for themes, reviewing potential themes, defining and naming 
themes and producing the report.

The stories told and designs created by the participants were 
analysed within the framework of the themes. Thematic 
analysis was chosen because the data collected was mainly 
transcriptions of interviews which needed to be put into 
themes to extract main values and stories.

3.1.7 Pilot Studies. A pilot study was conducted with one 
participant from the department of Industrial Design post 
to which some changes were made to the protocol for better 

data collection.

The video prompt during the pilot was focused on the 
climate crisis, more than the speculative future. Which 
caused the participant to be focused on the problem in 
the now instead of their own ideas of the future. This was 
modified by including speculative ideas and more abstract 
video clips to leave room for interpretation and imagination. 
Furthermore, the researchers concluded that during the 
pilot session, follow-up questions could be more thorough 
to reach the core of the values of the participant. In the 
sessions after the pilot study, the researchers emphasised 
on ‘why’ until the underlying values emerged. Nonetheless, 
the pilot study produced interesting data, and was therefore 
included in the data analysis.

4 RESULTS PART ONE
4.1 Critical Making Sessions

The first analysis started with a rough coding of the data per 
critical making session. Small groups of codes emerged from 
every session, all data was then analysed together, gathering 
groups of codes from the critical making session into larger 
themes. During this step, ten overarching themes were 
identified.

The questions of the critical making sessions can be 
found in Appendix 4. The analysis resulted in three main 
values and emotions. Next to that, the analysis also came 
with three main stories that were implemented in the 
immersive experience. These stories are communicated 
through the experience in which interdependency is shown 
by highlighting the contrast between individualism and 
collectivism. As stated earlier, this portrayed a conflict 
between the values of the DCTIB and policymakers. The 
three values with attached stories are the following:

 1. Basic Needs Through Sharing: Food tube sytem;

 2. Convenience: Magic Microwave;

 3. Caring/Listening: Listening Buddy.

4.1.1 Basic Needs Through Sharing: Food Tube System. 
This first value we found is that everyone should have the 
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opportunity to meet their basic needs through collaboration 
and interdependence. Everyone should be supported by 
the government with limited control. Other priorities are 
equality, comfort and freedom. One of the prototypes 
visualising this is the Food tube system [Figure 1]: 

 “You can give and receive food from all over the   
 world.” - P1 

The participants made suggestions by stating: 

 “First people need shelter, food and warmth; and  
 then the rest.” - P3 

It was indicated by a participant: 

 “Energy transition is needed, but I think it is being  
 pushed too much.” - P3 

Further, they put energy transition as a value in a 
perspective of relevance: 

 “It’s just something, of course they care about it   
 [climate change], but they really do not have 

 the energy or time to do something about it 

 [energy transition]. So I think the government   
 should really do something about it.” - P4

4.1.2 Convenience: Magic microwave. Another value is 
that of convenience, which seems to be more valuable than 
sustainable development, for the DCTIB. An example was 
the Magic microwave [Figure 2]:

  “You put the ingredients in there and a prepared  
 dish comes out.” - P3 

This was indicated by the participants:

 “I think efficiency is what drives people.” - P5 

 ”I don’t see people abandon their habits to try new  
 things.” - P3 

They also spoke about a high value of convenience in the 
future when new developments and products are applied:

  “It should be something that is very easy and   
 reachable for them, to be able to take action. It   
 should not be an extra worry for them.   

 Because they have to worry about things   
 like getting food for the children.” - P5

4.1.3 Caring Listening: Listening Buddy. The final value is 
to support and help each other and think beyond yourself. 
This leads to the desire for more respect and the possibility 
to look at nature for alternative solutions. A story mentioned 
by the DCTIB participants was about a listening buddy 
[Figure 3]:

  “A robot that generates energy by listening to   
 you.” - P2 

The participants confirmed this value of supporting and 
listening: 

 “We are in a world where you cannot trust every  
 one and you cannot always tell your story.” - P2 

 “I think that people should care more about others  
 and not just themselves.” - P3 

They also referred to why this value is important to them: 

 “It [supporting each other] is good for the   
 community, but it is also good for your   
 self-interest.” - P3

5 EXPERIENCE: EMPATI
The experience, Empati, consists of two aspects- a virtual 
reality video and vibrating garments to make it immersive 
and provocative. Refer to the appendix for design decisions 
(Appendix 1).

5.1 Virtual Reality Video

The video consists of two parts: First, it emphasises on 
the present individualistic society in the Netherlands and 
proceeds to draw a contrast with a speculative world of 2100 
which is inherently collectivist in nature [Figure 4 and 5]
(Appendix 10). The contrast aims to let participants reflect 
on present day policy making procedures and understand 
exclusivity of minority groups in dutch society as well as 
expose them to the needs and values of DCTIB.

