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intoA University Talent Programme on Citizen Science

Jacob Buur
Department of Design and Communication

Citizen science has proven vastly beneficial for
a wide range of sciences. Engaging citizens not
only expands the volume of research data, it also
helps ensure relevance of the research endeavour.
However, how to best train university students in
organizing citizen science projectsis not so straight
forward. This requires both a solid grip on the
science in question and the ability to communicate
with citizens. At the University of Southern
Denmark, we developed a talent programme as a
means to spread the citizen science competence
across all faculties. This booklet presents the
results of the first programme: Nine papers
writen by 27 graduate students selected for their
scientific proficiency, urge to experiment, drive
to take initiative, communicative skill and social
engagement.

The initiative for the citizen science talent
programme came from the university Citizen
Science Network, a partnership between all
faculties (natural sciences, engineering, health
sciences, social sciences and humanities) and the
university hospital. The network is organised by
the university library.

The programme banks on experiential learning in
live citizen science projects, which the students
establish from the ground up over the semester-
long programme. We support them with master
classes, weekend workshops, a summer school
and several coaching sessions. But the core
learning really happens in the teamwork of
actually designing and organizing citizen science
activities, supervised by science advisors. The
students are challenged to find citizens interested
in their project, to engage them in new ways of
gathering and analysing data, and to make sense
of results.

Thomas Kaarsted
University Library of Southern Denmark

Cross-fertilizing science traditions

Even if the students have only just completed
their bachelor degrees, they already have
ingrained vastly different science methods. These
backgrounds they bring into the programme:
‘hard sciences’ mix with media, design, journalism,
sports etc. Building mutual respect under such
conditions is a challenge.

In small teams of three, the students attack
citizen science challenges across the full spread
of university faculties. The projects have been
proposed by proactive researchers in each
faculty, who also act as science advisors for the
teams. The programme faculty brings together
professors from five supportive disciplines: Design
(participatory processes), Media Science, Data
Science, Journalism (science communication),
Sports (community development).

The clash between science perspectives happens
on two levels: between members within each
student team and between the spread of teams,
who, even if they all share an interest in citizen
science, each struggles with very different
scientific aims and practices. They realise that
there is no standard method that works for all.

Arguing Citizen Science benefits

The science advisors all have prior experience
with engaging citizens, but while committed to
supervising a citizen science project, there are
often challenges of convincing close colleagues
that citizen science is beneficial to the scientific
endeavour. This prompts the students to hone
their skills in arguing benefits. So does the
prospect of future jobs within the students’ own
field, and here arguments will differ, depending
on their profession:
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Natural Science students can refer to a 20-year
history and a growing trend of citizen science in
research. They will find it an advantage, when
pursuing a research career.

Engineering students, more likely, will find it is the
competence of engaging citizens in people-centric
co-design of new products and technologies,
which can boost their attractiveness to company
employers — and their cross-disciplinary teamwork
skills.

Health Science students need to bank on
their new-found competencies in patient
public involvement and their improved skills in
communicating complexities.

Business students must work hard to translate
their citizen science competencies into a business
lingo of open innovation, crowd sourcing, lead-
user innovation, even quantitative market studies.
Skills wich are core in a gloval market with
sustainable entrepreneurship on the rise.
Humanities students will see an opportunity to
carve out a role of safeguarding societal relevance
of research and even opposing the trends towards
a post-factual society.

As part os the programme, we participate in the
European Citizen Science Association Conference
to further get a feel for the Citizen Science
practices in various science traditions.

Bridging the digital and the physical
While many citizen science projects are only
possible because of Internet connectivity, there
is a constant tension between the physical doing
and meeting of citizen scientists, and the on-
line presence and participation. The Corona
restrictions made this tension particularly palpable
in the 2020-programme. The participants struggle
with the same tension between physical presence
in master classes, workshops and discussions,
and on-line preparations and team discussions
between members often from different
geographical campus locations.

Writing into science traditions

While it would be relevant to close the projects
with reports on citizen science, showing which
methods were chosen, and how they worked out,
our ambitions are to raise the bar higher: We ask
the participants to write scientific papers on their
results achieved with citizen science. This mirrors
the situation of a full-fledged researcher, but it
also adds the challenge that the participants need
to check their writing up against the scientific
traditions of each field. The nine papers in this
edited volume are a result of a process built on
the writing experience of the science advisors,
including several rounds of peer-reviews.

We hope you will enjoy reading the papers
as much as we enjoyed building the talent
programme with the participants!
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HOW AN INCREASED AWARENESS OF CAT HUNTING BEHAVIOR
CAN AFFECT THEIR OWNERS' PERCEPTION

Agota Vonya Riccardo Piras
MSc IT Product Design

Faculty of Humanities

ABSTRACT

Cats’ hunting behavior is a known problem worldwide. However, little is known about Danish cats’ hunting
behavior and the cat owners’ perception towards it. Here we aim to demonstrate how cat owners’
perception of their pets, might be influenced by documenting the number of preys their cats kill and bring
home, in combination with being exposed to selected positive and negative scientific facts about cats.

We used a participatory Citizen Science approach to collect data using questionnaires in the beginning and

MSc IT Product Design
Faculty of Humanities

Caroline Pedersen
MSc Biology
Faculty of Science
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Domestic cats,
Owner perception,
Predation,

Citizen Science,
Danish cats

end of the project together with prey pictures from the participants in this pilot project. The pictures
helped gather the total number prey and made it possible to identify the type of prey species cats bring
home. The questionnaires contained 5 statements about cats, which participants could strongly agree,

agree, disagree or strongly disagree with.

The results show a significant change in the answer distribution to one of the statements "Domestic cats
killing wildlife is a serious problem". After the data sampling period 54% more of the participants agreed

@

to some extend with that saying. This indicates that participatory Citizen Science can be used to increase
awareness of cat hunting behavior and change cat owners’ perception. A shift of perception could pave the

way towards a more wildlife friendly way of keeping cats as pets.

INTRODUCTION

Domesticated cats (Felis catus) have no native range and are
alien species wherever they occur. When they threaten native
biodiversity, they are also considered invasive and can impact
native wildlife through predation, competition, disturbance,
hybridization, and transmission of diseases (Trouwborst & Han,
2019). Many places throughout the world, the domestic cats’
impact on the native biodiversity has been investigated, and
their impact is significant. Worldwide domestic cats have been
implicated in the extinction of at least two reptile species, 21
mammal species and 40 bird species (Doherty & et al, 2016). In
Australia, domestic cats are estimated to kill an average of 377
million birds and 649 million reptiles each year (Woinarski et al.,
2017, 2018). And an expert report written for the European
Commission also shows that in Europe, domestic cats rank in
top-three of the most harmful alien species (Genovesi et al.,
2015). These are just a few examples. But how do Danish
domestic cats affect the environment they live in? Not much is
known about what Danish domestic cats do when they are
outside. However, as stated before, it is already known that they
can cause problems in the environments that they live in. Even
though this is known in some groups of society, cats are one of
the most popular pets to keep in Denmark.

In Denmark, the total number of domestic cats kept is higher
than that of dogs (Danmarks Statistik, 2000). Lots of people let
their cats roam outside, and many others think they are cute,
and they do not see their hunting behavior as a problem.
Considering that some cat owners are also not aware of the
problem, it can be difficult to explain the problems that cats can
cause to the biodiversity. It is therefore interesting to
investigate cat owners' perception about keeping cats as pets
and which factor that can affect it.

Citizen Science is an approach to conduct scientific studies by
including different everyday individuals who voluntarily help to
gather a big amount of diverse data in a short interval of time. It

is also defined as volunteer collection of biodiversity and
environmental information which contributes to expanding our
knowledge of the natural environment, including biological
monitoring and the collection or interpretation of
environmental observations (Tweddle et al. 2012).

With this “SDU Cat Tracker Project” we use Citizen Science as an
approach to gather scientific data about what kind of prey
Danish domestic cats bring home, and on how cat owners’
perception changes when they are faced with positive and
negative facts about cats' behavior and increased awareness of
which kind of prey their cat(s) bring home. We show that by
participating in “The Cat Tracker Project”, cat owners were more
likely to agree with that cats killing wildlife is a serious problem.
Despite this, the participants are in average after the project not
willing to keep their cats at their own properties during the day.

METHODS AND DATA

The main method that defined The Cat Tracker Project was
participatory Citizen Science, where the volunteers contributed
with observations and effort

The level of participation in this project, based on Muki Haklay’s
“Levels of participation” table, is level 2 which is called
“Distributed intelligence” (Hecker et al. 2018). The citizens
participated as basic interpreters and they used their
volunteered thinking to gather the needed data for the project.
The Cat Tracker project had two main phases: "Recruiting
process" and "Engagement and data sampling"

RECRUITING PROCESS

We published a poster the 1st of May 2020 to recruit cat owners
with outdoor cats. The poster invited potential participants to
help with answering the questions: "What prey does your cat

bring home?" and "What Is your opinion about cats as pets". The
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poster was published on several Facebook pages and published
in many local newspapers. The interested people were asked to
send a picture or a very short video to the project's email to
apply. In the email they also provided basic Information about
themselves and their cats (gender, age, area, sterilized/non-
sterilized). 17 participants were gathered, along with 28 cats. 12
cats were males and 16 cats were females. Only one female cat
was not sterilized.

ENGAGEMENT AND DATA SAMPLING

The four weeks of data sampling started the 25th of May 2020
and finished on the 21st of June 2020. Before this period
participants received a questionnaire to fill out with the aim of
investigating their attitude towards the impact of hunting cats
and possible management strategies. The same questionnaire
was handed out after the actual four weeks of data sampling to
explore if their perception of cats hunting behavior has changed.
This questionnaire was inspired by a similar approach presented
by McDonald et al. (2015). During the data sampling period
participants collected prey data through pictures, were exposed
to positive and negative facts regarding cats as pets and did fun
weekly tasks.

As main vehicle of communication during the project emails
were send out. Moreover, a webpage was created to offer all
the necessary information about the project and to share
highlights of every week together with results from the project.
(https://www.thecattrackerproject.com/). A Facebook page
was also built to make updates about new posts on the
webpage, since it is a very commonly used social media
platform.

PREY PICTURES

Participants were asked to take pictures of the prey their cats
brought home and send them to us by email. The pictures
should be taken on a white piece of paper with a ruler next to It.
Alternatively a coin could be placed next to the prey, since it has
known measurements (Figure 1). This method has earlier been
used in a citizen science project about Danish domestic cats by
Hansen, 2016.

A4 A4

Figure 1: The guide of how to take prey pictures.

POSITIVE AND NEGATIVE FACTS ABOUT CATS

Each week during the data sampling period participants
received an email with a booklet containing two positive and
two negative facts about cats as pets. This was so done, so we
could increase the owners' knowledge about cats. There was an

equal amount of positive and negative facts to avoid shaping the
participants into a specific perception direction. Examples of the
facts can be seen below under the title "Did you know?":

"That even though cats not necessarily hunt in nature they still
affect the wildlife by just being present

A study from 2005 showed that if a stuffed cat briefly confronted
a blackbird close to its nest, the following feeding in the nest
would be reduced with one third of the normal time length. This
also meant that the chicks were left more alone and were more
vulnerable to predators such as corvids."

(Preisser E.L. et al. 2005)

"That it is a benefit for older people to have a cat

A study from 1990 found that older people with pets became less
stressed by major adverse life events than non-owners.
Moreover, they made fewer subsequent doctor visits. Health-
related, a cat is therefore a good partner through your entire life!
(Siegel, J. M. 1990)"

ENGAGEMENT

The booklets that we send out also contained a section with a
"weekly fun task". In the weekly tasks the participants were
encouraged to document fun stories about their cats under
headlines as "Master of Sleep" and "What is your cats’
superpowers?" It was then possible for us to share these stories
on our Facebook page and on our webpage. Then the
participants got the chance to know other participants' cats.

STATISTICAL ANALYSIS

A chi-squared test to a goodness-of-fit test was carried out in
the computer program R, to test if the distribution of answers
for the 5 statement questions has changed between the initial -
and final questionnaire. A significant difference between the
two answers were accepted when the p-value was below 0.05.
Moreover, it should be noted that if one of the answer options
contained zero answers in the initial questionnaire that category
was group together with another one. The same two categories
were then grouped in the final questionnaire results as well,
when the statistical analysis was made.

RESULTS

During the data sampling period the 28 cats caught a total of 32
pieces of prey, which is an average of 1.14 prey catches per cat.
Around 60% of the prey were mammals. The mammals include
4 different species and a group with unknown ones, where
identification is not possible. Some pieces of prey are not
possible to identify down to species level due to the condition
the cat brought them home in. Other pieces of prey, especially
birds, were still young and for that reason difficult to identify
precisely. 40% of the prey brought home are birds. For half of
them the species are unknown while the rest of the birds are
categorized into two different species (Table 1).

The participants were in general good at predicting the amount
of prey their cat(s) would bring home during the four-week data
sampling period. 9 out of 15 participants predicted the right
number of prey or with one piece of prey wrong. Only two
participants guessed far away from the actual number of preys
brought home. These two are counted as outliers. When the
outliers are excluded, the R? value for a fitted linear line for
expected number of preys brought home contra actual number
of preys brought home is 0.906 (Figure 2).
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Table 1: Caught prey from the 28 cats during the sampling
period

Prey species Number of Number of prey Percentage of total
species brought home  prey count (%)
Mammals 4 19 5938
Field vole (Microtus agrestis) 3 5.38
Yellow-necked mouse (Apodemus flavicoliis) 3 938
Bank vole (Clethrionomys glareolus) 1 313
Common shrew (Sarex areneus) 2 625
Unknown 10 3125
Birds 2 13 40.63
Great tit (Parus major) 5 15.63
Eurasian blus tit (Cyanistes cagrulus) 1 3,13
Unknown 7 21.88
18
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Figure 2: Expected number of preys brought home for the study
period in each household compared to the actual number of
preys brought home. The dotted grey line indicates the tendency
line for all the data, while the dotted black line indicates the

tendency line for the data without the outlier points at (17.5,0)
and (25;0).

13 participants completed the initial and final questionnaires.
The percentage distribution among question answers was
calculated for each question in the initial (i) and final (f)
(Q1-i) Domestic cats killing wildlife is a serious problem

(Q1-f) Domestic cats killing wildlife is a serious problem

(Q2-1) All cats should be neutered

(Q2-f) All cats should be neutered

{Q3-i) Domestic cats are harmful to wildlife

(Q3-f) Domestic cats are harmful to wildlife

{Q4-1) I would be happy to keep my cat(s) on my property between sunset and sunrise
(Q4-0) [ would be happy to keep my cat(s) on my property between sunset and suarise
(Q5=1) I'would be happy to keep my cat(s) on my own property atall times

{Q3-0) I would be happy to keep my cat(s) onmy own property at all times

?

10%

WStrongly agree  WAgree
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questionnaire (Figure 3). The chi-squared tests show that there
are no significant differences in the answer distribution in the
questions (Q) Q2, Q3, Q4, Q5 in the initial questionnaire
compared to the final questionnaire. The p-values from the chi-
squared tests for these Q’s are all above 0.05.

Q1 (Domestic cats killing wildlife is a serious problem) is the only
question were the answer distribution changes significantly
during the data sampling period (P-value = 0.002). It is also seen
that a large percentage of the participants have changed their
answer from "Disagree" to "Agree" in the final questionnaire. In
the initial questionnaire 23% of the participants in some extend
agreed with Q1. This percentage increased to 77% in the final
questionnaire (Figure 3).

Figure 3 also shows that more than 80% of the participants
agree to some extend with that all cats should be neutered (Q3)
in both the initial and final questionnaire. However, in the final
questionnaire under 40% of the participant agree to some
extend with the management strategies that cats should be kept
on their own property (Q4 and Q5).

DISCUSSION AND CONCLUSION

We demonstrate here that by participating in “The Cat Tracker
Project” cat owners’ perception about cats’ hunting behavior
changed. After the data sampling period, cat owners were more
likely to agree with that cats killing wildlife is a serious problem.
The results show that after the four weeks of data sampling, the
participants changed their mind significantly regarding Q1
“Domestic cats killing wildlife is a serious problem”. There was a
54% increase in the answer options containing the word
"agree".

The idea is that this change can be caused from participants
gaining more knowledge from the booklets or from being more
aware of the amount of prey their cat(s) bring home. Figure 2
shows that most of the participants were aware of the amount
of prey that their cat(s) normally bring home. Their expected
values for the number of preys their cats will bring home during
the study period, were therefore very close to the actual values.
This shows that it has not been a surprise for the owners to see
the amount of prey that their cats bring home. It is therefore
probably not that, which have made them change their attitude
regarding Q1. Furthermore, it should be noted that most of the
cat owners overestimated the amount of prey their cat brought
home. This indicates that it is probably the booklets which have
caused a change in the cat owners' perception. By giving the
participants the booklets, we tried to give them more
knowledge on which effects cats have on the environment they

——
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Figure 3: Distribution of answers for the five questions (Q) in the initial (i) - and final (f) questionnaire among the 13 participants who

answered both questionnaires.



How an increased awareness of cat hunting behavior can affect their owners’ perception

are a part of - both positive and negative. When this method is
looked at separately it can be described as the deficit model
(Hecker S. et al., 2018). However, lots of literature shows that
simply giving more information to people does not necessarily
change their view (AAAS, 2016).

A change in people's opinion can therefore alsobea
consequence of the Citizen Science project in total. When
people feel like they are a part of something, they tend to be
more engaged in the process. It therefore gives more value
to this project that it was carried out as a citizen science project,
and it is probably that factor there has caused a change in cat
owners' perception of having cats as pets.

To make a citizen science project work it is important to engage
with the participants, so they find it interesting and keep being
a part of the project. We tried to engage with our participants
through multiple ways. The webpage was created to make
an active and continuous engagement with the participants, so
that Facebook was not the only way of communication. Emails
were sent out every week to give updates, fun tasks, reminders
and booklets. Even though these mails were consistent, the
feedback from participants were not that constant. This resulted
in having only one participant who completed the weekly task
in the second week. A way to improve this would be to send
more emails out during the week. Maybe two to three emails
each week to remind the participants to stay active and
observant. E. M. Hansen, 2016 had made a comparable study
about Danish domestic in 2016. Her 14 months long study also
found it hard to keep participants engaged and she experienced
that 44% of the participants left the study. She used monthly
newsletters and activities such as "Predator of the week". This
also supports the fact that citizen science projects need a lot of
updates, engagement and activities to keep participants
interested. We had 4 participants out of 17 who did not
complete both questionnaires. This means that 23% of the
participants did not complete the study even though it was a
short 4-week pilot study. In general, this kind of projects are
carried out over longer time than ours. The article “Reconciling
actual and perceived rates of predation by domestic cats”, was
conducted for over 14 months (McDonald et al., 2015)

Q2 to Q5 regarding neutering cats, are they harmful to wildlife
and are participants willing to keep their cat(s) at their own
property did not show any significant differences in the answer
distributions for the initial - and final questionnaire. Maybe if the
citizen science project went on for longer, it would have had an
impact on these opinions as well. People first must agree with
that it is a problem before they are willing to do something
about it. The perception change regarding " Domestic cats killing
wildlife is a serious problem" indicate that the participants now
in general agree with that statement and there are therefore
options for further development. The next step could be to find
management solutions for domestic cats that cat owners would
support. The answers regarding whether participants are willing
to keep their cat(s) at their own properties indicate that this is
not a management strategy they in general support. Further
developments of this citizen science project could therefore
include deeper collaboration with cat owners to find sustainable
management strategies. Maybe strategies from other areas
could be tested as well, such as letting the outdoor cats wear
bells etc.