Figure 1: Food Tube System

Figure 2: Magic Microwave

Figure 3: Listening Buddy
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The video starts in the present and shows a student house 
with two people from different nationalities and ethnicities. 
As a result, they do not speak the same language. This 
leads to confusion during interactions. The first person 
tries to interact with the second and ask for, as well as 
give help, but the latter does not understand, leading to an 
awkward situation when the latter starts ignoring the former 
unintentionally. The setting is in a kitchen with present day 
technologies in the home. When the two finally sit down 
at the table to eat their separate meals, the former asks the 
latter for tea and ends up getting sugar. This segment ends 
with the narrator and other background voices emphasising 
on phrases linked to individualistic culture- “I want, I like, I 
am...” and so forth.

The second segment takes place in the future in the same 
setting [Figure 6 and 7]. During this, there is no mention 
of nationalities or any differences. The people speak the 
same language which is indicated by their body language 
towards one another. They cook and eat together. The scene 
is filled with concepts and values that were extracted from 
the critical making sessions [Figure 8 and 9]. The people 
use the magic microwave and the tube system displaying 
values of convenience and basic needs. They constantly help 
one another without inhibitions and interact pleasantly. 
The segment ends with the narrator echoing voices from 
a collectivist society- “We are, We want, We like...”and so 
forth.

The values from the listening buddy resonate throughout the 
experience in both segments. The importance of listening to 
one another and understanding one another is emphasised 
in both segments implicitly.

5.2 Vibrating Garments

The participants wear garments [Figure 10] on their chest 
and wrists. The garments enclose vibration motors within 
them and were operated manually. These are meant to 
provoke policy makers at certain moments during the 
experience, to make the experience even more immersive 
and add another dimension. The garments are made for the 
chest and wrists. Vibrations are something that you do not 
need sight to identify. It is something you feel.

Figure 4: Individualistic Society 1

Figure 5: Individualistic Society 2

Figure 6: Collectivist Society 1

Figure 7:Collectivist Society 2

Figure 8: Food Tube System Figure 9:Magic Microwave
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Further, they are lightweight, safe and the degree to which 
they vibrate can be adjusted. They are strong enough to 
provoke but not strong enough to be distracting or obtrusive. 
Therefore, they were chosen to work with.

Hands were chosen as places for the motors in order to 
connect what was done in the video to the participant and 
provide an immersive experience. Chest was chosen as it is 
intimate yet unobtrusive.

6 METHODOLOGY PART TWO
6.1 Experiential Speculative Storytelling

6.1.1 Protocol. From the critical making sessions, an 
experience was created by the researchers, described in the 
next section.The final step in this research contained the 
presentation of the artifact to policymakers. These were 
policy makers from of Dutch provinces or municipalities. 
Municipalities were involved in this research to account 
for the different tasks these organizations carry out. 
Municipalities target all goals set including those regarding 
energy transition. Consequently, municipalities have 
different departments. For this research, living, energy 
transition and the social domain were important.

The research existed out of four different steps: a before 
-interview, the experience (as described in the next section), 
an after- interview and finally a joint discussion per 
municipality. Prior to the research with policymakers,the 
research contact with the policymakers consisted of two 
parts. It began with an interview with the participating 
municipalities about the current position of the policymakers 
in the Dutch energy transition as well as the inclusivity of 
residents in the energy transition. This information is used 
to get a grasp on the current situation.

After the experience artifact was made, it was presented to 
the policymakers. The policymakers were asked to interact 
with the artifact while describing what they experienced, felt 
and thought. Another semi-structured interview was done 
after this experience in which demographic and open ended 
questions were asked.

6.1.2 Analysis. To analyse the qualitative data captured 
through interviews after experiencing Empati, a thematic 
analysis was conducted, again based upon the Braun Clarke 

Figure 10: Garments and VR Glasses
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method [7]. The interviews were transcribed and grouped 
into themes. Within the themes which came out of the 
analysis, the team would then compare what values and 
stories the policy makers experienced with what values and 
stories the DCTIB expressed (using the prototypes of the 
DCTIB as reference).

7 RESULTS PART TWO
7.1 Experience: Comparison of Stories and Values

The experience [Figure 11 and 12] lead to the following 
results:

7.1.1 Basic Needs Through Sharing: Food Tube System. 
The first story incorporated in the experience, the Food 
Tube System and the idea behind it of collaboration and 
interdependence in the second part of the video was 
recognised:

 “In the beginning everyone did their own thing.   
 [...] By the second part I felt more comfortable and  
 it was more together.” - P4

 “That idea of ’together’ I got.”-P5

One participant recognised the need for working together, as 
opposed to working on your own:

 “I can imagine that working on the energy   
 transition alone can feel hopeless and that you   
 want to do it together.” - P4

7.1.2 Convenience: Magic Microwave. For this second story, 
one participant indicated a recognition of the underlying 
want for efficiency. They saw the shift from having to make 
food to not having to worry about having to make it, and 
focussing on enjoying it:

 “It’s no longer about making the food, but more   
 about enjoying it. It was just there.” - P6

For participant 5, it did provoke thought about their own 
life:

Figure 11: Policy Maker Experiencing Empati Figure 12: Setup of the Experience

 “I’m going to wonder if I would want that too. [...]  
 The magic microwave scared me off because I   
 wouldn’t want that at all.” - P5

7.1.3 Caring and Listening: Listening Buddy. The third 
story, the Listening Buddy, which emphasised on listening 
to and caring about others, was recognised widely by the 
participants.

Often, contrasts were recognised: 

 “I recognized a lot of social cohesion and   
 exclusion.” - P1

Participants mostly referred to this aspect in terms of 
communication. The experience stimulated strong feelings in 
the participants:

 “I felt ignored in the first half. [...]The second part  
 was pleasant and more pleasant because   
 communication went better.” - P3

 “In the first video, communication was minimal   
 and that didn’t feel natural. [...] In the    
 second video, communication in words   
 was minimal, but the people were more   
 connected.” - P4

The theme of listening and communicating was reflected 
upon in the realms of policymaking:

 “It does trigger you: that there are groups where   
 the message just doesn’t get through.” - P2

 “I think we do have all those conversations where  
 we are aware that there are people we don’t   
 understand.” - P6

7.2 Experience: Other Themes

7.2.1 What Policy Makers Thought DCTIB Want. Before the 
experience, participants stated that they did not know what 
DCTIB would want or need for the future:

 “So I don’t know what they would need. I would  
 have to ask them myself.” - P5

Some participant thought DCTIB would not have different 
values:

 “I doubt whether it is very different, what they   
 value.” - P3

7.2.2 Provocation of Feelings. Participants indicated that 
the experience provoked a certain feeling, for example 
feeling scared(P5), feeling ignored (P3) feeling pleasant and 
unpleasant (P3, P4). In general participants indicated a focus 
on feeling:
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     “You feel it more so it stays longer” - P5

 “The way works because even though I’m not a   
 Turkish immigrant, I can feel it.” - P6

 “This is universal because no language is needed to  
 understand it. It’s about feeling.” - P2

7.2.3 Provocation of Reflection. Going through the 
experience, participants also reflected upon themselves, 
connecting the experience to themselves.

 “You start to wonder: what would I do?” - P2

Participants spoke about how the experience did or did not 
match with their values and needs for the future:

 “I recognized the get-together in the second part  
 of the video. That is also how I want to see the   
 future.” - P6

 “The magic microwave scared me off because I   
 wouldn’t want that at all.” - P5

One participant reflected upon themselves in contrast to the 
DCTIB:

 “I notice now that I did not say that [the values   
 they thought the DCTIB would have] but that is   
 because I am an highly educated Dutch   
 woman.” - P6

The research also triggered reflection on the bigger picture 
of inclusivity in policy making:

 “The policy must be a single policy that fits in with  
 all the different worlds [of different people].” - P3

 “I also don’t realize enough what is important for  
 others in the energy transition.” - P5

7.2.4 An Experience is Impactful for Policy Making. 
Participants told the researchers that an experience was very 
impactful, in context of their work:

 “It makes you think. You become aware that the   
 message is not getting through because you are   
 literally experiencing it.” - P3

 “Right now it’s more in the back of my mind   
 and this experience does bring it up and   

 then you start to prioritize it more and   
 become intrinsically motivated.” - P4

The participants also made the contrast between the 
experience and text and implementation in their work:

 “I see possibilities in experiential communication  
 instead of text and language. I think that’s   
 powerful.” - P6

7.2.5 Implementing in Policy Making. The group of 
participants found specific areas of implementation in their 
line of work:

 “I think it’s a nice start of a conversation to go   
 into a neighbourhood which is very diverse in   
 background and in cultures where not everyone   
 speaks the Dutch language.” - P3

 “It can be an induction program for all policy   
 makers. So that you are aware of your    
 own bubble.” - P5

Finally, the participants had different ideas to further 
develop or implement the experience in policy making:

 “Have the video made by the target group itself.” -  
 P6

 “You can also make it wider. Inclusiveness doesn’t  
 just have to be about energy transition.” - P5

7.2.6 The Message not Getting Through. For some 
participants, the muffled voices in the collectivist part of the 
video (the ‘universal language’) made them feel excluded:

 [about the collectivist part of the video]“I felt left  
 out because I don’t speak that language.” - P6

 “I didn’t speak that language so I didn’t really feel  
 like I fit in.” - P3

Participants, such as participant 1 experienced confusion 
about the vibrations:

 “I don’t know what the connection was between  
 the video and the vibrating.” - P1

Participants indicated sometimes that values and stories of 
the DCTIB did not come through:

 “You can’t fully empathize with the person in the  
 film yet.” - P1

 “I think I interpreted it like that in the big picture  
 [the message of the experience] [...] but I think   
 that I didn’t get those specific values [...] out of the  
 video.” - P3

 “I thought it was a good video in terms of   
 awareness but I needed the explanation   
 afterwards.” - P5

8 DISCUSSION
In our research, we saw that stories and attached values 
incorporated in our experience, were actually recognized 
by the participants. Participants found it impactful and saw 
possibilities in policy making in the future. We will discuss 
how different aspects of the research could have influenced 
the results and in what way, and discussion for future work 
in extension of our research.