The prey caught duringthe project also show that the
cats actually catch something and thereby have a role in the
environment they are a part of (Table 1). None of the species
caught were red-listed (Institut for Bioscience, 2019) The data
about species brought home can continue to be gathered to gain
more knowledge about what cats hunt in Denmark. Since this is

only a 4-week pilot project factors such as season, weather etc.
are not taking into account. A participant also wrote that the
amount of prey brought home by her cat normally depends on
the weather. Moreover, the number of prey that cats do not
bring home are an unknown number, when studies are carried
out this way. Therefore, cat-mounted video cameras should be
considered for future work to fix this problem.

The pilot project "The Cat Tracker Project" showed that an
increased awareness of cat hunting behavior could affect their
owners' perception, so more participants after the study agreed
with that cats killing wildlife is a serious problem. This is
probably due to that this study is carried out as a citizen science
project were participants have been engaged in the whole
project. However, there is potential for even more engagement
with the participants to avoid dropouts. A suggestion could be
deeper collaboration with participants to codevelop sustainable
management strategies for pet cats.
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THE POTENTIAL OF CITIZEN INVOLVEMENT IN DATA
COLLECTION FOR URBAN LAKE RESEARCH IN DENMARK

Christina Melanie Cooper Refilwe Damane
MSc IT Product Design

Faculty of Humanities

ABSTRACT

This pilot study explores potential for involving citizens in knowledge generation and data collection for
urban lake research. Denmark has numerous urban lakes as part of the country's stormwater management
strategy. These lakes are situated in residential areas where they are accessible to the local community.
Little to no data on how habitats evolve in urban lakes exists. The paper finds potential for Citizen Science
methods to engage citizens in collecting research grade observational urban lake data using an open data

platform, and suggests a model for continued engagement.

INTRODUCTION

Climate change has proven to be a major challenge in the
northern temperate zone, causing intense rain events due to a
warmer atmosphere. Consequently, stormwater is increasingly
catching attention, due to impacts like increased frequency of
flooding, deterioration of water quality in local stream risk to
the downstream ecosystems (Sharma et al, 2016).

Urban lakes which are stormwater management structures, are
designed to slow down the flow of stormwater and filter
pollutants before they reach the receiving water or local
streams (ILEC,2005).These lakes are periodically maintained by
cleaning out the sediment build up in order to ensure that they
continue serving their function (Egemose, 2018).

The filter function as well as the water flow capability are
decreased if 1) sediment accumulates 2) the outlet is blocked 3)
invasive plants take over the habitat and 4) the catch basin
shape is distorted (Environmental Protection Agency, 2009).
These problems can be prevented if urban lakes are monitored
more closely.

The development of urban lakes is generally not monitored after
the lake has been built and results in “unknown” lake status. A
possible solution to this is Citizen Science, which is defined as
any form of active public participation in the process of research
to generate science-based knowledge (Brouwer et al, 2018).
Through citizen science, anyone can gather/collect
observational data to generate information about urban lakes
and inform future policy. According to Aceves-Bueno (2017), the
cost- effectiveness of citizen science data offers the potential for
scientists to tackle research questions with large spatial and/or
temporal scales. Citizens can be recruited to collect and load
observational data about urban lakes. This allows for a cost-
effective and efficient way to monitor urban lake status. Haklay
(2013) defines the activity of involving citizens as sensors, basic
interpreters, and contributors of urban lake data as contributory
citizen science. The possibility of engaging local citizens in the
process of monitoring urban lakes for better stormwater

MSc Environmental & Resource Mgmt
Faculty of Business & Social Sciences

11

Naomi Swagten
MSc IT Product Design
Faculty of Humanities

KEYWORDS:

Citizen Science,
Urban lakes,
Climate lakes,
iNaturalist,
Citizen
engagement

management purposes, appears to be a promising trajectory.
According to Johansson (2020), opportunistic observational
data from urban lakes collected by citizens is as equally valid as
the observations made by research scientists.

Pescot et al (2015) concludes that the data collected by
biological recorders working within monitoring scheme
frameworks will continue to produce datasets that are highly
valued by governments, scientists, and the volunteers
themselves. Suter Il (1993: 505) in Pescot et.al (2015: 509)
defines monitoring as the ‘measurement of environmental
characteristics over an extended period of time to determine
status or trends in some aspect of environmental quality’.

This pilot study explores the potential of citizen engagement in
monitoring the existence of indicator species for the purpose of
measuring water quality. In addition, the data would be valuable
for research into the field of urban lakes as habitats. By
evaluating samples from urban lake observational data, as well
as qualitative datasets derived from participatory activities, the
paper concludes there is potential for citizen involvement at a
larger scale. All data has been collected in the municipalities of
Kolding and Esbjerg, in the region of Southern Denmark.

PILOT DESIGN

Potential participants were instructed to “join our project on
iNaturalist.org, find a climate lake, take pictures of any plants,
insects or animals you find in or around the water and upload
them to our project page on iNaturalist.org”. In this paper we
refer to stormwater ponds as urban lakes. The term “climate
lakes” is not a broadly used term for describing a stormwater
pond, but the term was used when engaging with participants,
mainly due to its connotations with climate awareness.

Figure 1 represents overall ideas for designing the pilot, based
on results from the ThinkCamp and shows three main levels of
participation in an urban lakes citizen science project. The “local
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citizen” is defined as a participant that interprets data during
workshops, “contributing citizen” refers to a participant that
contributes and loads observational data to an existing scientific
research platform, and the “local expert” refers to a participant
that interprets the climate lake development and based on that
identifies problems which can then be shared with policy
makers. It is important to examine participation in terms of high
and low levels of knowledge and engagement as it reveals
different types of value in each project (Haklay, 2013)

LOCAL
EXPERT
defines problem

CONTRIBUTING
CITIZEN
collects data

LOCAL
CITIZEN
interprets data

Figure 1: Levels of participation in urban lake data collection
inspired by Haklay’s engagement model (2013)

DATA COLLECTION METHODS

Online Workshop

In order to assess citizens' existing level of knowledge on
stormwater ponds, Eight participants were recruited using
convenience sampling and participated in a pilot workshop
where participants were invited to comment on pictures of
urban lakes using sticky notes on the web based collaborative
application “Google jamboards”.

ThinkCamp (online)

In order to generate ideas on how to design the pilot, a citizen
science ThinkCamp was organized to brainstorm on how
citizens would like to be involved in an urban lake project, and
what kind of data they would imagine collecting, if they were to
participate in the pilot. The eight participants that were part of
the workshop included local citizens, biologists from SDU and a
municipality representative from Kolding.

Questionnaire

Based on the results of the ThinkCamp, a multiple choice
questionnaire was designed and shared on Facebook.
Respondents were selected by convenience sampling. This
questionnaire served to test the assumptions based on the
results from the ThinkCamp on what kind of data citizens would
be likely to be most interested in contributing with. It also
served as an invitation to learn more about the project.

WWW.NATURALIST.ORG

For the pilot test main data management infrastructure, the
open data platform www.inaturalist.org was chosen. iNaturalist
is an open data platform for sharing and uploading observations
of flora and fauna among iNaturalist users, citizen scientists, and
biologists. Our main considerations for choosing this platform
were:

1) The ability to share observations with other participants

2) Allimage meta-data being kept intact when uploading

3) www.iNaturalist.org has strong gamification elements built
into the design, providing participants a feedback mechanism by
which to encourage continued engagement. The leaderboard

feature on the platform also provided a method by which to
assess the potential for engaging with people already interested
in contributing with environmental data in the local area. This
data is presented under future work. The pilot study iNaturalist
observations can be openly accessed and compared through the
“inaturalist umbrella project” where links to both the Esbjerg
and Kolding dataset can be found.

VALUE OF URBAN LAKE DATA COLLECTED

The information that can be deduced from these observations
include types of species observed at the urban lakes, location of
the urban lakes and what data citizens upload the most. The
location of the lake gives the information of the geology of the
lake as well as an indication of the amount of urban lakes. For
example, cities that are built on consolidated rock with low
permeability (e.g. clay till in Kolding) will likely have more urban
lakes due to a high quantity of stormwater (Barfod et al, 2016).

INDICATOR SPECIES - MEASURING WATER QUALITY BY PROXY

The lake fauna and flora observations can provide warning signs
for researchers about lake health in general. These observations
provide the researcher with basic water quality information (i.e
physio-chemical information such as pH, dissolved salts and
dissolved oxygen).

The presence of alien invasive species can be detected as well.
Island formation within the lake provides the researcher and
authorities with information about sediment build up and
informs maintenance action. Vegetation overgrowth can be
detected and cleared to avoid blockage of the inlet and outlet of
the lakes.

PILOT RESULTS

At the time of writing, 11 citizens signed up for membership of
the iNaturalist project, and 795 observations were shared, from
a total of four observers. Main taxonomies represented in the
dataset insects (64.4%), plants (20.1%) and birds (9.1%). One
participant contributed 4 observations from Esbjerg, one
contributed one observation from Kolding, and another
participant contributed 791 observations from Kolding. Out of
795 observations 464 were “research grade”, meaning
positively identified by the iNaturalist community.

In figure 2, pictures taken at “Mglledammen” (Kolding) are
presented.

Both species are usually found along waters that flow.
Duckweed survives at pH between 5 and 9 but grows best over
the range of 6.5-7.5 and is often found in nutrient rich
environments. Calopteryx Splendens is found where water flow
is fast. Duckweed was observed at the lake itself, while
Calopteryx observation was made along the stream that is
connected to the lake. The observations shown in Figure 2
represent a research opportunity in the observational data.
Mglledammen, originally a mill pond, was scheduled to function
as a stormwater pond, as the last part of a larger scale local
drainage of rainwater project by the end of 2019. However,
according to local news media, this part of the project has been
halted. The observations from the area in 2020, could
potentially function as a baseline measure of local biodiversity
in the ecosystem around Mglledammen. However, according to
local news media, this part of the project has been halted. The
observations from the area in 2020, could potentially function
as a baseline measure of local biodiversity in the ecosystem
around Mglledammen.
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Banded Demoiselle /
Calopteryx Splendens
Observed Jun 22, 2020
5:43 PM CEST

Lat: 55.487883

Lon: 9.301556
Accuracy: 57m
Geoprivacy: Open

Duckweeds /
Subfamily Lemnoideae
Observed: Jun 18, 2020
9:45 PM SAST

Lat: 55.478994
Lon: 9.296844
Accuracy: 8m
Geoprivacy: Open

Figure 2: Observation of flora and fauna indicating water
quality at Mglledammen, Kolding. Adapted from Source:
https://www.inaturalist.org/observations/50081208

https.//www.inaturalist.org/observations/50597905 Image
attribution: Ellegaard Photography, all rights reserved

EVALUATIONG PILOT RESULTS

The results are in line with Haklay (2018), according to whom, 9
percent of registered citizen science participants submit little
data, and 1 percent of the registered participants submit most
of the data. Some of the 795 observations are closer to water
tables than others. Smartphone GPS data can have up to 50
metres of error accuracy. The observational data from
iNaturalist would suggest that indicating a “buffer zone” around
the urban lakes, within which to gather the data, would be
useful for filtering the results once they are gathered. This can
be done by the participants themselves, by being instructed on
how to use the “place mapping” feature on INaturalist. Bias in
citizen science monitoring schemes can arise in a number of
ways. For example, organizers may find it challenging to
persuade participants to visit random locations, particularly in
an intensively managed landscape where the chances of
encountering many target species may be low. But a participant
may also have an interest in one particular species, which again
can create a bias in the dataset. (Pescot et.al 2015:511) One
such potential bias was encountered in the dataset, as there
were 20+ observations of moths from the same participant in
one day. Biases can also arise from the simple fact, that some
species are easier to capture with a camera than others. Windy
conditions might also influence the distribution across
taxonomies being observed, if any at all, and during the time of
our pilot test, local winds averaged up to 10mps.

EVALUATING PARTICIPANT RECRUITMENT PROCEDURE

The hybrid ThinkCamp event format is well-suited to citizen
science and can diversify participation, support knowledge
sharing and engage a wider audience in the development of new
ideas and projects. However, our results show that engaging
potential participants in a ThinkCamp event does not per default
ensure participation in data collection from the participants in
the event, as was our assumption. From a CS communications
perspective, it makes sense to address two main categories of
participants. 1) those who are interested in knowing more about
climate/urban lakes. 2) those who merely find it a fun activity to

gather observations of flora and fauna, as a recreational activity,
as is indicated by the comments in Table 1.

Facebook was used as the main participant recruitment
platform. The content shared, included strong learning and
awareness raising. Education around urban lakes and data
collection was the primary objective. According to Haklay
(2018), this would allow participants with little expertise in the
field to participate and provide relevant data.

Table 1: Pilot workshop participant responses on pictures
presented during the workshop.

Type of lake “How would | “Would you identify
you use the | it as a climate
lake?” lake?”

Recreation Yes, because there are
Walking bricks and inlets
around

To look at

In recreational

area
Watch birds Probably, because it
Enjoy time has an inlet and can
with family contain a lot of water
Enjoy the view
Walk around

Residential area
Would not yes, it probably
reallylookat, | catches stormwater
because its from the roads

n not pretty uncertain
Not useful not sure

Next to a road beyond its
function
Would not Yes, most likely, it
visit seems man-made, it is
Not useful located near a
beyond its substation
function
For playing Not sure, seems made
golf to design a pretty

landscape, and it
doesn't really look like
it could contain very

On a golf course much water. Although

clearly, it is not a
natural lake
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The growth of Facebook members was non-linear (fig.5), One
increase in facebook members is seen during a time period,
where invitations have been posted in other Facebook groups.
Another increase can be seen from the 4th of July, correlating
with when invitations to join the group were sent out via the
private message function on Facebook. The peaks of
engagement were moments when (multiple) links were posted.
One peak (25 active members) is found on the 1st of June, when
links to the iNaturalist page were posted. Another peak is found
at the 7th of July (24 active members), when the urban lake
website was posted. None of the members of the Facebook
group “www.facebook.com/groups/climatelakes were
“converted” to contributing participants. The contributing
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participants became members of the Facebook group after
having contributed with observational data on iNaturalist.
This indicates that the Facebook group served as a platform for
continued engagement (as illustrated in Figure 6), but not as an
adequate Invitation to contribute with observational data.

40
35
30
25
20
15
10

(active) members
wv

2020-04-20
2020-04-25
2020-04-30
2020-05-05
2020-05-10
2020-05-15
2020-05-20
2020-05-25
2020-05-30
2020-06-04
2020-06-09
2020-06-14
2020-06-19
2020-06-24
2020-06-29
2020-07-04
2020-07-09

date

———— Amount of members Active members

Figure 5: The growth in the number of members of the CSTP20
Facebook group and active members, measured in terms of
comments, shares and clicks

| “

A mapping of the potential “user journey” was explored to
investigate difficulties that participants might face, after being
introduced to the iNaturalist page. Findings are summarized in
Table 2 These indicated, in line with our findings from the online
workshop and ThinkCamp, where participants indicated
uncertainty in identifying all types of urban lakes as stormwater
ponds, main barrier to contribution are likely to be a lack of
detailed directions to the nearest urban lake. Collecting
observational data demands a relatively high level of
engagement compared to other forms of crowd-sourcing data
collection, because participants need to physically visit a lake
before they can upload observations on iNaturalist.

Profession of questionnaire respondents

unersty sudents

High school students [

protessionats -

o s 10 15 20 25

number of questionnaire respondents

Figure 3: Profession of questionnaire respondents

As with the ThinkCamp, respondents included scientists and
students who had a higher level of education, which may have
influenced the level of complexity by which we communicated
the invitation to contribute.

The highest percentage of respondents ranked “lake animals” as
the most desired variable to measure (Fig. 4). A smaller
percentage of participants ranked “water level” as the most
desired variable to measure. This gives the researcher an idea of
what data type to focus on when engaging with participants. It
also provides the researcher with an opportunity to design a
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data collection method that will encourage the participants in
participating.

The extensive FAQ section on iNaturalist would suggest that
there could be a number of user-experience barriers to adding
an observation on iNaturalist. According to Buur & Windhum
“motivation means that the user is prepared to offer more time
and more mistaken attempts to get to know the product” (Buur
& Windhum, 1994: p.44) It is possible that the iNaturalist
platform might be more relevant for those who are already
highly motivated. Following the above argument, the solution
would be to focus more on participant motivation for getting
involved, and moving from local citizen to contributing
participant.

citizen interests

20
15
10

votes

variables

Figure 4: Urban lake data participants are interested in collecting
as indicated by questionnaire.

A CITIZEN ENGAGEMENT MODEL

According to Haklay (2018) it is important to give participants
support throughout participation so that they can continue
participating. Based on our interpretation of the ThinkCamp
results, combined with the balanced participation model by
Thoft et al, (2018), important factors for participating were
identified and categorized in four stages (fig. 6).

participating again? before participation

Citizens want to know:
- gains

- impact

- scientific contribution
- location of lakes

- how to contribute

Citizens could be willing to
participate more when they:
- see the data of others

- see the impact

- are connect to others

To thank citizens for their
contribution, citizens like to:
- see (unfinished) results

- know how data is used -to know their role

- know when data is used - to use their skills

- be ack ledged - feedback and support

To keep them engaged
citizens want:
- a flexible task

after participating whilst participating

Figure 6: Citizen involvement model, based on ThinkCamp results
combined with balanced participation model by Thoft et al,
(2018)

Whilst participating

The participants of the ThinkCamp reported that when
participating, they would like it to be a flexible activity so that it
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can easily fit their daily routine. They also mentioned that the
ability of implementing their skills and hobbies would increase
their motivation of participation. In line with Thoft et al, (2018)
several of the participants of the ThinkCamp mentioned a need
to get feedback on their collected data.

Thanking participants

Acknowledgement was also mentioned as a parameter.
Participants of the ThinkCamp mentioned that they like to see
(unfinished) results and like to know how and when their
contributed data is used. This can be in the form of sharing the
published article which they can then share with family and
friends.

Participating again?

Encouraging repeated participation/contribution yields more
data. A user who contributes with an average of more than 30
observations during a three week time period is here defined as
a super user. A community platform encourages super users to
share their knowledge with other super users. Social media
channels can be used to support the community.

Support and feedback according to Haklay (2018) required for
low expertise participants who are highly engaged. A possibility
to educate, which is according to Haklay (2018) important to
address low expertise.

The hypothesis that participants have a need for learning more
about urban lakes (Fig.6) before they are ready to contribute
with observational data, would need to be tested. Whether
participants find participating easier if they can choose a lake
from already identified lakes, or if participants are invited to
add their data from any urban lake they can find, would also
be of interest for further work.

Table 2: Barriers to registered pilot study contributions

Competence
required for
participants to
register their
observations

Familiar with how
to locate a
“climate lake”

Unfamiliar with
how to locate a
“climate lake”

Familiar with
uploading
observations on
iNaturlist.org

Contributes

High Potential for
re-engagement:

Does not
contribute

High Potential for
engagement

observations on
iNaturlist.org

Opportunity for Feedback Locate any urban
re/engagement: lake

Unfamiliar with Does not Does not
uploading contribute contribute

Opportunity for
engagement:

Instructions for
uploading
pictures

Locate any urban
lake
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It is important to consider other factors, such as a strong
connection with the message and invitation to contribute - that
are not covered in the model. However, the model in Fig 6,
provides for a mental scaffolding by which to design
communication for the different stages of participation.

SDU Climate Lakes Project

Explore urban wildlife %)

SDU- citizen science

/4
Figure 7: “Branding” of the pilot invitation, based on insights

from potential participants drawing upon the experiences of
being awake and outdoors at daybreak.

FUTURE WORK

Looking at the total number of active users on iNaturalist.org
during the timeframe for our pilot study, it emerges that there
could be a larger potential for recruiting users on
www.Inaturalist.org, than relying only on recruiting through
related interest groups on Facebook. This is inline with the idea
of “hitching a ride on existing networks” when recruiting
participants for a citizen science project.

Table 3: Scalability in Kolding: local observations submitted
during period of pilot-test, not connected to the urban lakes
project

424
identifiers

196
observers

Kolding | 3,468

observations

1,158
species

When viewing the iNaturalist “leaderboard” feature, we see
that 14 Naturalist users active inKolding contribute with more
than an average of 20 observations per week, and can described
as “enthusiasts”. The others as “dabblers” (Haklay, 2018) here,
with less than 3 observations contributed in total per week. In
Esbjerg the pattern is similar, although there are only 7 users
who have more than 20 observations during the selected
timeframe (may 22 - august 12th). The same calculations are
available for all areas of Denmark, where urban lake data
collection is of interest to collect. In addition, there are several
local projects, where continued engagement is already high,
such as “LunderskovsNatur”

https://www.inaturalist.org/projects/lunderskovs-natur which
contain observations from the wetlands, could potentially join.,
another related project could be “Plants in Denmark”, where
local participants can be identified through filtering local
observations by geolocation.

CONCLUSIONS

The findings from our pilot study demonstrate that it is possible
to involve citizens in collecting scientifically valid opportunistic
observations of flora and fauna, in and around the local
ecosystems associated with urban lakes in the region of
Southern Denmark.

Barriers to contribution were identified as; Lack of clear
directions to nearest lake, Being unsure of the significance of the
data contributed; Considerations in terms of a larger scale test
include: 1) Engaging with super-users 2) Using social media as
community building platform 3) Engaging with existing networks
of potential “urban lake data collection super users” 4) Inviting
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participants to collect “urban lake data”, without first needing
to identify the lake as an urban lake. It would require further
inquiry to adequately conclude whether it would be possible to
engage a larger number of participants in frequently collecting
observational data of relevance to stormwater pond
maintenance management planning, for an extended period of
time to determine status or trends in water quality. Overall, this
pilot has highlighted the value for citizen involvement in urban
lake monitoring so that in the future it will be possible to provide
a true picture of the development of habitats in urban lakes in
Denmark.
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WHY DON'T YOU DO AS | RECOMMEND?
PATIENT BARRIERS TO HEALTH RECOMMENDATIONS
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ABSTRACT

Background: Chronic diseases are on the rise and optimizing patient-doctor communication to ensure that
patients follow health recommendations from their doctor has never been more relevant to society.
Methods: The present study used a participatory design to identify barriers as experienced by the patients
and employed a cross-cultural perspective using Danes, Germans and Nepalese residing in Denmark.
Results: The present study identified 12 themes with minor differences between nationalities.
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Discussion: The barriers identified in this study are similar to the ones from previous literature, however

additional barriers emerged

Conclusion: The present study shows initial barriers experienced by patients in Denmark, but further

research is needed for more representative data.

INTRODUCTION

Globally, chronic illnesses such as diabetes, ischemic heart
disease, arthritis and respiratory illnesses account for the largest
share of mortality rates (Yach, Hawkes, Gould, & Hofman, 2004).
In Denmark, 30-50% of the adult population alone are diagnosed
with one or multiple chronic illnesses (Hvidberg, Johnsen,
Davidsen, & Ehlers, 2020). Furthermore, the healthcare costs
are burgeoning as chronic illnesses comprise of almost 80% of
healthcare expenditure in Denmark (Hvidberg et al., 2020).
Many chronic illnesses can be prevented and even managed to
cause little disturbance in an individual's life (Strong, Mathers,
Leeder, & Beaglehole, 2005). By making lifestyle improvements,
the individual can improve their quality of life (Megari, 2013) as
well as the trajectory of the illness itself (Strong et al., 2005).
However, despite the substantial evidence for these
improvements and benefits, many individuals in Denmark do
not follow the health recommendations. This can be seen by the
high rates of unhealthy behaviors such as high alcohol
consumption, unhealthy diet, smoking and inactivity that Danes
engage in (Rosendahl Jensen, Davidsen, Ekholm, & lIllemann
Christensen, 2018).

The General Practitioner (GP) is the first point of contact in
Denmark when it comes to prevention and management of
chronic illnesses, given that the GP refers patients to specialized
doctors. Therefore, the GP in Denmark often ends up being the
communicator of health recommendations and it is vital that
these health recommendations are delivered in an optimal way
to ensure the highest level of compliance and adherence (Beck,
Daughtridge, & Sloane, 2002).

An international systematic review by Beck et al.,, 2002
investigated doctor behaviors and its correlations with patient
outcomes such as adherence to medication, compliance with
recommendations and patient satisfaction in the doctor-patient
relationship. The doctor behaviors that were shown to correlate
positively with patient outcomes were behaviors of empathy,
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positive reinforcements, addressing problems of daily life,
listening behaviors etc. (Beck et al., 2002). Likewise, the study
found 14 doctors’ behaviors that negatively correlated with
patient outcomes which included one-way information
collection without feedback, directive behavior, irritated mood,
dominance, expression of opinion during physical examination
and so forth (Beck et al., 2002).

These results indicate that the doctor’s behaviors, phrasings and
approach can function as both a facilitator and a moderator for
adherence to health recommendations. However, the study by
Beck et al., 2002 was correlation-based and did not include the
perspectives of neither the patient nor the doctor. To this date,
several studies have been conducted that qualitatively explore
the doctors’ perspective on what barriers exist in the doctor-
patient relationship when giving health recommendations (See:
Arasu, Moran, Robinson, Boyle, & Lim, 2019, Luquis & Paz, 2015)
However, to the authors’ knowledge no study has yet explored
the barriers from the patient’s perspective.

The present study seeks to explore the patient’s perspectives
on barriers that prevent them from following health
recommendations in Denmark, using a citizen science
participatory design. Furthermore, the present study will
include a cross-cultural perspective given that Denmark is a
country with around 10,5% immigrants (Statistics Denmark,
2020a, 2020b) and investigate cross-cultural differences
between expats and natives. The aim of the study is to identify
barriers that exist in doctor-patient communication. The
findings of the present study could potentially be utilized for
further studies that could lead to tangible recommendations on
how to deliver health recommendations that also considers the
cross-cultural perspective.
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METHODS AND DATA

Citizen Science Approach

The study employed a qualitative participatory design, which
entails that citizen scientists actively participate in data
interpretation and making sense of the barriers int doctor-
patient relationship. The present study firstly conducted a
preliminary study with the aim to identify initial barriers in
cooperation with citizens. Then a secondary study used the
barriers from the preliminary study to conduct in-depth semi-
structured focus groups to further validate an add to the
findings with the help of the citizens.

Preliminary study

The preliminary study was an open-ended survey using 15
participants. The participants received a written scenario as can
be seen below.

“You just received the news that you have arthritis in your hands and
fingers. You are in pain, and there is no cure, only painkillers to treat
the worst of the pain. There are, however, lots of lifestyle changes like
weight loss you can make, to make the disease easier on you and
decrease the pain. So, in summary, you have a painful disease that has
no cure. However, you can help yourself by losing weight and living
healthier. How would you prefer the doctor tell you2”

Based on the preliminary study, several themes and barriers
emerged.

Focus groups

Three focus groups were then conducted using the same
arthritis scenario and question presented. The themes from the
preliminary study was used to prompt discussions and an in-
depth discussion. The focus groups included three participants
each and were conducted in the participant’s native languages,
Danish, German and Nepalese. Afterwards, the focus groups
were transcribed and translated into English by native speakers
and analyzed. The objective was to validate the findings from
the preliminary study and find additional barriers.

Analysis

A thematic analysis was then used to examine themes and
doctor-patient barriers within the translated transcripts. The
authors familiarized themselves with the data, identified 12
different barriers, sorted significant statements into these
barriers and performed triangulation to ensure validity.

Nationality Age Gender Occupation Time in
Denmark
(years)

German 20 M Student 2

German 25 M Student 2

German 25 F Unemployed 5

Nepalese 39 F Kitchen assistant 12

Nepalese 37 M Chef 8

Nepalese 32 F Cleaning 3.5

assistant

Denmark 27 F Unemployed

Denmark 24 F Student

Denmark 24 F Student

Table 1: Workshop participant demographic

Participants

In the preliminary study, a total of 15 participants responses
were collected. The respondents’ ages ranged from 17-84, 9
women and 6 men. The scenario was presented in both English
and Danish to decrease potential miscommunication problems.
10 Danes, 3 Germans and 2 Nepalese participated.

In the focus groups, there were 3 participants in each. Their
demographics can be seen below in table 1. The participants’
ages ranged from 20-39. The participants consisted of 3 Danes,
3 Germans and 3 Nepalese, 3 men and 6 women. The expats
spent an average of 5,4 years in Denmark.

RESULTS

The study results can be found in table 2. Some overall trends
can be found in these results.

Only Danes emphasized the need for the doctor to balance his
arguments between emphasizing the positive aspect of
implementing lifestyle interventions while also making the
negative aspects about not doing so.

Nepalese did not emphasize that lack of concrete ideas or plans
as to how they should start implementing these lifestyle
changes, was a barrier.

Germans were the only ones who did not mention that feeling
discriminated against could be a possible barrier. One Dane
mentioned the doctor discriminating based on weight and thus
making assumptions about unhealthy lifestyle whereas all
female Nepalese agreed that discrimination of them as expats
could be a barrier for them at times.

The most important barriers across all participants were feeling
forced to implement lifestyle changes as well as feeling like the
doctor was rushing them through the system and not taking
their time to do proper examinations or to listen.

Both Germans and Nepalese mentioned that translational
difficulties could potentially be a barrier in the patient-doctor
communication.

Almost every woman in the study mentioned that empathy and
feeling that their doctor was friendly was important to them.
German and Danes expressed distrust in the doctor’s abilities as
a barrier to implementing lifestyle changes whereas Nepalese
did not.

DISCUSSION

In the present study we found 12 emerging themes that were
expressed to be barriers for the participants when given health
recommendations by their doctors. Danes alone agreed that
imbalance of positive and negative arguments used by the
doctor could be a barrier. Furthermore, six females from the
focus groups mentioned that empathy is of importance whereas
one German male directly disagreed with that barrier. This
finding could imply that gender could be a reason behind the
difference; it could be assumed that females value and expect
empathy from doctors more than males. Likewise, while the
participants agreed that they would prefer having more time to
think about the health recommendations, one Nepalese female
said that it is relevant only for severe cases like cancer while the
other Nepalese female didn’t think that time to think was
important to follow health recommendations. This contrast
could be because of cultural and nationality differences.

20



SDU cross-faculty talent programme on Citizen Science 2020

Table 2: Overview of responses

Barriers Significant statement Total Nationalities and

responses  gender

Lack of Factual Consequences  “l would like to get a little more concrete knowledge about, well how is 7 DE: 2M
it - what mechanisms is it that makes weight loss pain relieving if it makes DK: 3F
sense, so | can see like why | should do that” — DK-F NP: TF, 1M

Distrust in abilities "And | do have a feeling that everything was done according to a 6 DE: 1M, TF
scheme /pattern and it gave me some kind of peace, because | felt like | DK: 2F
am not the first patient they have, and they know what they are doing” NP: 1F
— DE-M

Unempathetic ... Just giving recommendations bluntly doesn’t help perhaps; it’s always 6 DE: 1F
helpful when the doctor is friendly and | don’t mind when the doctor is DK: 3F
trying to know about me and my lifestyle. | think that makes me more NP: 2F
comfortable and more motivated to follow recommendations — DE-F

Where do | start? " ... something that would be important to me if | had always been 3 DE: 1M
overweight would also be how should | do it.” — DK-F DK: 3F

NP:

Imbalance of arguments “.... because if you only get to know things you can get, if you lose 3 DE:

weight, you may think well yes but is it really worth it | think” — DK-F DK: 3F
NP:

Force "The doctors should be supportive and encourage to follow 8 DE: 2M
recommendations. They should not force people to follow DK: 3F
recommendations.” — DK-F NP: 1M, 2F

Uncooperative “| think guidance would probably be a key factor in this on how to do it 6 DE: 1M, TF
and of course also support and follow-up on how it goes” — DK-F DK: 3F

NP: 1F

On the spot "When you get such a big message | think it's good to just go home and 6 DE: 1M, T1F

think about it and what kind of questions you might have” — DK-F DK: 3F
NP: 1F

Medical Jargon “l also feel uncomfortable asking many times the same question just to [ DE: 1M, 1F
be sure that | understood everything correctly, so | don't do that also to DK: 3F
not annoy the doctor. But then again it is about my health, so | need to NP: 1F
be sure that | understood everything." — DE-F

Translational difficulties "When | took my daughter to an ENT specialist after she had an ear 5 DE: 1M, TF
infection, the experience was quite confusing and uncomfortable because DK:
he was Russian perhaps and he could not understand English and we had NP: 3F
a hard time understanding the Danish he spoke." NP-F

Rushed through the system "It is often that it is your turn, you have one thing to talk about and when 8 DE: 1M, TF
| wanted to ask about something else, | got the answer “No, you only DK: 3F
have 10 minutes, next patient please.” And that’s just it." — DE-F NP: 2F

Discrimination "Maybe they don’t intend to discriminate but during many circumstances 2 DE:
| feel that they show some kind of racist behavior" — NP-F DK: 1F
"Maybe he says that you should reconsider eating burgers and french NP: 2F

fries every day (when he doesn't know if | do)" — DK-F

Similar to the findings of the systematic review by Beck,
Daughtridge, & Sloane, 2002, this study identified lack of
empathy and individuals feeling being rushed through the
system as important barriers to following doctors’
recommendations. However, there are many barriers that the
review finds which did not come up in our study. This could be
attributed to the fact that the systematic review consisted of a
large number of studies that recorded and coded doctors’
behaviors. On the contrary, this study is a qualitative exploration
of barriers from the patients’ perspectives with fewer
participants. Furthermore, the present study found additional
barriers such as translational difficulties, discrimination and
distrust in abilities that Beck et al., 2002 did not.

Culturally, there seem to appear differences in the perceived
doctor-patient barriers. Two Nepalese mention discrimination
as a barrier, referring to their nationalities, whereas Germans
did not mention it is a barrier despite also being expats.
Additionally, Germans and Danes see distrust in the doctor’s
abilities as a barrier, whereas Nepalese did not mention it. It is
possible that those differences occur due to divergence in
cultures. Denmark and Germany are closer in Hofstede’s
dimensions (Hofstede, 1980), while Nepal has a different culture
structure. Hofstede’s dimensions compare countries based on 6
dimensions, power distance, long-term  orientation,
individualism and more (Hofstede, 1980). Therefore, it is
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possible that differences in barriers throughout the focus groups
occur because of cultural differences as seen by differences in
Hofstedes dimensions (Hofstede, 1980).

The present study was conducted as a participatory design
study using citizen science theory. This gives the study a strength
as the interview guide was based on themes that were co-
developed with citizen scientists. This ensures that the barriers
suggested in the interview guide were highly relevant.
Furthermore, the present study used native language focus-
group interviews, eliminating both cultural and language
barriers in data collection.

The present study had a limited number of participants (N=9)
within a small range of ages (20-39) meaning the participants
were not representative of the Danish population and the
findings cannot be generalized. Furthermore, the participants
were recruited using convenience sampling, making the results
somewhat biased.

Future efforts should focus on validating the barriers found in
the current study in other populations such as other expats in
Denmark or to enlighten barriers in other countries using a
citizen science approach. Moreover, the current results could be
further developed into a questionnaire which could be
distributed to larger populations in order to get data that is
more representative of the Danish population. This would make
it possible to generalize and use the data to develop tangible
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recommendations  for  doctors who give health
recommendations to their patients. The potential of these
tangible recommendations can have a tremendous impact for
the citizens of Denmark, their quality of life and expectancy, and
the public health care expenditure.

CONCLUSIONS

The present study sheds light into barriers Denmark that could
be present when doctors’ give their patients' health
recommendations as seen from the patient’s perspective in
Denmark. Furthermore, the study gives indications to barriers
that may be more apparent and relevant to natives or to expats
of different cultures and nationalities.
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ABSTRACT

The part of the world’s population over 65 has in the last century continuously grown. With less hands to
take care of senior citizens, advanced technology could be a solution to help elderly’s live longer, healthier
and more independent in their own homes. It is shown that the adoption of technology among elderly
people is limited in many studies. Therefore, this study aims to investigate how aging citizens in Denmark
perceive technology. By taking a citizen science approach to this problem we aim to involve our participants
as active collaborators, on how they perceive technology. Senior Citizens participated through in-depth
interviews, co-analysis and a discussion forum created by us. A total of 9 participants participated. All of
the interviewed participants share different definition with a clear distinguish about types of technology.
The use of technology is analyzed through the usage, necessity and how easy to use. We conclude that
there is a contradiction between how the perception and the usage of technology among senior citizens is
and that a continued citizen science project can limit this contradiction.

KEYWORDS:

Senior Citizens,
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Citizen Science,
Community
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INTRODUCTION

The aim of this study to identify how senior citizens perceive
technology in their daily lives. This to examine whether
technology can function as a mean to increase the
independency of seniors.

In 2050 the world population of people above 60 years is
expected to reach 2 billion (WHO. 2020). The increase of aging
population also comes up with the rising demand for geriatric
care, caregivers specializing in elderly care and nursing or
assisted living home.

Advanced technology plays a crucial role in many aspects
including elderly care. Studies show that technology has the
potential to provide timely intervention to assist older adults,
keeping them healthier and more independent (Wang et al.,
2019). It also helps to reduce the workload of caregivers. Many
countries have already implemented advanced assisted living
technology in elderly care around the world (Denmark, 2019a,
Wang et al., 2019, Peek et al., 2016). Denmark is one of the
leading countries in European Union regarding digitalization
(Denmark, 2019b). The Danish healthcare system also has a
strong focus on supporting and empowering their citizens to
maintain their independence, gain control of their own life, and
stay healthy in their own homes for as long as possible through
the implementation of technology- supported solution
(Denmark). Many municipalities and hospitals in Denmark are
implementing innovative assisted-living technology to improve
the life quality of senior citizens and working environment of
healthcare professionals (Denmark, 2019a). Despite playing a
significant part in successful interventions, adoption of these
technologies has been found to be limited in several studies
(Vaportzis et al.,, 2017). It is important to investigate and
understand how senior citizens perceive and use technology to
make the age group more in-sync with technology.