8.1 Critical Making

Firstly, due to the small number of participants in this 
research, it is not enough to make distinct conclusions. 
However, it can be further researched on and can perhaps 
be combined with future quantitative data to enrich the 
data. While it has served its purpose in allowing to lay 
a foundation for the research, it provides a limited view. 
Involving more participants will further expand the view 
of this project and area of research, while providing deeper 
insights and identifying other values and themes.

Secondly, the participants aged 19-27 for critical making 
were all studying at a technical university. Similar education 
and social circles may result in limited opinions. Two sets of 
participants were from the same family, which may imply 
similar outlook, problems, and needs although they were 
in different sessions. Three sessions were done individually 
while one was in a group. Having done the critical making 
with other participants could have influenced stories from 
the participants because of peer pressure, or positively 
influenced thinking because of inspiration taken from the 
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other participant This dynamic might have had an unwanted 
influence on the results. Additionally, due to the pandemic 
these sessions were held online, which limits the scope as 
well as may expose the discussions to misunderstandings 
and miscommunication.

One may also wonder whether we should be representing 
an entire minority group or whether we should be 
representing everyone equally. Further, in the field of policy 
making for inclusiveness, one argument often brought 
up by policymakers is that of too much inclusion to the 
point of borderline discrimination. How inclusive should 
policy making be? Should policymakers send every citizen 
a different letter? Research has yet to be conducted on this 
topic and could be an opportunity for other researchers. 
Some municipalities seem to believe that being aware of 
these differences is important and altering some of the 
ways they communicate to different groups is essential to 
reach them while others seem to believe that by treating 
each group differently, they are not being equal and could 
be discriminating against them. While aligning methods to 
involve various ethnicities and backgrounds may prove to 
be effective, every citizen may have different needs and not 
every citizen can be dealt with differently.

8.2 Experience Design

8.2.1 VR and Dizziness. Empati as an experience also had its 
limitations. The user tests for the video were not thorough 
or extensive due to lack of time. Mainly: the VR experience 
induced dizziness. Important to note shows that dizziness 
is more plausible in women, and even more so in women 
who are menstruating or are pregnant due to fluctuating 
hormonal levels [11]. This influenced our research 
substantially, because all policy makers involved in our 
research were women. More knowledge on this topic could 
have resulted in a more smooth research. The VR glasses 
made four out of six participants dizzy. One participant had 
to completely stop the session. This could have a destructive 
effect on the experience as a whole and more research 
should go into perhaps using another method to get a first 
person perspective and experience.

One way of doing so could be to still use the VR glasses but 

with having more interaction with the VR world created. 
Right now, the participants had to watch a very destabilised 
video. In the future, the camera could be fixed in one area 
and the participants could walk around at their pace and 
interact in that environment. However, this would call for 
more accessories that could make this experience much 
more costly.

8.2.2 Preciseness of the Vibration Motors. The effectiveness 
of the vibrating garments is doubtful and requires further 
iterations. During the experience, the motors were manually 
operated, were not precise in timing and power and could 
thus affect reaching a true immersive experience negatively. 
Furthermore, the first time the experience took place, 
researchers struggled slightly with controlling the vibration 
motors. This all could be the reason that participants, but 
mainly participant 1 expressed their confusion about the 
vibrations:

 “I don’t know what the connection was between  
 the video and the vibrating.” - P1

 “You can’t fully empathize with the person in the  
 film yet.” - P1

Participant 1’s feedback may be attributed to malfunctioning 
equipment and an overall less precise experience.

8.2.3 Future developments of added dimensions. In the 
future, this would be fixed by having a timestamp on the 
code allowing us to link the time of the video to when the 
vibration motors should be activated. Ideally, these vibration 
motors would also be integrated with other sensors to 
stimulate multiple senses for a richer experience, such as 
smell and touch. For now, vibration sensors were used to 
stimulate reflection points throughout the experience so that 
participants paid more attention to these specific points in 
time. A point to add would have also been to understand 
what these vibrations added to the experience and whether 
they effectively triggered the participants to pay more 
attention and reflect on certain parts of the story. This can be 
tackled in future improvements of our research.

8.2.4 Designers and technology as intermediates. 
This experience was designed using designers as a 
communication channel between the policymakers and 
DTCIB. This may have resulted in misinterpretations or 

miscommunication or affected the research in unwarranted 
ways. Further research should be conducted to make this 
approach sustainable and independent.

8.2.5 Experience with policy makers. The opinion of policy 
makers in our research may have been somewhat biased. 
The participants were already aware of the protocol and 
aim of the research before agreeing to participate. Thus, 
they recognised the problem and were aware of the need. 
Additionally, the theme of basic needs being a requirement 
was a point of conversation. Participant 6 stated:

 “If you don’t have a lot of financial resources, then  
 you are busy with if you have something to eat   
 tonight [...] then you are totally not busy with the  
 long term story of the ET.”

These participants could have been participants who are 
already very motivated and interested in the topic already 
and who see a possibility for improvement.

 “Of course I am a bit framed, because we are here  
 because of a certain reason.” - P3 

Therefore, further research should be done to enhance our 
first findings. Furthermore, Although multiple policy makers 
engaged with Empati, again the number was not sufficient 
to have really seen whether this approach could be of use 
in creating empathy towards minority groups in the energy 
transition.