This study aims to investigate the perception of senior citizens
to find their challenges when using technology. Therefore, it
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will be more effective if we encourage elderly to point out their
own problems as only them know it best. As a result, the
concept of Citizen Science (CS) is applied in this study as
participants are given opportunities together with researchers
to define the problems.

METHODS AND DATA

The study builds on a CS approach. For each of the methods
used, the specific approach within CS will be explained.

Online discussion forum

An online discussion forum was made on the platform
padlet.com, anonymously asking them how they coped with
loneliness during the covid-19 lockdown. This was done to see if
technology had an influence on how elderly people interacted,
when not able to meet physically, as well as to create a
community for the senior citizens. Community building, in
accordance with CS, assures a reciprocal relation between
scientists and citizens (Golumbic et. al., 2017). We had six
respondents, and two of them mentioned some kind of
technology. Participants was encouraged to learn and discuss
from each other’s uploaded photos.

In-depth interviews

Three in depth semi-structural interviews were conducted, to
supplement the CS approach, so we could get a better
understanding of senior citizens possible motivation. Including
criteria was: living in Denmark, age above 65, and no history of
cognitive illness. One in-situ interview, including a house-tour,
and two interviews over the phone. The three participants
where anonymized and called person B, person R, and person S.
All the participants are between 70 and 77 years. The interview
guide focused on how the interviewed used and perceived
technology. Seven topics and themes were elaborated further:
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1) Social technology

2) Most used technology

3) Their definition of technology

4) Independence responsibility and technology
5) Technology and how to use it

6) Elders and loneliness

7) Future of technology

CO-ANALYSIS

Based on the data found in initial interview we talked with our
participants again. We provided the participants with the list of
objects they mentioned being technology, in order to co-analyze
and understand their view on technology. This method was
inspired by Haklays model showing the different levels of
participants engagement in CS (Haklay, 2013) where we reached
for a high as possible level of engaging citizens. This by including
the seniors in the analysis.

On three different parameters we asked the participants to
scale the technological objects they mentioned in the earlier
interview. The three parameters were:

a) how technological they found the object
b) how much they used the object
¢) how much they needed the object

The participants were asked to place different objects on a line
from most to least, regarding the three parameters (Fig 1). The
participants then reflected on their perception of the concept
technology and their own need and use of it orally at this
session.

In all parts of the sessions it was made clear for the participants
that it was voluntary and anonymous to participate, and they
could retrieve recordings or statement up until the release of
this paper. The data was collected in Danish and translated.

Figure 1: Co-analysis with participant B

RESULTS

Definition of technology: What is technology?

To understand senior citizens perception of technology it is
relevant to identify how they talk about it. When we asked what
kind of technology she has in her home, participant B answers:
“We do not really have any technology other than the phones
and the iPad and the computer”. Her perception of technology

initially seems clear. During the house tour, when the
interviewer points out the TV, the radio and the weather station,
respondent B then stated, that these are also considered
technology. When asked about the different kinds of technology
she has in her kitchen (coffee machine, blender, oven, etc.), she
states that these are not technology but rather “(..) quite
normal everyday life things”. She thereby sets up a division
between technology and everyday life things. This distinction is
though not explicit. This is emphasized when she is talking about
technology on a more general level, and states that: “The kind
of technology that we have is more everyday life things.” In this
context the phones, iPad, computer, TV, radio and weather
station are thereby also considered everyday life things. These
everyday life things, being the technology that she has in her
home, contrast what she calls “fancy gadgets”. These kinds of
technology could include a robot vacuum cleaner. Elements
which B do not need in her everyday life.

In the case of participant R, when asked about what things

she thinks count as technology, there is a clear distinction: “I
think of technology as helping. Both considering entertainment,
but also to keep me orientated”. In the elaboration of this
statement, things as ovens, cars and radios, didn’t count as
technology, but can contain technology. Participant S was
defining technology as “[I see] Technology as the communicative
interaction between object and human” while household
machinery and transportation where seen as more mechanical
objects. There was an awareness of how time and development
of technology influences the perception of what technology is,
from both participant R and S. Conscious or un-conscious, all of
our participants distinguished between different kinds of
technology. This whether they distinguish between everyday life
things or fancy gadgets or between mechanical objects and
technology.

Co-analysis: Technology in everyday life

Use: How much an object is used is ranging from never and
almost never used, to daily. Within the daily use there is a
distinction between how many times a day it is used, as well as
there is a distinction between how it used. This meaning
whether it is serviced, which for B includes the television and
the coffee machine, or whether she looks at it, like B describes
using her alarm clock and weather station.

Necessity: How much an object is needed is ranging from “not
necessary at all” to “cannot live without”. The objects
mentioned in the scaling of cannot live without is ranging from
objects as phone, tv and radio to vacuum cleaner and oven. The
phone, tv and radio are described by the participants as needed
in order to: “(..) keep me updated” (participant R) and to be
able to “keep up” (participant B). The oven is by all of the
participants ranged as one of the most needed objects. This
because the function of the oven cannot be fulfilled by other
objects nor without the use of technology.

Technological: Ranging the objects in which are most
technological and which at least technological, there is an
overall understanding in the least technological objects being
easy to use, and in contrary the most technological objects are
described as the most difficult to use.

TECHONLOGY AND INDEPENDECY

As stated earlier (Wang et al. 2019) the use of technology can
help seniors to be or feel more independent. This is partly
confirmed in our research. In the interview with participant B,
she states that technology is something that they, in their
household, implement, when they can no longer handle the
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specific activity by themselves. In this context technology is
then seen as an extension of their capabilities. At the same
time, this statement by participant B, that: “We have to do it
ourselves. As long as we can, we have to handle it ourselves,”
can be interpreted as the implementation of technology being
a marker of losing independency.

Whether technology by the senior citizens is mainly seen as an
extension of their independency or whether the use of
technology is perceived as a marker of being less independent
can therefore be discussed.

DISCUSSION AND CONCLUSIONS

Contradiction between perception and use

As the results show, the participating seniors make a distinction
between everyday things and more fancy technological objects.
In this distinction lays an understanding of something being too
difficult to use. It is a distinction which is also emphasized in the
way, the participants define easy and difficult in the co-analysis
concerning how technological they find objects.

It is a perception of technology which we argue can be
challenged. By combining how the participants scale the
different objects in respectively how technological it is, and how
used it is, in one graph, several points emerge.

1) the more an object is used, the less technological it is
perceived. This can also be supported by one of the participants
stating that Facebook: “(...) is not that difficult to use anymore”.
2) The more interactions an object takes to be serviced, the
more difficult and hence more technological it is considered.
This becomes clear by looking at the objects placed in the top
right corner of figure 2. The objects mentioned here are iPad,
smartphone and computer. All objects which are used daily, but
hence the amount of interactions, they are not considered easy
to use. We will argue, that these sorts of objects define the
senior citizens perception of technology, though there is a lot of
other technological objects, such as weather stations, tv and
radio which they consider easy to use.

@

CS AND ITS FUTURE POSSIBILITIES

The understanding of technology is that it is difficult to use. In
the activity of the co-analysis, one of the participants stated,
when looking at her completing ratings: “I know more
technology than | thought | knew”. Her perception of how good
she is at technology have hence already been challenged. Based
on this finding in the co-analysis, on our experiences with the
discussion forum and the theoretical benefits of creating
reciprocal relationships in the scientific process, we will suggest
a bigger focus on community building as a way to challenge the
senior citizens perception of technology.

In our first outreach we made a discussion forum for senior
citizens, where they could share photos and stories about how,
they coped with loneliness and not meeting other people
physically, under the covid-19 lockdown. The idea about doing
that was to use the situation to catch peoples interests, as we
hoped they could relate and find others to build and
communicate with, as we wanted to apply as much reciprocity
and a way to build community (Goloumbic et al. 2017).
Unfortunately, our reach was quiet poor and wasn’t enough to
create and maintain a community. Based on these experiences
we therefore argue that the outreach, as well as the effect,
could be more effective if done personal, and not on a media
platform. Another challenge we see in creating and maintaining
a community, is the communication of the purpose of it: What
would, senior citizens get out of being a part of this sort of
community. In our project the main challenge could be, that the
seniors do not necessarily agree with out insight: that they are
better at technology than they are aware of. Moving forward,
the question would then be how to approach the senior citizens
in an open but yet convincing way?

The ethics of this approach, to de-mystify technology, could also
be questioned, because who is benefitting from having senior
citizens gaining more technological confidence? On a societal
level, more technological assured seniors could reduce the
workload of caregivers, keeping seniors independent for a
longer period of time. But is this also beneficial for the seniors?

Most used

o ©

Least used

Not technology

car electrical knife dish washer

vacuum cleaner alarm clock facebook

coffee machine oven robot vacuum cl

blender radio weather station

leaner

Technology
° smart phone Participant B
° iPad Participant R

Figure 2: Model showing how participants scale technological objects based on how technological they perceive it (horizontal) and

how used the object is (vertical).
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Again, we suggest the open data principle from CS as a core of
future citizen involvement, so the participants themselves can
decide their motivations. It would be beneficial if the seniors in
the process also gained some science literacy, so they could
interpret the data better.

CS in general, is an approach which method, when used
properly, can be very effective to gather data, and engaging
participants. This democratization of data- collection, can be
limiting, but also be a great asset. In this paper we have tried to
reach as high level of citizen participation as possible in Haklays
model (Haklay. 2013) and focusing on the parts of reciprocity
and inclusion in Golumbic et al’s. model (Goloumbic et al. 2017).
While not having enough participants, we managed to fulfill the
demands of three out of four levels in Haklays model and also
doing some analysis with our participants, which is considered
part of the extreme CS. To reach an even higher level of citizen
involvement, one has to engage people to co-create the
research question and follow the full research process

If seen as a pilot, one could scale several aspects to fit a larger
project. If a bigger number of participants were found, the co-
analysis and interview gathered valuable information that
suggest that there is some kind of dissonance between how
seniors perceive and use technology.
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ABSTRACT

After a major change in Danish school regulations in 2014, 45 minutes of daily physical activity was made
mandatory for each school kid. But how is this regulation controlled, since there is not a clear definition of
intensity or type of physical activity. The aim of the project is to increase the understanding of what “45
minutes of daily physical activity”” actually is, and what the school kids’ perception of it is.
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A 7th grade of a Danish elite sport school was participating for this paper. Pedometers were handed out to
document their daily step counts. Additionally, semi linear surveys were given to the school kids and
provided the participants with the opportunity to share a view on their daily lives and thoughts. The school
kids” perception of their physical activity level is presented and compared to the quantifiable data of their
daily step count. Discussing possible connections between the school kids’ favorite places, favorite subjects,

their gender, their surrounding environment and their activity level, points in the direction of future citizen
science projects including different stakeholders to realize the Danish health ministerium’s requirements.

INTRODUCTION

In 2014 a Danish school reform included a decision regarding
physical activity of kids at school. It became mandatory for every
school to provide 45 minutes of physical activity in average per
day per school kid, excluding recess. This law is an approach to
make children more active and therefore generate known
benefits like the decrease of chronic disease risk (Boddy et al.,
2014), the improved motor development (Stodden et al., 2014),
classroom behavior (Mahar, 2011), and cognitive functioning
leading to higher performance at school (Castelli et al., 2007).
The problem this reform generates is to understand whether 45
minutes of physical activity are achieved on a daily basis. Colley
et al. (2012) is a group of scientists who tried to transform
minutes of daily physical activity, into a more quantifiable
measurement, such as a step count. Research has been done to
figure out the quantity of steps needed to distinguish if school
kids are physically active especially during the school day (Burns
et al., 2015). The quantifiable data showed the most active time
period of the average school day for the kids is during recess.
The personal opinion and the understanding of the school kids
or teachers of physical activity were not included.
Environmental factors such as the school yard (Nielsen G et al.
2012), teachers (Cothran et al. 2010), school subjects (Mooses
et al. 2017) and the length of the school day plays a role, when
it comes to the level of physical activity.

The aim of this paper is using citizen science to increase the
understanding of the 45 minutes of physical activity, as well as
distinguishing possible correlations between school kids’
perception of their surroundings and physical activity in order to
compare those with their quantifiable step counts.

In the end we will discuss, if a citizen science approach could
contribute to a more active school day, and the achievement of
realizing 45 minutes of physical activity per day, required by the
Danish Ministry of Health.
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Most studies within the field explore quantitative data. But as
Hecker et al., 2018, points out “citizen science expands public
participation in science and supports alternative models of
knowledge production”. In our case, we interacted with the
school kids in a citizen science level 1 approach (Haklay et al.,
2013). The so called “crowdsourcing level” includes citizens as
sensors as well as volunteered computing This approach helps
us getting first-hand experiences and perceptions. Therefore,
we included other methods such as Cultural Probes (Gaver W.,
1999) in order to achieve a Citizen Science design. The Cultural
Probes included a pedometer and a semi linear survey. These
surveys are defined by including multiple choice and creative
answers, such as blank spaces to write a sentence and the
freedom of drawing pictures.

The semi linear survey has questions such as; “I see myself as,”,
then the pupils have to rate their perception of their own
physical activity level, “How do you describe physical activity?”,
“Where do you feel most active?” etc.

This approach opened up for collecting qualitative data in the
form of written or drawn ideas with multiple choice questions
and creative answers, such as blank spaces to write a sentence
and the freedom of drawing pictures. This will be matched with
the quantifiable approach with the pedometers. And in order to
design reciprocally (Golumbic et alt. 2017) social media and
interaction methods were applied.

This approach was chosen to provide information that would
not be possible for conventional research such questionnaires.
We argued that none of the two approaches could stand by itself
in this Citizen Science study.

METHODS

Contact methods

To realize the interaction with citizens and especially with
schools, teachers and school kids in times of a national lockdown
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(COVID-19), various digital contact and interaction methods
were applied.

To reach out to as many participants as possible, Facebook
groups that mainly include teachers in Denmark, were used as a
communication tool. Additionally, an academic network
provided us with necessary technical products (Vivofit 4,
Pedometer by Garmin) and connected our project idea to
potential schools for participation. The selection process
regarding possible schedule crossovers and engagement level
narrowed down to a 7t grade of an elite sport school further
described as “School A”.

Interaction methods

Due to the COVID-19 the interaction with School A was limited
to delivering and collecting the data.

Though, the generated data shows that School A consists of 26
school kids, 13 boys and 13 girls. However, throughout the
project the sample size varies due to a fluctuating attendance.
The step counts of the school kids were measured over three
weeks at the end of the Danish school year (figure 1.1).

Analyzing methods

Data from the two approaches gave a fuller picture of the 7th
grade kids’ physical activity level. Pedometers provide us with
information that represents the actual level of activity and can
be compared to the school kids’ perception regarding their step
count.

Due to the fact that the step count does not directly correlate to
the minutes of physical activity mentioned in the introduction,
an equivalent ratio of step count was set up. This characteristic
is based on the information from Burns et al., (2018). It states
that 6000 steps per day are an “optimal [...] step count” for
school kids during a school day. This step count represents
approximately 45 minutes of physical activity, for a school kid.
This corresponds to Pedersen et al. (2016) state that 45 minutes
out of the recommended 60 minutes of physical activity a day,
should be achieved during the school day.

The research paper (Burns et al., 2018) investigated children at
the age from 8 to 11. The school kids from 7th grade are in the
range from 12 to 13 years, which can be assumed to have a
similar and have the same “optimal step count”. Based on the
“optimal step count” we defined the three categories “low
activity” “average activity” and “high activity” as “low activity”
equals a daily step count (at school) of everything under 4000
steps per school day. The “average activity” level ranges from
4000 to 6000 steps and the “high activity” level is everything
above 6000 steps per school day (table 1).

Table 1: Activity levels defined by school kids’ daily step count

Activity level Steps

High >6000

Average 4000-6000

Low <4000
RESULTS

Quantitative data

The steps are used as a measurement to describe the physical
activity of the school kids. Overall, the step counts are varying
from 1700 steps to 10.000 steps, when it comes to the whole
class (Figure 1). However, the graph also shows that the school
kids had a high step count on Tuesday (week 24), with an
average of around 10.000 steps, due to a PE class. They also had
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a high step count Thursday (week 26) with an average of around
9000 steps, resulting from it being the last day before summer
vacation and irregular lesson set ups.

mWeek 24
Average step count :w:‘& ;2
12000
10000
8000
6000
4000 I I
= Il nloal o
. [ | I |

Monday  Tuesday Wednesday Thursday Friday
Figure 1: Average step count of the 7th grade of school A during
weeks 24-26 2020

To further investigate the school kids’ physical activity and their
own perception of it, they answered different questions
throughout the period of the study.

In week 24 they stated their perception of their activity level
being as seen below:

The school kids’ perception of their activity level in comparison
to the quantified activity level (Table 1) is shown in Figure 2. 31%
of the boys stated that their activity level was high, 45% said it
is average and 24% describe it as low. Whereas for the girls, 22%
of them stated they had a high activity level and 78% said an
average level, whereas no one stated they had a low activity
level. Looking at their steps for that same week, in reality
(meaning step counts collected by the pedometers), 14% of boys
had a high physical activity level, 21% had an average and 65 %
had a low physical activity level. For the girls 8% of them had a
high physical activity level, 24% had an average level, and 68%
had a low activity level. This is determined by the categories
defined by Table 1.

Male Perception

Female perception

Wale (Reality) Farnale (reslity}) High

"m

@

Figure 2: School kids’ perceptions on activity levels in comparison
to data

Qualitative data

Based on the school kids’ answers, gathered from the semi
linear surveys we created an insight to what they perceive
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as physical activity, where they feel most active, what they
would change to be more active, etc.

In regard to “Where do you feel most active?”. Every single
school kid mentioned a place outside the classroom such as the
football court or the school yard in general. On Thursday (week
24) the school kids were asked to describe when they feel most
active during a school day. 18 out of 21 school kids answered
this question with “During recess” or “PE”. Concerning their
most disliked subject and “What would you do to make this
subject more fun?”, we got most of the suggestions turning the
subject “to be more active” such as “being outside” or “more
activities/games”. To the question “Would you like to be more
physical active at school?”, 75% of the 7th graders answered with
“Yes”.

The last major findings of the survey resulted from the task
“design your dream classroom”. The school kids’ answers
(written or drawn) varied from a classroom including beanbags,
flat screens and sofas up to suggestions of a trampoline, a pool
or simply comfortable chairs and tables able to elevate.

DISCUSSION

The mandatory 45 minutes of physical activity on a school day,
equivalent to 6000 steps, often seemed like a challenge to be
accomplished by the teachers. The average step count of the
school class shows that the school kids achieve an optimal step
count of 6000 steps a day, during two of 12 days. However, 75%
of them would like to be more active in school. This could be an
opportunity for future projects to include school kids into the
creative process of realizing new ways of physical activities
throughout the school day.

There is no known way to validate the 45 minutes of daily
physical activity of kids at school (to this date). Burns et al.,
(2018) distinguished the “optimal step count” for a pupil during
a school day around 6000 steps. Translating this step count into
three activity levels (Table 1.1) enables a validation process of
physical activity at school.

Overall, the school kids’ step count as seen in Figure 1.1 shows
that the school kids generally do not achieve the step count goal
of 6000 per day. There are only two days over the time period
of three weeks in which the average of the 7t grade surpasses
the recommended step count of 6000.

Comparing the school kids’ perception to their objective level of
activity shows that both boys and girls are overestimating their
physical activity. For instance, 24% of the boys and 0% of the
girls assumed they are on a low level of physical activity, while
the objective data shows that it is 65% for the boys and 68% for
the girls. This fact means that the majority of the school kids do
not fulfill the mandatory goal of 45 minutes of physical activity
a day. Even if the optimal step count would have been lowered
to 5000 steps a day, it would not change the amount of school
kids in the low physical activity category. However, this data is
only based on three weeks, one class and was carried out amid
COVID-19. A scaled-up research project in normal circumstances
would generate a more reliable data base.

The qualitative data gained from the semi linear survey
underlines the importance of the cooperation of school kids,
teachers and administrators to collectively design a more active
school day. Knowing that there is a majority of school kids not
reaching the activity level required by the Danish Ministry of
Health. The school kids want to be more active and almost 75 %
of School A stated that they want to have a more physical active
school day. Analyzing the qualitative data, it shows that most
school kids are also more active during their recess and PE
classes, which means that there is low level of physical activity
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inside their classrooms. Asking for a more unconventional room
setup and requesting more movement throughout classes,
school kids are showing their interest in comfortable chairs,
tables, bean bags, which tells us more about relaxation and
opposes their wish of being more active. To realize a major
change in the everyday class structure school kids, teachers and
administrators have to cooperate together and overcome
borders of miscommunication and hierarchy.

A possible future citizen science project could focus on the
interaction of these three parties and their common goal to
realize the mandatory 45 minutes of physical activity a day. This
future project could also focus more on increasing the
knowledge of physical activity and possibilities of implementing
them in the average school day. Another future citizen science
approach could also include a different level of participation
(Haklay et al., 2013). It could change from level 1:
“crowdsourcing” and participants as sensors to a level 3
“participatory science” project with participants working in
problem definition and data collection or level 4 “extreme
citizen science” projects which include a collective work on
problem definition, data collection and the analysis. Including a
higher number of stakeholders like parents, NGOs and
administrative people could lead to a highly productive citizen
science project and an active revolution of the Danish school day
structure.
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ABSTRACT KEYWORDS:
The family revolution in the 1960s and 1970s changed family patterns fundamentally. Women entered the Family
labour market and contributed to society in new ways. But how did it actually feel to be part of this change Revolution,
and live in this period of time? By collecting life stories focusing on these developments, the data suggests Feminism,

that changes were not experienced as abrupt as revolutions typically are by the citizen scientists, but a slow
opening of options widely supported by the prior generation and enabled by changing welfare regimes. The
focus of this generation was not initiating the family revolution, but rather the pursuit of individual
fulfilment considering the growth of options.

The way drastic societal change is perceived and experienced in personal capacities gives an
insight into the time periods’ understanding of gained opportunities and how these affect choices
made by individuals. By learning and understanding the dynamics of these changes, we can gain

Gender roles,
Family pattern
Danmark

a deeper insight on the foundation for today’s Danish family and social constructions.

INTRODUCTION

The Danish family pre-1950s was rather traditional: men and
women would start families in the late teenage years with
husbands carrying the responsibility of being breadwinners
while wives tended the household - this division of labour
towards the household was prevalent in both urban and rural
spaces (Work. Live. Stay., 2018). The 1950s were monumental
in the restructuring of the Danish family with prior work
referring to this period as the “golden era” of the Danish welfare
state. Welfare reforms were employed, and social democratic
politics were experiencing a rise which paved the way for the
modern Danish Welfare State known to Danish society today
(Christiansen & Petersen, 2010). The economic and political
changes of this time period have therefore been widely covered
by the social sciences in literature. What has however been
widely overlooked is the personal dimension of this era, in other
words, how people personally experienced and coped with
changes happening at home in their families.

The family revolution of the 1960s and 1970s saw women being
able to take up formal work and formal education (Work. Live.
Stay., 2018). These changes would go on to affect previously
static gender roles and how families were constructed, as
women could join the workforce and earn money to contribute
to the household and not only take care of the children.

This paper endeavours to look into how families in Denmark
experienced these dramatic changes in society, what individual
decisions they made as while the collective changes took place,
and how the dynamics of their families on a personal level were
affected. It also uncovers the thoughts behind the choice of
taking an education as a woman and the impact on family
relationships and gender roles (Craig & Mullan, 2010). The
informants and citizen scientists for this project are all women
born in the 1940s, having the family revolution take place during
their twenties - a time when first marriages typically happen
(Statistics Denmark, 2020), meaning the informants would need
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to structure their own new families. As citizen science dictates,
the accounts of amateur scientists helped shape the perspective
of this paper, looking into how the family revolution was
experienced in households, the ethics of gathering and
processing data with a potential vulnerable group, and an
analysis of applied methods.

TELL US ABOUT YOUR FAMILY

As this is an exploratory study, we employed open-ended,
exploratory in-depth interviews (Schensul & LeCompte, 2013).
The specific citizen science approach that was taken is
participatory science (Haklay, 2018), since citizen scientists did
not only respond and contribute with personal knowledge but
gave a new direction to the problem definition.

A set of open-ended questions to guide the interview was
prepared prior to the first interview and used for all citizen
scientists (Barriball, 1994). Of the total number of five semi-
structured interviews, two were conducted face-to-face, one
using video call, and two were telephonic. One interview
consisted of an initial interview followed by a follow-up
(Schensul & LeCompte, 2013), which included the review of
photos selected by the participant and their presentation,
description and explanation of photos to the researcher.

We approached the recruitment in two ways: firstly, a written
project presentation was created and posted in different social
media platforms hosting groups of elderly people and, secondly,
personal contacts were engaged and set on a spread of word-
of-mouth. The data has been analysed by first transcribing all
audio recordings, whereafter they have been coded according
to concepts we identified as recurring, and then compared
(Schensul & LeCompte, 2013).
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“A LOT JUST HAPPENED RANDOMLY”

The citizen scientists in this study were born and currently live
in Denmark as this project set out to explore the history of the
experiences through the family revolution in Denmark as
employment and education possibilities opened up for women
through the 1960s and 1970s. Table 1 gives an overview of the
citizen scientists, showing that all citizen scientists took up a
profession and have been married.

Table 1: Citizen Scientist overview (M = married, D = divorced)

Gender Age Bornin Profession Status
1 |Woman |73 Finnerup Specialized pedagogue M
2 |Woman |73 Hvalpsund Nurse M
3 | Woman |75 Odense Elementary school M
teacher
4 | Woman |79 Copenhagen | Freelance artist M
5 | Woman |73 Ebeltoft Pedagogue M&D

The gathered data from the interviews proposes two main
findings. The first suggests that the family revolution was a long,
ongoing, slowly emerging process that did not propose itself as
a specific event in time or a sudden and dramatic shift.

“I just wanted to be myself and do my work and enjoy it.” -
Emma

“...that was not really what suited us so we began the first
steps towards my education.” - Anna

Rather, as our citizen scientists indicate, the pursuit of personal
fulfilment and happiness was at the center of their experience,
which included entering the workforce to achieve a career and
a self-sustained life, combining family and household. When
recalling major events in their lives such as moving cities to get
an education, getting married, or moving to build a family home,
the majority of citizen scientists described the process as a chain
reaction of events that was not planned as a revolt to existing
family patterns, but rather a combination of own choice and
“lucky circumstances”.

“We did not think about it that much back then. To say it
mildly. It just went with the flow. We didn’t use that much
brain work on things like that. Many of the things emerged
by coincidence” - Anna

This ‘going with the flow’ gave them a sense of freedom and self-
fulfilment. However, other citizen scientists indicated that not
everyone in their surroundings experienced the same
opportunities to pursue a career and go with the stream of
opportunities in the same way. Some described observable
differences in the labour market in terms of numbers of men
and women in different professions, which due to their
observation was a slowly changing matter that proceeded over
a longer time period, which would propose challenges for them
that they had to overcome.

“It was not normal to take an education. | was one of the
very first, who took an education. It wasn’t the norm.
Well, there were a few, who became nurses. Else...my
whole school, it is not so long ago | looked them up... the
women became housemaids, then they got married and
had children” - Anna
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Picture 1: Anna & university class, Copenhagen (1970)

"No there weren't and there still are not many men that
are nurses. But there are some, and they become more
and more." - Bella

This combines to the finding that the experiences were not the
same for everyone during this period, but neither was there
concrete overarching movement that ignited the citizen
scientists’ wish to pursue a career. In their own words, they
followed the somewhat rough plans they had accompanied by
coincidences that impacted choices along their lives, such as
moving to other cities for education purposes, as one
participant elaborates:

“It had been my will and choice the whole time, also
when | was younger when | was in a lower grade, It was
clear to me that | wanted to become a school teacher.” -
Christine

The participant explains that her choice of profession had been
clear from a young age and later moved to another place to
pursue this education, due to the circumstance that her partner
was living there.

Secondly, 4 out of 5 citizen scientists experienced support by
their families and parents to explore opportunities.

“And | think that is also mainly due to my father and
mother because they completely supported me in that
and, we wanted to... and it was the most important that
we (...) were happy with the things we wanted to do” -
Bella

Two other citizen scientists gave information on financial
support by their parents in order to be able to afford an
education. On the other hand, the findings thus also showed
that people who did not experience this support by parents and
family, felt the need to express their need to rebel.

“One day we were in the mood for provocation, so we
painted black fingers and toes on the wall inside the living
room with paint.” - Anna

This was among other things achieved through visual expression
in art and personal physical appearance, which could be seen as
violent or dramatic by other members of the family and
surrounding society.

Summing up, our findings show that the concerned time period
was not experienced as a sudden change in people’s lives, but
rather a chain of personal life choices, based on available
options, and coincidences that align to individual life stories and
choices that then add up to a time period spanning 20 years,
referred to as the family revolution.
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THE ANATOMY OF THE FAMILY REVOLUTION

The story of the family revolution that was uncovered from
interactions with citizen scientists does not appear to be
recalled as neither dramatic nor sudden. Rather, it became clear
from participant explanations that the pursuit for self-fulfilment
and independence from both genders was at the center of their
decision-making. This analysis opts for several points for
discussion.

The family revolution appears in contrast to the definition of a
revolution as it was not an abrupt change at a certain point in
time (Ordnet, 2020), but a very slow and rather subtle evolution
over several years, even decades. One possible explanation is
the limited geographical movements that people undertook at
the time. Holidays and longer stays away from home were held
in the countryside within Denmark (Interview Dorthe) and were
generally rare. This physically slowed down spreading processes
of ideologies and ideas.

Additionally, the differences in the geographical locations
themselves seem to have had an impact too as we see in the
pictures (Picture 1 & 2). What differentiates them are 5 years in
time and different locations in Denmark, as well as social
settings they have been taken in. The first one being a baptism
in a more conservative, rural area in Jutland, while the other one
portrays a university class in Copenhagen, the progressive
capital. While the picture of the baptism is showing clear gender
roles, as stated by the participant:

“What a difference between women and men. It shows
that quite clearly in their appearance. There we were in
‘65. Look. (...) And | am actually sure, the whole line of
men there (...) they have never been in a kitchen before.”
-Anna

In contrast to that, the picture from university (Picture 2) gives
the impression of a unified group without clear gendered ways
of behaving, dressing or positioning themselves in the picture.

Picture 2: Anna & family, five years prior, Baptism in Jutland
(1965)

“Clothing and manner and behavior taken all together,
as | remember it, that was at least the first time that |
experienced this. We were so similar. There was no big
difference between men and women. (...) There was
nothing such as things girls had to do that men weren’t
supposed to do. Not as | remember it.” - Anna

This silent rebellion, in the form of lack of formality, and relaxed
attitude even at picture-taking, where you usually showed
yourselves in your Sunday-best, made a huge impact on Anna.
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Another major point for discussion is if we can really term the
developments during this time period as a revolution. Since it
was widely supported by older generations, mainly the parent
generation to the citizen scientists, it would have otherwise
been assumed to go against their values.

We came to analyse that out of all our citizen scientists, Anna
was the only one that did not experience parental support to
pursue a university education and a career was the one who
participated in marches, uproars and physical demonstration in
terms of visual expression such as art. It is discussable whether
we term the revolution as such because of the few examples of
people who actively revolted, while the major contribution to
the actual changes, namely the diminishing of gender roles and
the increased number of women in the labour force, were
achieved by the silent masses that are not portrayed and
represented as much in media and literature.

This adds to another point of discussion on the border between
our methodology and the generated findings. As proposed by
the majority of our citizen scientists, the majority were
supported in their plans by parents, spouses and family. This
raises the question whether there actually was a force to be
resistant against or whether it turned out to be a much-needed
progress in society that all generations were understandable of.
Itis arguable whether the widening of opportunities was a result
of a resistance and there really haven’t been any uproars or
revolts against existing norms, or if we are simply lacking data
on these accounts.

Methodologically, we came across several other aspects that
were ethically discussable and proposed challenges along the
project. In the recruitment process we anticipated to include
both men and women with a balance of 6 women and 1 man.
However, due to health issues one woman and the man had to
cancel the interviews. Of these 5 women 1 got hospitalized after
the interview, which shows the urgency of conducting a larger
scale research before it is too late.

Lacking the male side of the experienced history has further
affected our results about the experience of the change in
gender roles. Even though we got second-hand impressions of
how the woman participant’s husbands reacted positively to the
changes, this data is highly influenced by the fact that the
women asked them for these reflections or interpreted their
spouses’ behaviors back in the 60’ies and 70’ies - we have
chosen not to include this information. Missing the men’s side
of the story can give the impression that the change in gender
roles and family pattern in general were a welcomed change
(Scambor et al., 2014), though this is highly discussable and not
possible to be assumed at this point.

Another point to consider in relation to this is the self-selection
bias emerging from this recruitment method (Lukacs et al.,
2010). Among the reoccurring recruitment issues were the fact
that people did not evaluate their personal story as “exciting”
enough or worth being interviewed about. This also contributed
to the group of citizen scientists not being as diverse as
anticipated. Due to this, the existing citizen scientists could be
assumed to be those who led less ordinary lives or saw
themselves as first-movers. Those who thought this change in
society and family pattern was wrong somehow, have not
contributed with their experience, even though this perspective
can be assumed to be existing as well.

In addition to that, the ethical aspect of interviewing elderly as
a specifically vulnerable group of citizen scientists proposed a
challenge. According to Tee & Lathlean as quoted in Hewitt
(2007), the elderly might have troubles with memory loss due to
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age or sickness, and therefore might not be completely
autonome. Beauchamp and Childress (2001) as quoted in Hewitt
(2007) state that an individual is seen as an autonome if they
possess the capacity for intentional action and are independent
from controlling influences.

If the participant is not completely autonome, it raises
challenges on two fronts; Firstly, the consent given to the
researcher might become invalid if the participant has gaps in
memory and does not remember that consent was given.
Secondly, the data given might be faulty or nothing more than
anecdotal insights.

One can argue that interviews about things that happened 50+
years ago will, even with a clear mind, mainly be anecdotal
insights of that time period. As Anna pointed out: “..it actually
is a long time ago”. This emphasizes even more the need to
collect this data now, if society would like to learn from past
generations' way of understanding and coping with big changes
in society.

Comparing the different interviews and their depth, we came to
realize that a face-to-face interview generated a significantly
deeper trust and relation to the participant than interviews
conducted over the phone. This showed to have an impact on
the length and depth of the conversation. Combining this insight
with the challenge that many elderly do not feel comfortable
with newer technology or have access to virtual modes of
communications, it is clear that face-to-face interviews, for this
group, is preferred.

If changes in society dictates minimal contact, as the COVID-19
did, it will be worth the extra trouble to still push for interviews
in person, but just do it outside. It might bring even deeper
interviews since there will be an enhanced need for human
contact.

TALKING ABOUT A REVOLUTION?

As it became evident from the discussion, the question is,
whether the developments that took place can be
conceptualized as a family revolution or rather as an observed
family evolution of structural change over an extended period
of time, that has been termed as the family revolution in
retrospective by the younger generation. Even though the
changes were drastic and impacted society fundamentally,
terming it a revolution might be too much of a stretch to the
concept. It was experienced as a movement or the beginning of
an evolution with still ongoing changes in society nowadays,
towards a reduction of gender roles and increasing equality.
Future research on this topic should be done on a larger scale. A
larger and more diverse sample of citizen scientists in terms of
demographics, geographic position and social background will
provide a broader insight into the developments and changes
we investigated. It will further be possible to enlighten some of
the dark sights, and other perspectives, such as the male
perspective, that this study did not capture. Citizen Science as a
methodology will be a useful tool to accomplish this. To achieve
a higher level of citizen engagement, the study could be done as
a school project, where students and elderly actively engage
together in producing accounts of Danish society’s’ history.

As the present work has shown citizens shape the outcome,
methodology and approach to such an inquiry, since their
experiences and knowledge are shaping the essence and focus
of the study.

Based on the narratives provided by the citizen scientists of this
inquiry we come to the conclusion that instead of a revolution
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as a dramatic and somewhat sudden mass movement, the
family revolution presented itself as a change process, and
evolution shaped and promoted over a long period of time by
the members of Danish society.
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ABSTRACT

Food is far more than nutrition for humans. It shapes our culture and practices of our daily lives. Our food
traditions and cooking habits have been passed on to us for generations and take part of our daily structure.
ReThinking Food takes a co-creative approach to Citizen Science with the aim of identifying possibilities,
challenges, and possible pathways of changing our daily cooking and eating habits. Together with
participants of the study we make suggestions on how to change our behavior towards more sustainable
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and biodiverse cooking manners. We study how the design and development of a kit, containing foods
proposed to aid positive social, environmental and economic impact, can help the ‘common’ Danish
household into implementing food for healthier people and a healthier planet.

INTRODUCTION: EATING FOR MORE BIODIVERSITY

The way we eat says a lot about how we act as humans. It comes
to show in our preferences, and practices of daily food habits
(Smahel et al., 2018). Some love to cook, while others prefer not
to spend a long-time cooking. Some cook together and others
cook alone. At the end of the day we all need to eat. No matter
how different we may be, similarities can be found in the way
food brings people together and how it takes part of our
structure of our daily lives. Food is far more than nutrition. It
shapes our social lives, cultures, and helps to make us who we
are. Our eating habits are bound by traditions and daily
practices, which can be hard to change or alter (Nierenberg,
2018). These eating habits have been passed on through
generations, but as the world around us is changing, so must we.
In order to engage citizens in recognizing their own food habits
and their consequences, we explore how common households
cook and prepare their food with more sustainable ingredients.
This was implemented through the design and creation of a kit
for experimentation. The study shows that the participating
households and families with children are sympathetic towards
a more sustainable diet. Our findings suggest solutions on how
to implement a more sustainable and biodiverse cooking habit.
Our findings suggest solutions on how to implement sustainable
and biodiverse cooking habits.