Moreover, all policymakers who participated were women 
with no male perspectives.

8.2.6 “Why is there a majority of women?”. Evidence to 
suggest a higher female competence in empathy is scarce 
[26]. Nonetheless, the diversity for the sake of different 
perspectives must be taken into account for future studies.

 “It’s also about personal interest I think.” - P3

 “The social roles are mainly for the women.” - P4

8.2.7 Circling back to the participants. After having 
policymakers experience and discuss about Empati, the 
intention was to have the DCTIB experience it as well. This 
would have been to make sure that the story and experience 
the team had created related to the stories the DCTIB had 
expressed during the critical making sessions. However, this 
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was not done due to the time restraints and would be a point 
for future work in this research.

8.2.8 Physical form of Microwave/Tube vs. abstract listening 
buddy. The two concepts of the Magic Microwave and the 
Tube System were incorporated in the video in an actual 
physical form, whilst the concept of the Listening Buddy 
was used as a concept and implicitly applied throughout 
the length of the video. The implicit versus explicit nature 
of the values may have portrayed a variation in degree of 
importance to the policy makers and should be reflected 
upon for the future.

8.2.9 Overlapping values of the Listening Buddy and Food 
Tube System. The story of the Listening Buddy contains the 
values of caring for and listening to others, and the food 
tube system is focused upon collaboration and sharing as 
means for basic needs. Both of these stories could contain 
the value of ‘togetherness’. We see that the distinction 
therefore is sometimes difficult to make. In the analysis 
for the comparison of the stories and values that came up 
with the policy makers, we see that this is reflected in the 
expressions of the policy makers, where quotes could often 
fit both stories. For future works, it is important that the 
different stories used and values attached are demarcated 
clearly. This would enhance analysis.

8.2.10 Food Tube System and values. The story of the 
DCTIB of the Food Tube System portrayed for us the value 
of: everyone should have the opportunity to meet their 
basic needs through collaboration and interdependence. 
In the results, we saw that the values of collaboration 
and interdependence were recognized, however in the 
interviews after the experience, basic needs did not come 
up often. However, in the interviews before the experience, 
policymakers repeatedly expressed exactly what we wanted 
to convey:

 “If you don’t have a lot of financial resources, then  
 you are busy with if you have something to eat   
 tonight [...] then you are totally not busy with the  
 long term story of the energy transition” - P6

The policymakers were often occupied with the financial 
situation of citizens already and two policymakers even 
worked in the domain of livelihood. We propose the 
hypothesis that policy makers, after expressing their 

thoughts on basic needs in the first interviews, in the 
experience searched for different meanings than what was 
known for them.

Finally, the research is limited as it requires an additional 
step for final application. While it provides a clear 
visualisation of values of an otherwise abstract concept, 
it is not ready to be implemented. At its current stage, 
the experience merely presents a future avenue for policy 
making decisions.

It must be noted that in the method adopted by us, there 
are numerous mediators that form a link between the 
target groups. This raises the question whether it is actually 
helping in communication or just making the process 
tedious. Thus, future work must deal with making this 
process a lot more efficient to limit misunderstandings.

8.2.11 Stance on inclusion in policy making: where do we 
draw the line? In the research, all participants indicated an 
ambition for inclusion and accessibility:

 “We [the municipality of Eindhoven] have a   
 large ambition, for participation, to make   
 that as accessible and inclusive as possible.” P1

Participants, mostly from the municipality of Eindhoven, 
indicated that they did not focus on one specific background, 
because that could lead to discrimination:

 “In principle we do not exclude anyone, but it is   
 also not the case that we set up communication to  
 be only relevant for that target group.    
 Precisely because we don’t want to discriminate.” -  
 P2

 “When you say: think about someone with a   
 Turkish background, someone says: what about a  
 Moroccans background? And a Ukrainian one?” -  
 P1

However, with the approach of today participant state only 
a small group was being reached, mostly older men with 
native Dutch backgrounds:

 “Only a very small group turns up: in general a bit  
 older people, Dutch people mostly.” - P3

 “There was a picture of everyone involved and,   

 yeah, they were mainly grey, white men of the   
 age of probably above the age of 60.” - P2

This confirms the relevance of researching the inclusion 
of other groups in policy making in the energy transition. 
Participants gave insight in the practical side of inclusion, 
where do we draw the line between including cultural 
groups and generalizing to make it actionable:

 “In one project, we looked at: “who is living   
 in this neighbourhood?” [...] Then we    
 came to the point of: okay how are we going to   
 get the message across differently? Are   
 you going to send the one neighbour another letter  
 than the other neighbour, and on what grounds?” -  
 P3

This refers back to the question in qualitative research 
on how it can be scaled without losing the richness of 
individual story’s and the depth of the data.

9 CONCLUSION
After comparing the experience of the policymakers with 
the intentions of the DCTIB and the perspective of the 
policymakers themselves beforehand, the conclusion can be 
made that experiential speculative storytelling with minority 
groups seems to create empathy among policymakers about 
the exclusivity of DCTIB in energy transitioning homes. This 
conclusion can be made for this specific research context.