METHODOLOGY: A CO-CREATIVE CITIZEN SCIENCE STUDY TO
ENGAGE DANISH HOUSEHOLDS

Citizen science is a method through which scientists can engage
citizens through participation. Both, the scientist and the
citizens, learn from each other and find common ground. Co-
creation is the action, through which the participants shape the
study. The goal is to engage and include citizens in research and
narrow the distance between the citizen and the scientist in
order to create a common language.
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The results aim to provide new methods within data gathering
and creating data closer to real life people through public
engagement (Hakley, 2013).

The study builds upon the salon ‘Food as a sociocultural
sophisticated material’ by Danielle Wilde, Associate Professor of
Embodied Design at the University of Southern Denmark (SDU),
Kolding, and the ‘Future 50 Foods’ report by World Wildlife
Federation and Knorr suggesting fifty foods “selected based on
their high nutritional value, relative environmental impact,
flavor, accessibility, acceptability and affordability” (Shaver &
Drewnowski, 2019).

Participants of the salon by Wilde, 2020 defined a concern of the
implementation of the Future 50 Foods. Building on this
concern, we designed a study to uncover a solution. Collectively
we identified possibilities, challenges, and potential pathways of
changing their cooking habits through the scientific process. In
2013 Haklay defines four levels of engagement within the field
of Citizen Science:

Level 1: Crowdsourcing - Citizens as sensors.

Level 2: Distributed Intelligence - Citizens as basic interpreters.

Level 3: Participatory Science - Participation in problem
definition and data collection.

Level 4: Extreme Citizen Science - Participatory science in

problem definition, data collection, and analysis.
This project moves within Level 3, Participatory Science. The
participatory approach to citizen science that we applied brings
science closer to the participants and enables them to feel
engaged. This allows us to include citizens in the drive towards
social change with the aim of raising awareness of sustainable
and biodiverse consumption. As Brand et al. argues “A successful
participatory process is a community of practice in the making”
(Brandt et al, 2013, pp. 149). The act of creating makes the
process engaging and vivid. We refer to the actions of making-
telling-enacting to involve the participants in the study. It
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proposes to inspire a design process through Iterations by
circling through these actions.

o

-~

Figure 1: Tell-make-enact diagram with double-headed arrows
to illustrate how the actions are connected and iterations can
circle (Brandt et al, 2013).

In order to benefit from the tell-make-enact diagram, we
created a kit containing ingredients from the Future 50 Foods
report. The kit was delivered personally to the participants (see
figure 4). After the delivery, the citizens could experience it. The
concept of a kit was inspired from the usage of cultural probes
developed by Gaver et al. (1999) and further described by
Brandt et al. (2013) as a new way of transforming questionnaires
into tools for data collection.

To engage with the participants on a deeper level we gave them
tangible tools in the form of food to interact with. This afforded
the possibility to experiment with ingredients, cook with them
and taste them. Here we can draw similarities to the extreme
citizen science study of “Soylent Diet Self-Experimentation:
Design Challenges in Extreme Citizen Science Projects” in which
participants are asked to self-experiment with the powdered
food substitute “soylent” (Dolejsova & Kera, 2017). Our study
does not go to the extremes of self-experimentation, such as
‘soylent’, which potentially can cause health issues. In contrast,
this study seeks to raise awareness for a more sustained
nutrition through eating sustainably and biodiverse. To enhance
a multi-generational impact of change, we invited families with
children to join the project. Our aim was to inspire and introduce
the ingredients to children at an early stage to incorporate the
ingredients into their cooking traditions and practices passed on
from their parents. We focused on residents living in the Kolding
area, Denmark, to get an overview of a local community. By
doing this, we had the opportunity to meet our participants, as
we personally delivered the kits to them. A final kit existing of
around 25 different ingredients has been developed and was
distributed to the families to experiment with and implement
them in their cooking habits. Overall, it was a directed process
with deliberate open elements which ensured co-design and
local control at the same time (Haklay, 2013).

Throughout this study we conducted research activities
including interviews, questionnaires, and focus groups. While
the interviews and questionnaires were directed to the
participating families in the pilot study, the focus group served
the purpose of identifying which of the ingredients in the kit
were already familiar to the participants and which of those they
currently had in their home.
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RESULTS: HOW ENGAGEMENT CAN SUPPORT CHANGE.

Salon

Being introduced to the ‘Future 50 Foods’ report through a salon
by Wilde, 2020 created a sophisticated yet safe environment for
exploring the ingredients. The format invited for discussions and
imaginative thinking of the uses, as they were displayed in their
raw form and unable for participants to taste. The salon formed
our initial take on the project, as we during the event raised
questions concerning their use and implementation in our daily
cooking habits. Topics of concern were the amount of dried
goods, the lack of meat and fish, substitution possibilities,
globally, but not locally produced foods, and the taste. From
insights of the salon we reflected upon the topics of discussion
to frame which aspects within implementation of the
ingredients could be interesting to develop further. Participants
of the salon were self-selected yet representing diverse fields
and demographics. We wanted the follow up study to reach
Danish households and families, engage them in cooking with
the ingredients on their own terms.

Pilot Study

A pilot study was launched with two participating households to
test out the concept of co-creation research. The households
were provided with a kit containing 15-21 ingredients from the
Future 50 Foods report and given the task to experiment and
cook with them while documenting the process by photos or
videos. Though both households were given the same task they
were not provided with the same kit. Household 1 was mainly
provided with fresh ingredients and a few dried goods, while
Household 2 mainly was given dried goods with few fresh
ingredients.

Table 1: Data collecting from two households of implemented
ingredients from Pilot study.

ReThinking Food - Pilot study

Household 1 Household 2

List of ingredients provided. Fresh ingredients: Fresh ingredients:
[ = Ube (Purple yam)
Red sweet potato

Okra

Ingrediients marked in green =
Ingredients used in cooking.

Orange tomatoes
Alfalfa sprouts
Sprouted chickpeas
Lotus root

Ube (Purple yam)
Red sweet potato

Dried ingredients:
- Adzuki (red kidney) beans
Broad beans (Fava)

Kale Cowpeas

Bok-choy Mung beans

Red cabbage Soy beans

Spinach Buckwheat

Watercress Quinoa

White icicle radish Wild rice

Enoki mushrooms Flax seeds
Hernp seeds

Dried ingredients: Sesame seeds

Black turtle beans Walnuts

Soy beans

Mung beans

Results of implementation: 13 out of 17 ingredients were Total: 11 out of 15 ingredients

used in cooking were used in cooking

We sent out a follow-up questionnaire after one week for each
of the two households about their experiences to gain insight in
their discoveries and challenges: “I found it satisfying to
incorporate new ingredients into the current dishes that | made...
One of the challenges was the fact that some had long cooking
times or required soaking.” - Household 2. Our findings include:
That cooking with new ingredients sparked curiosity, but that
preparing them required timely preparations before the
ingredients could be used, such as soaking dry beans overnight.
Participants felt less intimidated by the ingredients after
implementing them in a meal. Alongside the questionnaire,
participants provided us with documentation of their cooking
experiments providing both photos, videos, and description of
ingredients used. We found that both nutrition and taste played
a role for the outcome of the recipes: “The idea of being able to
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substitute foods for a different taste but comparable nutritional
content in order to be sustainable is an ideal situation.” -
Household 1

Moving forward with the findings of sparked curiosities of new
ingredients, challenging cooking preparations and the
importance of nutrition and taste, we formed the project frame
our main study.

Main Study: Is fresh best?

Based on our findings from the pilot study we conducted our
main study with an additional five families, a total of 21
participants, living in the Kolding area, Denmark. The
recruitment process was conducted via a local Facebook group.
Before participants were recruited for the project, they were
asked to fill out a preliminary questionnaire to sum up their
current cooking habits (see table 2).

Table 2: Overview of the participants, their cooking style and

how often they implemented new ingredients in a meal.
Participants | People in Cooking style Implementation of
the ingredients per meal
household (average)
Family 1 & Healthy and diverse 1
Family 2 3 Minimal intake of carbs. Eats lots | 2
of meat, vegetables and fat
Family 3 4 Routine based, easy, no-waste | 2-3
and child-friendly.
Family 4 5 Child-friendly, one-pot meals 2
Don't feel like they eat enough
vegetables,
Family 5 3 Flexitarian (vegetarian/vegan 3
3-4 times a week)
Focus on healthy lifestyle. .

The results were used to compare and identify change in their
cooking habits later in the project. A new iteration of the kit
containing up to 21 different ingredients was deployed and
personally delivered to the participants. We deemed it
necessary to meet with the participants in person to introduce
ourselves to the citizens and to establish a deeper connection
with the participants whom we would be working with over the
next two weeks. For practical reasons, the kit had to be
delivered in person to preserve the freshness of the fresh
ingredients in the kit. Being present at the time of delivery
allowed us to perceive the participants' first reactions and
impressions of the novel ingredients.

Figure 2: Participant receiving the personally delivered kits with
~21 different ingredients.

The kits consist of fresh and dry ingredients respecting allergies
and food intolerances defined in the preliminary questionnaire.
All participating families were divided into two groups: one
received detailed information about the ingredients whereas
the other groups’ ingredients just had the name on it. Given
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information, such as cooking instructions, varied per ingredient.
The unlabeled ingredients raised even greater curiosity within
the participation group than the labeled ingredients did.
Running the study during the lockdown of the global pandemic
COVID-19 made it easier for our five participating families to
take time for preparing and experiencing food together. A
private Facebook group functioned as an exchange, inspiration
and instruction platform for the participants, a food blogger and
for us, the researchers. Participants were encouraged to share
their thoughts, experiences, and insight throughout the project
in form of pictures and videos with captions. Surveys and online
interviews were conducted to gather data. The findings of our
main study show that participants like to be challenged to cook
with new ingredients: “.. [the box] seems like an exciting
combination and we are looking forward to trying something
new.” - Family 3. Participants could imagine the use of the
ingredients without having to look up recipes: “It [the box]
looked inviting and we are already starting to think about how
we can use the different things.” - Family 5. All of the families
were to some extent familiar with the ingredients: “They [the
ingredients] do not differ significantly [from their usual
ingredients] ... The ingredients differ in type of beans and type of
root vegetables.” - Family 5. Two out of five of the families were
willing to compromise taste and flavor for more sustainability.
One of the families stated that they were willing to take
additional effort to include more biodiverse foods in their daily
diet. A participant suggested the following: “The problem is
probably that we do not get it enough [beans] as children...
Many are intimidated when something is new and different. In
addition, they should probably also be made more common in
restaurants, so that people have the opportunity to try the food.”
- Family 2. This aligns with our aim of enhancing a multi-
generational impact of change by introducing ingredients to
children at an early stage. The findings also indicate that being
confronted with sustainable and biodiverse ingredients more
often increases the willingness to eat them regularly.
Additionally, ingredients need to be easily accessible. On
average participants implemented between one and three
ingredients from the kit each meal (see table 2). Families
approached the new ingredients differently. While some of
them added the foods to their regular dish, others
experimented trying to combine several of the kit foods at the
same time: “We used all the ingredients, but we also tried to get
them incorporated every day into the meal plan.” - Family 1. We
saw a pattern in the use of fresh ingredients, as they were the
first to appear in recipes and pictures provided on the Facebook
group: “The ingredients must not go to waste. So, we chose the
fresh ingredients first, so they did not go bad.” - Family 2. This
gave us an assumption that fresh ingredients were easier to
incorporate into their cooking habits. This surprised us as we did
not initially account for the freshness of an ingredient to play
the biggest role of incorporation. Four out of five families
completed the final questionnaire. Here they stated which
ingredients they had not managed to incorporate into their
meals: Family 1: Used all the ingredients, Family 2: All of the
beans (due to diet restrictions), Family 3: Okra, finger millet and
broad beans, and Family 5: Buckwheat, soy beans, spelt, flax
seeds, broad beans and white icicle radish.

DISCUSSION: 50 FOODS FOR HEALTHIER PEOPLE AND
A HEALTHIER PLANET.
Our study showed that citizens are open-minded to transform

their eating behavior towards a more sustainable and biodiverse
diet. We even found that they are willing to compromise on
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taste and flavor for more sustainability. One question that needs
to be asked, however, is whether citizens are poised to spend
more time on cooking and preparing the food in the long run
when experimenting with new ingredients becomes everyday
life. As the target group in our study was families with children,
it is especially them that have a very busy and scheduled daily
life. However, their cooking styles indicate that they are
targeting a very balanced, healthy diet. A challenge for many
families is, however, to find (child-friendly) recipes
implementing the new ingredients. The additional time
requirement for cooking with the novel ingredients represents
a limitation of engaging citizens. This is because many families
might not be willing to spend much more time on eating more
sustainably. Furthermore, the participants in the study did
prefer a healthy and various diet and therefore might be more
open minded for new ingredients than citizens that do not like
to spend much time in the kitchen anyways. With only five
families participating in the study we cannot determine any
generalization of the broader ‘common’ households in Kolding,
Denmark.

CONCLUSIONS

The households that participated in our project gave us a good
starting point and provided an opportunity to bring the study
further. An extension of this project will let us verify the results
that we have been receiving so far.

Until now we found out that engaging and being exposed to the
new ingredients inspired participants to experiment with them
and their uses. We would like to suggest that being introduced
to the ingredients at a very early stage of our lives has the
highest probability of incorporating those ingredients in our
daily diet. This is because the taste of very young children can
still be shaped the most (Scaglioni et al., 2018). Within our study
most participants incorporated the new ingredients to known
recipes as a garnish, experimental touch, or as a side dish. In the
research we found out that changing small things in a diet raises
curiosity and therefore the Future 50 Foods have a great
potential to gain popularity and push-start change. According to
Nierenberg, “Eaters can make big differences through small
changes to their diets” (Nierenberg, 2018) and therefore being
part of a greater movement is an additional incentive for citizens
to rethink their food.

The longer preparation time that comes along with most of the
ingredients of the report however presents a challenge to make
people cook more often with them. Besides, existing food habits
are very difficult to change once they are instilled. Those
challenges underlie the importance of raising awareness of a
more sustainable diet in everyday life. If sustainable foods
would be easily accessible and if citizens would be confronted
with them more often, a greater awareness would be raised and
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eating behaviors could be changed.

Even if this process will take time, our research has shown that
citizens are willing to include new ways of nutrition into their
everyday lives to reach more sustainability and biodiversity.
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WHAT 485 KM OF CASUAL SCROLLING TAUGHT US
ABOUT THE COST OF DIGITAL LIFE
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ABSTRACT

Throughout one week, the participants of this project emitted CO2 from their smartphone equal to the
amount of driving a car 485 km. The bulk of co2 was emitted through "Casual Scrolling", which describes
how the citizens scroll through platforms for entertainment, pastime, and relaxation without realising the
environmental cost of their digital life. Public sustainability debates often centre around dietary choices
and travel, but how our digital lives are affecting the environment stays mostly unaddressed due to its
technical complexity. Thus, this research's aim is to map the online behaviour of the participants and to
provide an understanding of how citizens can be informed and approached. Through a multi-method
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Citizen Science approach, this research uncovered that the public should be informed through relatable
numbers, e.g. number of washes per GB of data consumed. Furthermore, it was uncovered that, if
appropriately informed, people are more willing to change unsustainable behaviour. Therefore, this
research contributes to this field by providing a working concept on online behaviour and functions as a
base to address this issue in an understandable way for the public debate.

INTRODUCTION

In the past decades, the focus on the environment has increased
due to changes in the environment. Sustainability is now being
prioritised in the UNs 2030 Sustainable Development Goals,
with goals such as "take urgent action to combat climate
changes and its impacts" and "Ensure sustainable consumption
and product patterns" among others (United Nations, u.d.).
These changes in the environment have led to many people
taking up a sustainable lifestyle which often focuses on dietary
habits and travel and not so much on the cost of digital life
(Forsberg & TV 2 Branded Content, 2019). A focus visible in
science and media as well.

Throughout the years, the world has seen rapid technological
development, paving the way for better smartphones and more
online services. These advancements are encouraging a "Casual
Scrolling" behaviour, a concept coined by a participant of this
study describing how she and the participants scroll through
platforms for entertainment, pastime, and relaxation - without
realising the environmental cost of their digital life.

The technological advancements, in combination with this
behaviour, require servers at data centres to grow in order to
keep up with the increasing demand. In other words, the more
we stream, share, and upload the higher the electricity
consumption of these data centres are.

To understand this issue, this paper aims to map the online
behaviour of the participants. Second, we aim to provide a
foundation for citizens to come up with solutions to the issue
and how to increase awareness on a bigger scale.

Based on Citizen Science (hereafter referred to as ‘CS’) methods,
the paper looks to include citizens in the process of researching
by collecting, analysing and interpreting the data throughout
the process.
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METHODOLOGY

To investigate the stated problem, a multi-mix three-stage
research process was constructed based on the research of
Curtis (2015). She follows a similar approach to surveys,
participant observation, and semi-structured interviews. Our
three-fold method will be presented in the following section.
This research has citizens as the core component in order to gain
first-hand data and understand the context of the citizens'
perception of the cost of digital life. Through a pilot project,
volunteers assisted in testing and reviewing a quiz, interviews
and data tracking app. The feedback received created the
foundation for optimising the research design to obtain relevant
data.

Citizen Science

CS is a discipline that focuses on involving citizens in scientific
work or knowledge production, on increasing data collection as
well as citizens' knowledge and competencies within the area of
knowledge the CS project deals with (Hecker, et al., 2018). Since
the framework does not have a specific founder, many scientists
have tried to concretise the theory, to improve the framework
and what CS is. This means that there are different ways to use
and describe CS (Riesch, 2015). To better frame our project, we
decided to use Haklays (2013) 4 levels of involvement. The levels
categories the different variations of CS projects and their
degree of involvement. The higher level, the higher the
involvement. In figure 1, the levels are defined. This project aims
to reach level 3 of CS, which we have done by making a quiz to
test knowledge, using an app to track online behaviour, and
conducting semi-structured interviews to gain qualitative data.
By combining these methods, it enables the participants to
contribute to this research by analysing their data and
interpreting the behaviour behind their results.
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Level 4 — Extreme Citizen Science

Collaborative science — problem
definition, data collection and analysis

Level 3 — Participatory Science

Participation in problem definition and
data collection

Level 2 — Distributed intelligence

Citizens as basic interpreters

Level 1 - Crowdsourcing

Citizens as sensors

Figure 1: four levels of involvement by Haklays (2013)

Quiz

A quiz with two purposes was made and posted via social media.
The quiz is set-up in a way that tries to relate a fact of the cost
of digital life to something in people's daily life. The majority of
the questions were quantitative of nature, which allows us to
see trends of underestimation versus overestimation. Two
voluntary open questions were added where participants give
their ideas on how to make CO2 emissions related to data
consumption more tangible for people and how data
consumption can be reduced. The quiz has two functions to this
project. Besides being a tool for data collection, the quiz also
functions as a way to bring the project to the attention of
potential participants for recruitment which vyielded 16
participants.

Filmen “Birdbox", der storhittede pa Netflix i 2018, fik 80 millioner visninger. Det svarer til en
udledning pa 66,2 millioner kg CO2. At kore i bil frem og tilbage mellem hvilke to byer 38.879
gange vil forarsage cirka den samme udledning?

Fra London til Bruxelles
Fra London til Wien

Fra London til Istanbul

Figure 2: The questions in the quiz varied between numbers as
answers and more abstract options depending on the question

Data Tracker App

Initially, the app "My Data Manager" was thought of as the tool
to ensure similarity among the data collected. However, as an
update hinders iPhones from working with the app, this brand's
data is collected by resetting their built-In data monitor and
using the data collected through here. The two versions of apps
track the usage for 7 days. Following this period, the participants
screenshotted their respective app and sent it to their contact
person. The app for Android systems is developed by 'App Annie
Basics', and it can gather information on each app's usage
throughout a specified period. This allows us to present the
participants with real data consumption to the interviews. 16
participants had the app installed, except for those using iPhone
devices. These participants were recruited through the first quiz.
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Figure 3: The questions in the quiz varied between numbers as
answers and more abstract options depending on the question
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Semi-structured interviews

With each participant, two interviews were conducted. The first
interview took place after the quiz and before they started to
track their data consumption. This interview aimed to gain
information on the participant's perception of their data
consumption through drawing a chart together, behaviour and
thoughts on the quiz. The second interview revolved around
"reality" where the citizens were presented with their perceived
data consumptions vs their real data consumption. This way,
this research was able to compare the results of the first and
second interview and gain in-depth information on participants'
reasoning. Semi-structured interviews were used to gain
qualitative data to supplement the quantitative data gained
through the quiz and data tracking app.

Emission calculations

To understand the environmental impact of the participant's
data consumption, a conversion of the data is necessary. To
demonstrate the emission in a tangible way, we decided to
compare the usage to emission from driving. First, it is essential
to acknowledge that there are methodological issues related to
deciding these key numbers. To calculate how much CO2 per GB
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used, the CO2 emission per kWh is multiplied with the amount
of kWh needed to produce a single GB. This leads to the
following formula:

CO2 emission per kWh x kWh to produce 1 GB =

grams of CO2 per GB used
Coroama and Hilty (2014) conclude that the calculated energy
intensity per GB of data transferred can range from 0.0064
kWh/GB to 136 kWh/GB due to factors such as the location of
the servers. This study follows Costernaro and Duer's (2012)
estimate of 5.12 kWh/GB as their study is based on an analysis
of all subcomponents related to data consumption such as data
servers and device specifications.
The participants of this study are based in Denmark, meaning
that the Danish CO2 emissions per kWh is applied, which is 135
grams of CO2/kWh (Energinet, 2020). This leads to the equation:

135g CO2/kWh x 5,12kWh/GB = 691,2 CO2/GB
Participantiis, as calculated above, responsible for the emission
of 7554,8 grams of CO2 throughout the data tracking period of
one week.

10,93 GB used x 691,2 grams of CO2/GB = 7554,8 g/C02
In 2019 the emission per km by car was 122,4 (European
Commission, n.d.), which is used to demonstrate how many
kilometres can be driven for the same amount of CO2 emission.
This results in 61,72 km.

7554,8 g/C0O2 / 122,4 g CO2/km = 61,7 km

Ethical considerations

The nature of this research is very privacy-sensitive for the
participants as it involves them giving insight into their online
behaviour. Based on the pilot project, the decision is made to
only track phones and not computers as well, as the participants
mentioned that it would infringe too much on their privacy.
Before participating, a consent-form is signed, where the
participants are informed about the research, how the data is
used, and that they have the freedom to withdraw at any
moment. Permission to record the interviews for transcribing is
asked before the interviews commenced, and their data is used
anonymously.

RESULTS

Knowledge & insights

The quiz has 76 responses after one month, where the average
of correct answers is 2,5 out of 7 possible. Two of the questions
(see figure 4, for question 1 and 2), share the highest amount of
correct answers, namely 40 - equal to 52,6%. On the other side,
scoring only 10,5% correct answers is question number 3 (see
figure 4). Participant E interprets the response pattern:

“I could imagine that people answer incorrectly because you
have the other questions where you are being completely
surprised and think this must be a high number as well. [...] And
then because you do not have any knowledge, so | have for
example just guessed” (translated from Danish).

The quote shows that some of the participants' own
interpretations point to an essential element, stating that there
is a knowledge gap in society. This is visible as the participant is
influenced by the high numbers of the previous questions, and
the numbers are intangible, causing some participants to guess
their way through the quiz.

In relation to their own data plan, the majority of participants
currently have no insights into how much they have available.
Some have their contract through a company or family deal and
therefore, do not have to worry about the bill, others are simply
not aware of the amount of GB they have available each month.
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To the question "Do you have a general overview of your mobile
data plan?", participant C answers

“Yes and no [...], It means that my parents pay. Then it just
works, and it is all fine, but yes, then | know | have enough”
(translated from Danish).

This quote illustrates that data is to some just always there,
meaning that they do not have to worry about having enough
data at hand, as it has become an easily accessible resource,
which works at all times. Several of the participants did not seem
to distinguish clearly between GB and MB. This can be a result
of a general unawareness on how to calculate once's
consumption.

Question 1

"The movie 'Birdbox', which was a hit on Netflix in 2018,
got over 80 million views. This equals to the emission of
66,2 million kg of co2. To drive a car back and forth
between which two cities 38,879 times would cause
approximately the same emissions?"

Question 2

“The news magazine ‘Ingenigrens’ research on internet
usage, shows that under normal circumstances, it is
impossible to use more than this number of Megabytes per
second on the internet at home?”

Question 3

“How much data do you use per hour during a high quality
1:1 Zoom meeting?”

Figure 4: three questions of the quiz

Data Plan

More than half of the participants are unaware of their current
mobile data plan. Where some have their mobile through a
company or family deal and do not have to worry about the bill,
others are simply not aware of the amount of GB they have
available each month. To the question “Do you have a general
overview of your mobile data plan?”, participant C answers:
“Yes and no [...], It means that my parents pay. Then it just
works, and it is all fine, but yes, then | know | have enough”
(translated from Danish).

This quote illustrates that data is to some just always there,
meaning that they do not have to worry about having enough
data at hand, as it has become an easily accessible resource,
which works at all times. Furthermore, several of the
participants do not know the difference between GB and MB,
which exemplifies a lack of knowledge within the technical part
of the field.

Participant’s sustainable behaviour

When asked if sustainability or other environmental When
asked if sustainability or other environmental thoughts play a
role in the participants' daily life, a majority points toward
sorting of waste. Some participants limit their interest in
sustainability to what is required, whereas others want to do
more. Tendencies when shopping repeatedly occurred such as
'shopping with my own reusable bag', 'buying food with a short
expiration date to avoid it being thrown out', 'choosing local or
Danish products rather than international' or 'avoiding products
with too much plastic packaging'. Avoiding single-use items, in
general, is also brought forth as a way to limit the use of plastic.
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100%
90%
0%
0%
60%
50%
40%
30%
0
10%

0%

13%

W Waste sorting 1 Grocery shopping with own bag

1 Avoid too much plastic 1 Co-driving plan

Buy foods with a short expiration date - Reusable products

Figure 5: The distribution of sustainability actions in the
participants’ daily life

Participant’s data consumption
The previous section shows that, based on the quiz, the majority
of people were unaware of the emissions related to data
consumption. When asking the participants how they did on the
quiz, some of the participants answered that they found it
challenging to answer because the emissions related to data
usage are not concrete or tangible. Participant J claims that:
“It is because people are uneducated. | mean, people are not
informed about it. (...) It is just a part of our daily life just like
everything else. It is just something we don't seek information
about” (translated from Danish).
100%
90%
20%
70%
60%
50%
40%
30%
20%
10%

0%

M Snapchat M Instagram M Tinder
Facebook ' Outlook

Figure 6: the expected distribution of data usage between
participant J’s top 5 apps; Snapchat (1), Instagram (2), Tinder (3),
Facebook (4), Outlook (5).

For one participant, the question about the emissions related to
thank you emails made data usage related emissions more
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tangible. For six other participants, this question was the one
that stuck the most to them when asked if they were surprised
by any facts they learned from the quiz.

Due to the intangible aspect of this topic, the participants are
asked to estimate their top five apps (in relative percentages)
they use in a week and the number of round trips they could
drive on the emissions they emit via consuming data. The
majority of participants are surprised about their data
consumption when shown their real consumption compared to
their estimation. Especially the amount of data consumed by
social media in relation to their overall consumption.

“| think it is shocking that | use Instagram so much when | self-
thought 20%, and then | use 66%", participant J (translated from
Danish).

100%
90%
30%
70%
60%
50%
40%
30%
20%
10%

0%

M Instagram ® Snapchat m Facebook
Fotos Safari

Figure 7: the actual distribution of data usage between
participant J’s top 5 apps; Instagram (1), Snapchat (2), Facebook
(3), Photos (4), Safari (5).

As illustrated below, none of the participants guessed the
correct order of all 5 apps. In addition, 5 participants did not
guess any apps correct in the ranking. All 16 participants were
correct in at least one app being in their top 5.

5

4

3

0 I I II I I I I I
A B C D E F G H I J K L M N O P

mCorrect ranking  m Correct apps

-

Figure 8: an overview of the participants' correct top 5 apps and
ranking.

In terms of the numbers of roundtrips they had to guess, all the
participants overestimated the number of roundtrips they can
travel. Mostly due to a common misconception of the amount
of CO2 emissions related to car travel and data consumption.
Similarly, to the quote of participant J regarding people being
"uneducated".

“With some of the first questions | thought, ‘wow is it that high?’
So, then you automatically think that the others have to be like
that too” Participant E (translated from Danish)
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In total, the participants used 85,92 GB of data on their phone
during their data collecting period. This data consumption
equals 59.388 KG of CO2 emitted, which is equal to the CO2
emission from driving 485 km (calculated from the average
emission of new cars registered between 2015-2019 in EU).

Making emissions tangible

Through the project, it has become clear that the effect of data
on the environment is challenging to comprehend. Therefore,
the participants are asked to give their perspective on how to
visualise data consumption effects on the environment.

Figure 9: Participant K's interpretation of how the visualisation
could look.

A majority independently states that it needs to be visualised by
comparing it to everyday things, such as washing clothes and
driving to make it easier for citizens to process. Furthermore,
some of the participants suggest that platforms like YouTube
and Netflix should make people more aware of how much their
streaming is polluting, by, for example, informing the users
before starting the video, or lowering the quality by default. The
following figure shows how participant K imagines it can be
visualised, where a 'Data News' app can provide information
about data usage, as well as comparing to other users and
provide challenges between friends.

Casual Scrolling

One of the aims of this research is to map the online behaviour
of the participants. So far, this research has identified
tendencies and reasoning of the participants in how they grasp
the cost of digital life. However, how are the participants using
their phones and for what? For most participants, their phones,
or the internet in general, is a tool mainly for leisure, but also
work and school. In terms of leisure, social media stuck out as
the primary answer, together with streaming. Social media is
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often named as a way to stay in contact with friends, stay
updated about friends and the world in general, but also as a
pastime, or more specific to kill time through "Casual Scrolling",
person B (translated from Danish). When showcasing their real
data consumption vs what the participants in reality used, six
participants forgot to mention background apps such as Spotify
and podcast apps.
“I can see it is very different (the chart). | did not think Spotify
would be one, because it just always in the background”, Person
O, (translated from Danish)
Many of the participants were surprised about their data
consumption, their app use, or in general about the facts
presented in the quiz. Despite this, many of the participants
mentioned that they would not change their behaviour. Some
mentioned that they feel they do not use that much data
compared to others, and some claims it is too ingrained in their
behaviour or do not know how to change.

"I have actually been thinking about it since | started
participating in this project. | think about how much you use your
phone. Somehow, | think about it but | just grab my phone
by instinct | don't think about it | grab my phone and then | think
fuck and put it away and do it again later.", Participant |
Despite the majority of participants not changing their
behaviour, some participants claimed they would change both
personal habits as well as in the workplace, coming with their
own ideas. Participants M and N both send less "thank you
emails" at work. Participant M proposes that writing "thank you
in advance", deleting the email signature, and have more
physical invitations and thank-yous might reduce the number of
emails sent or data per email. On the question "do you have an
idea on how you can cut down on your internet usage",
participants tend to suggest personal habits to be the best way
to cut down on internet usage, such as cutting the streaming
quality or spending more time in nature. Others suggested
activities with others to cut down, watching movies more
together rather than alone. While others suggest more technical
tips like turn off background data or using flight mode at night.
Overall, the participants are willing to talk to people about the
cost of digital life if it occurred naturally in a conversation. The
participants not telling about this issue mainly address their
limited knowledge on the topic as a reason not to talk about it.

DISCUSSION

Widdicks et. al., (2019) argue that the most internet-demanding
activity in the house is streaming (video-streaming is estimated
at around 50% of all peak data traffic), which shows another
side of the data usage than this paper presents. However, it can
be argued that data usage standards follow a cornucopian
paradigm of the resources not being rationalised, resulting in a
growth in internet infrastructure caused by an increase in
streaming (Widdicks, et. Al., 2019). Furthermore, this paper is
also limited to collecting quantitative data by tracking
smartphones, causing an unreported number of data being
utilised through computers, tablets, consoles etc. This limitation
is directly connected to the ethical considerations, where
participants of the pilot all claimed that tracking their computer
or other units would be infringing too much in their private lives.
As pointed out by several participants throughout the project,
many find the data hard to comprehend due to a lack of
knowledge in the field. As a result, many of the participants will
not change their online behaviour. This is a trend that is seen in
other sustainability topics as well, such as wasting food. People
underestimate the amount of wasted food, and consequently,
the personal impact they have on the environment leading to
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less motivation to reduce their food waste (Geffen, Herpen, &
Trijp, 2019). On the other hand, the participants are very keen
on sorting their waste, which often is promoted and enhanced
by municipalities through extensive information campaigns. This
underlines the need for this research as it shows that lack of
problem awareness reduces the success rate of SDG 13, climate
action which can be solved by informing citizens with
information understandable to them.

Previous behavioural designs suggest nudging the streaming-
consumers in the right direction by e.g. addressing binge-
watching tendencies by removing video ‘auto-play’ and using
fixed-access networks to pre- downloading video for mobile
consumption (Widdicks, et. al., 2019). These suggestions were
raised by some of the participants as well. One participant
specifically mentioned that he listens to music on YouTube,
however, that there is no option to just listen. Instead, a video
is running in the background leading to unnecessary data usage.
Another quiz participant suggested that streaming services
should give the option to watch series and films offline for users
to reduce their internet consumption.

(Widdicks, et. al., 2019)

A tendency occurring when undertaking the second round of
interviews is the participants being surprised about their top 5
data consuming apps, often annoyed that they forgot a music or
streaming app which usually runs in the background. In line with
Widdicks et. al., (2019)'s argument that our community designs
for more engagement, which often leads to an increase in data
demand. Whereas this paper shifts the focus from what
companies or organisations can do to address the problem to
how the average consumer can be educated on the topic. It is
important to underline that the responsibility is neither on only
the organisations or the citizens, however, both may be
expected to take responsibility according to the un SDGs.
Working towards level 3 of Hacklay’s theory on CS, this project
does not succeed in engaging the citizens in the problem
formulating process. As stated earlier, the lack of knowledge
creates a barrier as citizens may not see their digital behaviour,
such as Casual Scrolling, as a damaging habit. It can be argued
that the problem would not be suggested due to the citizens’
unawareness of the problem, meaning the project not being
able to reach level 3 of CS. However, as Hackley argues there
“shouldn’t be a strong value judgement on the position that a
specific project takes”, meaning that a project should not be
frowned upon if not suggested by citizens or if not, full citizen
engagement is achieved (Haklay, 2018). On the other hand, it
can be argued that a project following this may see this paper as
a pilot, and follow up on the citizens’ suggestions, making them
participate in the problem formulating process in the next
project.

CONCLUSIONS

The aim of this research was to map the online behaviour of the
participants and to create an understanding of how citizens
should be approached when addressing this issue. Based on the
project, it can be concluded that understanding the cost of
digital life can be intangible. Therefore, there is a knowledge
gap in this field which is hindering citizens in both
comprehending the information but also in seeking more
information. In order to change this, the project has made it
clear, based on the participants' perspective, that the cost of
digital life should be visualised, where it is compared with the
emission of everyday activities. Thereby it makes it more
understandable for citizens. By doing so, it can be assumed that
an introduction of the information via visualisation, to children

early at school or educating adults through campaigns or
exhibitions, may bring benefits with them and motivate them to
change behaviour. However, several participants reject a direct
behaviour change based on an idea that others have a bigger
consumption and more polluting online habits. This creates the
foundation for an argument stating that 'l am not as bad as
others. Despite this argument, some of the participants have
made a change in both personal habits as well as in the
workplace. It can be concluded that a change in behaviour is
obtainable if the right information is presented as well as the
citizen is in the right state of mind at that moment. To increase
the possibility of a deep-rooted behavioural change at larger
scale, it is recommended to incorporate tangible visualisations.
Furthermore, through the concept of "Casual Scrolling", coined
by participant B, the online behaviour of the participants was
better understood, which allows future research to investigate
this phenomenon more specifically.

To make a CS project reach level 4 of Hacklay's theory, the
problem definition must be defined by the participants. Due to
how intangible the cost of digital life is, it is found hard to obtain
this. By using CS, it enables the project to reveal the participants'
needs, and thereby making a behavioural change more realistic.
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ABSTRACT

The following paper investigates the energy consumption patterns of German and Danish households and
the potential risk of a re-bound effect in the use of LEDs. The research, thereby, combines both qualitative
and quantitative data from a total of 21 participants, following the approach of citizen involvement. It is
found out, that a great majority of citizens highly values energy-efficiency and is motivated by economic,
environmental, and psychological factors as well as by convenience. However, citizens using LEDs tend to
be keep their lights switched on for slightly longer, indicating a possible re-bound effect of this new
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technology. The paper is an important contribution to the rather young discipline of citizen science, as it
shows how environmental and societal change can be brought forward through the involvement of citizens.
For future research it is, therefore, suggested to include a higher number of participants in the scientific

process.

INTRODUCTION

With the ongoing development of climate change and its
consequences, such as global warming and rising sea-levels, our
society is facing one of the greatest challenges in human history
(EEA, 2020). Today, there is no doubt that climate change is
human-induced and especially triggered by the production of
greenhouse gas emissions (UNFCC, 1997). There is a widely
accepted consensus among scientists that one of the most
important sources of greenhouse gas emissions is the creation
of power and electricity, which count for about 25% of the total
emissions (EPA, 2020).