This makes the methodology of experiential speculative 
storytelling a hopeful approach for policymaking 
purposes. Therefore the values need to be interpreted 
and communicated as intended. Also, interaction for the 
participants experiencing Empati seems to be needed to 
make the experience more tolerable and to better stimulate 
empathy. The application of this method in an experience 
can be helpful for the start of a discussion for policymakers, 
citizens or other stakeholders. It can be an input for the 
creation of policy as well as carrying them out. Designers 
can play a role in intermediating between the experience 
artefact and the participant groups.

For future works, we would like to end on a couple of 
questions. Starting with: how can we include everyone? Is 
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this desired? For the inclusion of all citizens, should policy 
making be tailored to every single individual? How can 
this be scaled to the entire country? We look forward to 
discussions and research about this topic to work towards 
inclusive policy making.
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APPENDIX

1 DESIGN APPENDIX

1st Iteration

Ideation/Conceptualisation (C&A)

Before coming up with the concept of Empati, ideation 
sessions were done with the team to generate multiple ideas 
of experiences in which the policy makers could participate.

First, we challenged ourselves to make 100 sketches to 
spark unique ideas (Figures 13,14,15 and 16). The goal was 
to think of provocative designs that could make the policy 
makers reflect on their energy transition policies and how 
to make them more inclusive. This brainstorm led us to 
realise that the ideas we were coming up with were based 
on our perspectives and we missed perspectives and stories 
from minority groups to help us create this experience. 
To this end, we came to the conclusion that we would do 
some critical making sessions with DCTIB to collect stories 
and their perspective/values of this future transition. This 
ideation session was also combined with a carousel session 
in which we asked other designers to place themselves 

Figure 13: Sketch 1 Figure 15: Sketch 3

Figure 14: Sketch 2 Figure 16: Sketch 4
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in the shoes of a DCTIB that had certain values. We then 
ideated using sketches and discussions on what type of 
prototype they would create to convey these specific values 
(Figure 17). Aspects such as using patterns relevant to the 
culture or using softer materials to facilitate comfort and 
communication were given which we also took into account 
within our next iterations.

After the critical making sessions and its analysis, we 
had another brainstorming session, this time, using lo-fi 
prototyping and 4D role playing (Figures 18,19,20,21,22 
and 23). Prototypes were made of speculative experiences 
policymakers could experience by taking stories from the 
critical making session. Within these prototypes, we found 
three ideas that seemed interesting for us to delve deeper 
into. However, feedback from coaches and from students 
who have already done speculative designs made us rethink 
these ideas. Their message was very broad and general, 
underlining values such as interdependence. The provocative 
and personal aspect from the stories disappeared in these 
lo-fi prototypes. We decided on making a VR experience 
instead where we could tell a story ourselves, in which the 
policy makers could still experience from a first person 
perspective. 

In the first iteration of this concept “Empati”, we started 
by ideating on the 360 video and story we wanted to 
convey to the policymakers. A meeting was set up with 
Jeek ten Velden, the director of Koffiedik to have a better 
understanding of how to create speculative stories. Draft 
storyboards were made to generate ideas of how we wanted 
to use the stories expressed by DCTIB and at the same time 
try to provoke the policy makers with these stories (Figure 
24,25 and 26). In the end, a comparative story was chosen 
where an individualistic society would be experienced 
followed by one in a collectivist society. This comparison 
was chosen to have the policymakers relate more to the 
experience and understand the differences in values more 
clearly.

Furthermore, ideation towards the sensors used was 
done. First, an agreement was made about the goal these 
sensors would bring to the experience. Since we wanted 
an immersive experience, we wanted multiple senses to be 
triggered. The goal of these sensors was to create points of 
reflection throughout the story/video shown. Since Figure 17: Carousel Ideation
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visuals and sense of hearing were already being used by 
the VR glasses, we brainstormed different types of sensors 
that could give as output the sense of touch. This included 
heat pads, vibration modules and a squeezing element. 
After reflection, heat pads were too risky to test on policy 
makers because of safety precautions. Creating a squeezing 
element would have been less distracting than vibration 
modules however, with the limited time we had (two weeks), 
feasibility of creating this module (that would have also been 
comfortable to wear) and having it work before the user 
test could have been too ambitious. This however could be 
looked at in future works. 

Figure 18: Prototype 

Figure 19: Prototype 2

Figure 20: Prototype 3

Figure 21: Prototype 4

Figure 22: Prototype 5

Figure 23: 4D Role Playing
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Figure 24: Storyboard 1 Figure 25: Storyboard 2

Figure 26: Storyboard 3
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Prototyping (T&R)

The making of the VR world was new to most of us. We 
knew that we would not be able to create a good quality 
futuristic world because of the limited props and tools 
with us. Within this first iteration, we realised quickly that 
filming in multiple laces for the collectivist scenes that 
were speculative was a challenge. We had to convey that 
what was being filmed was part of the year 2100. However, 
making these places look like they could be from 2100 was 
very hard, especially when filming with a 360 camera. Up 
to scale prototypes were made for the collectivist part of 
the video to bring in elements of the stories the DCTIB had 
expressed (Figure 27 and 28). This first attempt was then 
tested with a student to check what main values and feelings 
the participant feels when watching the video. 