Statistics show, that in almost all Western societies, the
consumption of electricity has been increasing over the past
years. Looking at Denmark as a case study, it becomes further
apparent, that while the electricity price has stayed on a rather
stable level since 2015, the costs for lighting equipment have
continuously been going up since then (Danmark Statistik,
2020).

Yet, a further investigation of various light sources is needed, to
highlight the differences in both price and energy efficiency. An
analysis of the most common light bulbs (Incandescent,
Fluorescent, Halogen, and LED) reveals that LEDs are the most
power-efficient and environmentally friendly ones. Hence, not
only energy but also money can be saved with the installation of
LEDs, despite a relatively higher investment cost compared to
Fluorescents (Greater CEA, 2020).

Nevertheless, from previous studies it is known, that new
technologies often cause a so-called “rebound effect”, which is
a decrease in expected benefits from new technologies that
originally raise resource efficiency, due to behavioural changes
(Hertwich, 2005). An example of this could be the way, in which
advancements in fuel efficiency have made driving cheaper,
leading to citizens driving more and having bigger chars.
Currently, the role of different factors influencing the energy

57

consumption patterns of Danish and German citizens and a
possible “rebound effect” connected to LEDs is still a rather
underdeveloped topic. Hence, our study focuses on the
following questions:

1. What are the factors, that are influencing the energy
consumption of Danish and German citizens?

2. Is there a rebound effect visible, when looking at the
electricity consumption and use of LEDs of Danish and German
citizens?

METHODS

The following research is built on a citizen science approach, in
which citizens have been included at different stages
throughout the projects’ processes. Repeated participation was
desired, as it strengthens the “sense of ownership” of the
citizens and contributes by focusing on local knowledge and
expertise (Hecker et al., 2018).

The first dialog

We established the first dialogue with six citizens through
individual, unstructured interviews (Flick et al., 2007) in which
the citizens could share their insights and their thoughts on
power consumption and electricity. The citizens were part of the
personal network of the researchers and were selected based
on their nationality (German or Danish) and their interest in the
topic. It was aimed to conduct all interviews in person, however,
due to current restrictions, parts of them needed to take place
online. The focus of the dialogue was to find out about what the
citizens used their electricity on, what motivated or would
motivate them to be more power-efficient as well as what
information they were curious on getting collected in the
project. Hence, the creation of new knowledge and learning
outcomes for both citizens and scientists was followed as a
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guiding principle (Hecker et al., 2018). This qualitative data was
then used for the formation of the questionnaire (see below).

The Warm-up exercise

One part of the citizen’s interaction with the project has been a

warm-up exercise, in which the citizens moved around their
house and collected data on how many light bulbs they had, and
what kind of light bulb it was (LED, halogen, fluorescent, CFL or
incandescent). The goal of the warm-up exercise was to engage
and motivate citizens to fill out the main questionnaire and
collect quantitative data on citizens collection of lightbulbs and
its diversity through a small questionnaire (Simonsen &
Robertson, 2012).

The Questionnaire

Based on the insights collected from the six interviews, a
questionnaire was created through the approach of
participatory design. Hence, the citizens and the researchers
worked together through several feedback-rounds and
evaluations of different ideas (Simonsen & Robertson, 2012).
The questionnaire was anonymous with an option to fill in
personal contact information to be part of a follow-up dialogue
(see below). The questionnaire was based on 21 qualitative and
quantitative questions, which can be split up in the four
categories demographic, living situation, pattern in power
consumption, and opinion on power efficiency. The
questionnaire has been shared on social media, such as
Facebook, through Facebook groups with similar interest to the
project, and through the author’s social network. This approach
resulted in 21 citizens filling out questionnaires. For sample see
table 1.

Table 1: Democratic distribution of citizens participating in the
questionnaire

1 Participant Nationality Gender Age group
2 A Danish Male 20-29
3|B Danish Male 20-29
4 |C Danish Male 20-29
5 |D German Female 20-29
6 |E German Male 20-29
7 [F German Female 20-29
B |G Italian Male 20-29
5 |H Dutch Female 20-29
10 I Danish Female 20-29
11| South Africai Female 20-29
12 K Danish Male 50-59
13 |L Hungarian/R Female 20-29
14 M Danish / 40-49
15 N Danish Male >19
16 |0 Danish Male 20-29
17 |p Danish Male 20-29
18 |Q Danish Male 20-29
19 R Danish Male 20-29
20 (8 Danish Male 20-29
21T German Male 20-29
22 U Geman Male 20-29

The second dialogue

To get a clearer insight into the data from the questionnaire, the
second round of semi-structured interviews was launched, in
which two of the participants from the first dialogue
participated (Flick et al., 2007). The interviews focused on
sharing the findings of the questionnaire as well as collecting
qualitative data on how the citizens identified with the data and
the citizens’ insights on the reasoning behind the choices on the
questionnaire. Hereby, a two-way feedback loop between the
researchers and the citizens was established not only to discuss
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the scientific outcomes in more detail but also to strengthen
their personal relationship (Hecker et al., 2018).

Likert Scale

To measure attitudes, opinions and perceptions in the
questionnaire of the citizens, we used a rating system, defined
as Likert Scale (2020). By converting qualitative data into
quantitative values, the data can be used for statistical analysis
(Norman, 2010).

DATA ANALYSIS AND RESULTS

Light bulbs overview and reason why

Energy efficiency is important to 90,5% of the citizens. This
attitude is confirmed by the preference of buying LED light
bulbs. As shown in Figure 1, 53% of the citizens caring about
energy efficiency prefer LED light bulbs and 5% Halogen.

IMPORTANCE OF ENERGY
EFFICIENCY

PREFERRED TYPE OF LIGHT BULB

Halogen

= important

not important

Figure 1: Importance of Energy efficiency and preferred type of
light bulb

The factors for buying a specific type of lightbulbs can be
clustered into six groups: efficiency (38%), lifetime (19%), light
quality / aesthetic (19%), cost (10%), smartness (10%) and
availability (10%), whereas multiple answers have been
considered.

In addition to that, the highlighted preference of energy-
efficient light bulbs is also represented in the used lightbulbs by
the citizens. In total, the citizens most commonly use LED and
Halogen light bulbs for their homes. For the analysis, two
participants were disregarded (P14 & P16), due to inadequate
data, resulting in 18 citizens counted for the exercise in total.
From all lamps counted 47% are LED and 31% are Halogen light
bulbs. Compared to that Incandescent (7%), Fluorescent (8%)
and CFL (3%) lightbulbs are outnumbered. An overview of the
counted light bulbs and percentages of the different types used
are represented in Table 2.

Fehler! Verweisquelle konnte nicht gefunden werden.

Legend:

highest percentage (TOTAL)
number of light bulbs not identified
>75% of one type

>50% not identified

Table 2: Overview of counted light bulbs from the warmup
exercise

On the right sight, highlighted in light grey, not identified light
bulbs are calculated. In total, most of the light bulbs could be
identified by the citizens. However, if citizens had problems with
the identification, the amount accounts for a great part of the
total number of lightbulbs used. For example, participant 12
(P12) was not able to identify 89% of the light bulbs used at
home.

Life expectancy
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Besides that, the preference of branded or unbranded light
bulbs is analysed. 73% of the citizens responsible for buying light
bulbs for their homes stated that they don’t follow a specific
pattern. The rest of the citizens is equally separated between
buying branded or unbranded ones. Price, convenience and
quality are here the main factors.

Contrary to that, the perception of the lifetime of lightbulbs
differs among the citizens. In total, 38% perceive lightbulbs to
last between one and three years, followed by 29% between
three and five years. 14% perceive light bulbs to last more than
five years. Only 5% perceive their light bulbs to last less than one
year.

Looking at the perceived lifetime in relation to the preference of
branded or unbranded lightbulbs, there is no direct connection
visible according to Table 3.

Table 3: Correlation of preferred type of light bulbs and
perceived lifetime

Preferred lightbulbs [Perceived lifetime |Reasons
known brands 3-5y Reliability
known brands <ly Credibility
known brands >5 better quality
¢ known ~3years

unknown brands 1-3y Convenience
unknown brands 3-5y cheaper

@ unknown ~3years

Sustainable actions

To analyze the scale measurements of the questionnaire, the
qualitative data was translated into numbers using the method
of the so-called Likert scale. The scale values have been rated
from 1 to 4. Invalid answers have been considered with 0. For
each measure the sum of all responses was calculated and
converted into a percentage using Equation 1.

Sum per ef ficiency measure
Total number of participants * Max. possible value

Equation 1: Calculating scale measures based on the Likert Scale

For the importance of energy-efficiency measures the minimal

value 1 corresponds to the answer 'not at all important' and the
maximum value 4 to 'very important'. An example of the
mentioned percentual calculation is shown below in Equation 2.

Ybi. Higher energy prices 60
=—=71%
Qi) 84

Equation 2: Example of calculating scale measures with higher
energy prices

The overall distribution of the importance of energy efficiency
measures is shown in Figure 2.
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Importance of energy efficiency measures

83% 82%

Practical Greater Easier
information on availabilityof  identificati

Belief:

Higer energy
prices

Less expensive to

of invest in energy

energy-efficient energy efficincy
products labels

efficient
equipment

benefits are
significant

energy
conservation
measures

Figure 2: Importance of energy efficiency measures

Likewise, the performance of daily activities to reduce energy
consumption is rated from 1 for never to 4 corresponding to
always. The percentual distribution of the performance
measures are shown in Figure 3.

Performance of daily activities to reduce energy consumption

33’; 83%

o 71% 75% 73%

50%

40%

30%

20%

10%

0%
Tumofflight Cutdownon Fullloadsfor  Tumoff  Switchoff  Encourage
heating/air  dishwasher or appliances  standby mode other people to
condition washing when not in use turn off lights
machine

Figure 3: Performance of daily activities to reduce energy
consumption

Rebound effect

As a potential measure for the rebound effect based on Schleich
et. al. (2014) the different patterns of switching of the lights
when leaving a room are analyzed based on the preferred type
of light bulbs. However, there is no significant difference as
shown in Figure 4.

Relation between type of lightbulb and turning off the light

30.00- *30.00

the light [min]

125

5 5.0

time to leave a room before turning off

0.0 .00

LED Other lightbulbs

Figure 4: Statistical analysis of the relation between preferred
type of lightbulb and time to leave a room before turning of the
light

A small tendency of citizens who prefer LEDs are more wasteful
with energy is indicated- having to leave the room for a longer
time before turning off the lights (LED: >7.73min / Other:
>7.50min). The motivational factors for turning off the lights can
be clustered into 3 categories: saving energy/reducing
consumption, cost and mindset. For the mindset different
answers were clustered together, e.g. "There is no reason to
have lights on in rooms that aren't in use" or "it feels stupid and
wasteful".
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In addition to that, external measures for the rebound effect are
shown in one of the second dialogues: e.g. spending the money
saved by using energy-efficient lightbulbs for other assets.

DISCUSSION

Light bulb diversity

The data of table 2 indicates, that 47% of all lightbulbs, which
have been counted by our participants, are LEDs. The reasoning
for this result can be explained by figure 1. Figure 1 indicates
that 90% of the citizens identify with the statement, that it is
important for them to be power-efficient. Based on the second
dialogue, this number would be even higher, if the citizens had
a larger income, as the reason, why some citizens claimed that
they did not agree with the statement, was based on the fact,
that they did not feel that they had the resources to make a
change as well as that their change would not have an effect on
a larger scale. Furthermore, the high percentage of LEDs can be
explained by the data, which indicates, that six factors are
influencing the consumers’ decision on lightbulbs, where the
three major factors (efficiency, burn time, light
quality/aesthetics) make up 70% of the decision matches with
the qualities LEDs offer.

Correlation between branded lightbulb & perceived burn time
When citizens were asked about, if they follow a specific pattern
of buying branded or not branded lightbulbs, the majority
answered, that they did not follow a specific pattern. Yet, when
participants were asked about the reason behind their choice,
the same six factors mentioned in the section above emerged
again as well as two new factors: credibility and convenience.
Prior research indicates, that branded lightbulbs have a longer
burn time, yet, the data collected in table 3, indicates that the
participants, who bought the branded ones, had the perception
that the light bulbs had a shorter lifespan compared to what
other citizens, who bought unbranded lightbulbs. This indicates
that there is no correlation between citizens’ perception of
branded and not-branded lightbulbs regarding their burn time.

Four Factors for being power efficient have been identified:
economic, environmental and a mental state of mind that its bad
to be wasteful and convenience. The economic factors’ influence
can be seen in the data as indicating the electricity price but also
the expense of buying more power-efficient tools (figure 2). This
can be supported by the six influential factors when buying
lightbulbs. Prior studies, such as Schleich et. al. (2014) indicate
that the biggest barrier created when switching to a more
power-efficient technology, such as going from Incandescent
light bulbs to LEDs is the economic expense. The environmental
factor indicates that citizens are aware of their effect on the
climate. The importance of this factor can be seen in figure 1 as
well as figure 2, where 87% of the citizens agreed with the
statement that knowing that the environmental benefits are
significant was important for being power-efficient. The state of
mind; that it is bad to be wasteful is noticeable in the qualitative
dataset. In the questionnaire, this factor can also be supported
by the qualitative data collected in the second dialog where a
citizen stated - “It annoys me If | get home and | notice that |
forgot to turn off the light. It’s just waste then, | could have used
the energy on something else.” Based on the actions evaluated
in figure 3 and the importance of the evaluation in figure 2, a
pattern of convenience emerges. An example of this could be
that activities that do not require extra work, such as only using
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the dishwasher when it has a full load, seem more appealing
compared to having activities, which require extra work
compared to the alternative. An example could be turning off
the TV on the outlet and not on the remote/standby function,
which is more tedious. This convenience factor also emerged
when citizens are making choices on buying lightbulbs; they buy
the lightbulbs that the shops have in stock because of
convenience.

The evidence of the rebound effect cannot be proven through
our study. As the main measure, the relation between the
preferred lightbulb type and the behavior in turning off the light
was investigated. The results show a minimal difference,
indicating that citizens preferring energy-efficient lightbulbs are
more wasteful. Based on that, there Is a tendency of an existing
rebound effect in this study. However, the difference Is not
significant. A larger study would be beneficial to prove this
tendency either correct or wrong.

Furthermore, a direct link between the warm-up exercise and
the questionnaire could have helped to identify and proof the
rebound effect. This connection would allow additional
measures of the rebound effect. For example, the number of
light bulbs per square meter could be used to identify If citizens
with more energy-efficient lightbulbs have proportionally more
lightbulbs. Furthermore, the identified motivational factors for
turning off the lights could indicate measures for or impacts on
the rebound effect and could be elaborated further in a larger
study.

Limitations of the study

Our study revealed important, new insights into the energy
consumption patterns of Danish and German citizens and their
use and perception of LEDs. Nevertheless, the practice of citizen
science is — like any other scientific discipline — not free from
biases (Heckert et al., 2018). Hence, these findings need to be
seen in light of some limitations.

Sample size: Our sample consists of only 17 citizens. Therefore,
it is hard to derive general patterns from the data we collected,
and findings are only limited representative. Our initial goal was
to reach a number of 50-100 participants; however, this was not
possible because of the low response rate of the citizens. For
future research, we suggest including a bigger sample of >100 to
generate data, that is more representative.

Sample profile: Our sample profile is skewed both towards male
participants as well as to young participants (in the age range of
20-29). Hence, it does not represent a real picture of the Danish
or German society. However, for a follow-up study, it is
suggested to include a more diverse sample.

Language proficiency: Next to the sample, also the language
proficiency of both us, the researchers, as well as the
participating citizens can be seen as a limiting factor. Hence, no
party is an English native speaker and, therefore, there is the
potential risk of a language barrier. For future research, it is
recommended to conduct the study in the native language of
both parties.

Citizen Science Approach: According to Haklays model on citizen
science, our project reached the third level of citizen
involvement — ‘participatory science’ (Heckert et al., 2018).
Thus, we have not only included citizens in the problem
definition through our first round of dialogues, in which
participants were offered to share their ideas and interest on
what the research should focus on and which habits they
wanted to change but the data was also collected together with
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the citizens. In general, the approach of citizen science was
successful, however, we struggled with involving a greater
number of participants. Only 21 citizens participated in the
study and the majority of the participants were students in the
age group 20-29. Not having more participants in other age
groups has limited the data collection in regard to mapping
power consumption as well as identifying what motivates
citizens to be more power-efficient. This is, because the values
and priorities differ from generation to generation as well as
what state in life the citizens are In.

Nevertheless, the method of participatory science enabled us to
have a proof of concept by the citizens, starting from the first
draft of the questionnaire through the entire study up until the
analysis of the results.

Additionally, by doing citizen science, we have the chance to
bring forward environmental and societal changes, since the
approach to be more energy-efficient originates from the
citizens themselves rather than from us. The approach of
citizens science has made it possible to teach citizens about
power consumption and energy efficiency, which strengthens
the chance of having an impact social and environmental factors
but does also affect the research as by teaching we affect the
participant which from a traditional research viewpoint can be
seen as negative but from a citizen science viewpoint can be
seen as a positive outcome. This idea is called “science literacy”
and refers to the concept of “learning by doing”. With regard to
our project it implies that we are educating citizens by doing the
questionnaire and the warm-up exercise, because they have to
reflect on their behavior, opinions, and patterns (Snow &
Dibner, 2016).

We expect that in future research with more participants and
open data, citizens would also be more likely to accept the
results and their consequences. This approach makes use of
intrinsic motivational factors, which might enable the fourth
level of citizen involvement according to Haklay in the following
larger study. Nevertheless, through the cooperative analysis of
the results with the citizens has made it possible to get an
interpretation of the data by the citizens rather than just
drawing conclusions. Overall, the study and results build a
profound basis to engage citizens in research on sustainability
as it highlights the value of this kind of participatory science. In
future research, an approach that could be used to support the
research by giving the participants smart lightbulbs which
would promote interaction and thereby bring awareness to the
citizens’ power consumption as well as being a more convenient
way on measuring power consumption as well as offer more
data, which would make it possible to research the correlation
between time and use of lightbulbs.

CONCLUSIONS

With the ongoing development of global climate change, it
becomes increasingly important to live and consume more
sustainably. In cooperation with 21 citizens from Denmark and
Germany, energy consumption patterns of private households
and the potential risk of a rebound effect with the use of LEDs
has been researched. Thus, the study has led to four main
findings: Firstly, nine out of ten citizens regard it as important to
be energy-efficient and - going along with that - a majority (47%)
of detected light sources in private households are LEDs.
Secondly, it has been found out that the most influential
motivations for being energy-efficient are economic,
environmental and psychological reasons as well as
convenience. Thirdly, there is no obvious correlation between
the perceived life span of light bulbs and the factor, if they are

branded or not. Hence, a great majority of citizens does not
follow a specific consumption pattern. Finally, it has been
detected that participants, who use LEDs in contrast to
traditional lightbulbs have the tendency of leaving the light on
for longer, indicating a possible rebound effect of the
technology. Thus, this project is a successful example of how
sustainable motivation and societal change can be brought
forward by the involvement of citizens in scientific research, as
their contributions build the core of this study. For future
research it is suggested to include a higher number of citizens
not only to generate more representative data but also to
magnify the positive impact of the project for society and the
environment.
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