As for the garment, different shapes and forms were 
explored to see where the placements of the vibration 
modules would fit more comfortably on the participants 
(Figrues 29,30,31,32,33,34 and 35).

Figure 27: Food Tube System 

Figure 28: Magic Microwave

Figure 29: Sensor on the Chest Figure 31: Sensor on the Lower Back

Figure 30: Sensor on the Back 
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Figure32: Exploration of Garments 1 Figure 34: Explorations of Garments 3

Figure 33: Exploration of Garments 2 Figure 35: Explorations of Garments 4
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Testing/Feedback

The first iteration of the VR video was tested on one 
participant with the goal of determining whether it was 
provocative enough and whether they understood the main 
message of the experience. As stated before, we realised 
that the video had too much information and the message 
that was trying to be told got lost. There were too many 
scenes held at many different places which not only made 
the speculative world in 2100 less realistic but also blurred 
the main message of the video. Therefore, a second iteration 
was done, where the place and time of both worlds were the 
same.

1st Iteration

Ideation/Conceptualisation (C&A)

For the second iteration of the VR video, another storyboard 
was made. This time the scenes were only situated in 
one place in time, allowing us to be more detailed in the 
speculative world to make it more realistic. No ideation from 
the garment came into play here as time only allowed for 
further testing on the electronics and sewing of the fabric.

Prototyping (T&R)

The second iteration of Empati mainly focused on the 
garment and the electronics. The vibration modules were 
connected to an arduino uno and potmeters for them to be 
manually controlled (Figure 36). The full Arduino code can 
be found in the appendix (Appendix 7). The fabric of the 
garment was also sewn together. The choice of felt along 
with black fabric was chosen to soften the vibrations. This 
way they were not being as distracting. Velcro was also used 
to attach the garments together. This made it easier to attach 
and take off the garment and made it more aesthetically 
pleasing because we do not see this attachment (Figure 37).

Testing/Feedback

Testing of the second iteration was mainly for the 

Figure 36: Schematic of the Electronics

electronics. Students participated in testing the 
vibration modules. Participants were asked whether 
they felt the vibrations and whether they were 
uncomfortable by these or not. Since we had the 
potmeters as well, we had the opportunity to alter the 
intensity of the vibrations. However, even on high 
intensity, participants said that the vibrations were not 
uncomfortable and could still be felt over the felt.

Value Proposition (B&E)

In terms of understanding whether our approach could 
be used within municipalities, we contacted experts 
such as Urgenda and people from municipalities to ask 
them. We reached out to Marjan Minnesma, director of 
the Urgenda foundation. Urgenda influences policies 
around sustainability and wrote history when they 
won a case against the Dutch government about CO2 
emissions in 2019. In our conversation we asked about 

Minnesma’s experience with inclusion of different 
cultural backgrounds in the energy transition, but 
also about how Urgenda has been so successful in 
influencing and developing sustainable policies.

In the sustainability world Minnesma did not see any 
people of colour:  “mostly old, white men” are present 
according to her. This was another confirmation of the 
importance of our research.

Minnesma also told us to start at the beginning: to let 
policy makers understand that taking ethnicity into 
account is important at all - why is it a problem that 
they are not included?

In telling the story,  Minnesma advised us to have 
a balance between explaining the urgency and 
describing solutions. We should not only sketch 
the dystopia,  because people will be demotivated, 
but also not only talk about the solutions, because 
people will not feel the urgency. She told us that in 
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Figure 37: Sewing of the Fabric and Velcro for Garments

her presentations, she kept the balance at one third 
urgency and two thirds solution. We kept this in mind 
for the second iteration of our video prompt, where we 
focused more on future possibilities instead of only the 
doom scenario of the climate crisis.

To break through the often rigid structure of 
governments and municipalities, Minnesma says that 
for Urgenda flexibility is key. We are trying as many 
different ways as possible. Minnesma also saw large 
possibilities in letting people see or experience the 
future, to make it tangible and concrete. This proves 
the large interest and need for research studies such as 
ours working with experiential speculative storytelling 
to show the urgency and possibilities of the energy 
transition from a different perspective.

Interviews were also done from the policy makers 
who experienced Empati. We asked whether they 
could see Empati being used in the municipality itself. 
While they did find this method intriguing, they also 
mentioned the costs of VR sets and the nauseousness 
that came with it as an obstacle. However, one 
participant mentioned that by fixing the camera and 
making the experience more interactive, this nauseous 
element could be avoided. 

The fact that Empati could also be reused for different 
situations is beneficial. However, future works should 
focus on connecting the sensors to the experience as 
to not have manual control. 
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2 GROUP DIVISION
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3 ENERGY TRANSITION
Assuming that there is a set amount of non-renewable 
energy on this planet there are two relatively 
straightforward solutions to the problem of energy sources. 
Namely, the use of less energy per person or letting the 
population shrink by putting less effort into healthcare. A 
smaller amount of people can result in less energy usage. 
Since these solutions have a high ethical disadvantage, 
more solutions are being explored. For the problem of 
greenhouse gases causing a change in climate a possible 
solution would be the capturing and storage of carbon. 
Only, until this technique has developed there is a need to 
look at alternatives. A way to influence the speed of energy 
transition would be to steer use using laws. Attention 
should be drawn to the fact that governing socio-technical 
transition is essentially political and that legitimate agency 
is key to societal choices about sustainability [24]. All in 
all, the innovation of the system is required to solve these 
environmental problems.

The current problem of humanity running out of non-
renewable fuels shows to be huge because of multiple 
reasons: Next to personal dependency on energy sources, 
the availability of electricity is to be seen as a basic feature 
of economic growth. This comprises urbanization and 
industrialization [25]. The dependency on the energy supply 
system is high since the access to energy is a condition for 
human development [48]. Additionally, energy security 
leads to pressure for more subsidised renewable electricity 
and less willingness to depend on the market to decide on 
investments [47].

There are several elements that could influence the speed 
of change. The first change could be a shift in values. This 
could be an encouraged or self initiated shift towards an 
increase in the value of personal and collective life quality 
regarding energy supply and climate circumstances. It can be 
considered as a slow process to implement this fundamental 
change.

4 PROTOCOL CRITICAL MAKING
 Discussion

What do you think about these examples? Why?

What emotions are you feeling after watching this video?

What would you want the world to look like in 2100? Why? 
How? 5 minutes to show with LEGO.

 Ask: what are you making?

 Reflection

What role would the government have in 2100? Why? How?

How would energy be generated in 2100?

If the world transitions in this manner, do you see these 
changes affecting your day to day life? how?

How would you want to cook a meal in 2100?

What would you cook?

How would you cook it?

Where would you cook?

For whom do you cook?

Imagine yourself cooking in the scenario you just described. 
What do you smell, feel, see? What emotions are you 
feeling?

 Prototyping & Discussion

Build something from lego to help you cook in 2100. 
Everything is possible.

What did you build, how does it work, what is it for and 
why did you build it?

What do you think is important in your design that you 
believe is important in this world?

 Reflection

How do you feel about the world you thought of?

What do you want to achieve in this world?

How do you want to be supported to achieve this world?

What would you want to say to policymakers about this 
matter?

How do you reflect on today after the session?

5 PROTOCOL EXPERIENCE
 Interview before

What role do you play in policy making for energy 
transition? 

What do you think is important for the energy transition in 
the future? why? 

How do you think you can include people in the energy 
transition (in the future)? why?

How would you want the world to be in 2100? why?

What do you believe dutch citizens with a turkish 
immigration background value in the year 2100? why? 

What do you believe this group (dutch turkish) would value 
in the context of the energy transition? why?

 Interview after

What did you think of the experience?why?

What did you feel? Why?

What was your interpretation? Why?

What do you think is important for inclusion in policy 
making? Why?

 Collaborative discussion

Explanation of our project: different values turkish migrants 
impact policy makers through experience.

Did the experience influence your views on inclusion in 
policy making?

What do you think is important for inclusion in policy 
making?

Could you see this kind of experience implemented in your 
work? If yes, how?
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6 DEMOGRAPHICS DCTIB

Figure 38: Demograhics DCTIB
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7 ARDUINO CODE
int mvmChest = 5; //micro vibration motor is connected to 
pwm pin 5

int mvmHands = 6;

int mvmFeet = 7;

int vresistorChest = A1; // analog pin A1

int vresistorHands = A2;

int vresistorFeet = A0;

int dataChest = 0; //vresistor value stored here

int dataHands= 0;

int dataFeet = 0;

void setup() {

  pinMode(mvmChest, OUTPUT); //input and output for 
chest etc.

  pinMode(vresistorChest, INPUT);

  

  pinMode(mvmHands, OUTPUT);

  pinMode(vresistorHands, INPUT);

  

  pinMode(mvmFeet, OUTPUT);

  pinMode(vresistorFeet, INPUT);

}

void loop() {

  dataChest = analogRead(vresistorChest); // reads variable 
resistance

  dataChest = map(dataChest, 0, 1023, 0, 255); // max value 

limited to 255

  analogWrite(mvmChest, dataChest); //send data to pwm 
pin

  dataHands = analogRead(vresistorHands); // reads variable 
resistance

  dataHands = map(dataHands, 0, 1023, 0, 255); // max value 
limited to 255

  analogWrite(mvmHands, dataHands); //send data to pwm 
pin

  dataFeet = analogRead(vresistorFeet); // reads variable 
resistance

  dataFeet = map(dataFeet, 0, 1023, 0, 255); // max value 
limited to 255

  analogWrite(mvmFeet, dataFeet); //send data to pwm pin

}

 
8 ERB AND CONSENT FORM
See next page.
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9 VIDEO PROMPT
 Link to the video: https://youtu.be/vGdJQPO92A0 

10 VR VIDEO
 Link to video: https://youtu.be/LYXWegtM7eo 


