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Abstract

Thisstudy offer@ NA IA Yyt AyaArAdakKia Ayidz2 | dZRASyOSaqQ Sy?2
or datavis (graphs, charts and maps) and how these respgiags role in mobiing

participation in two different national contexts: Poland and the United Kingdom

Understandng the role emotions play in engagements with graphic representatbdata

is important, because there is an increased circulation of data through visual

representations in everyday life, and because emotions are vital components for making

sense of da and for eliciting engagement. Despite ttasciological research has yet to

explore emotional experiences of datavis and where they can lead.

This thesis focuses on climate change datavis as a case Ktuslys a comparative mixed
gualitative methods approachncorporating analysis dfirteen datavis about climate

change nine semistructured interviews withien data visualisation professionals frogix
organisations who design, commission and/or disseminate data visualisations @lmate
changethirty-four semistructured interviews andhirteen follow-up interviews with

diverse audience participants from the United Kingdom and Poland who responded to these

data visualisations on social media.

The thesis argues thalataviscan be seen as what | have called/ WSY2 A2y f NB LR
dynamic and complex emotional experiencBataviscan trigger multiple, simultaneous,

and often contradictory emotions, relating mainly to the data that is the subject of the

visualisation or asthetic form These emotions play an important role in mositig

audiences to participate in datafied democracies, more often on an individual and daily

level, and less frequently on a collective and public scale; and they do so in different ways,
depending on geographical context and demographic characteristics. The study offers an

original contribution to the sociology of emotions, critical data studies and the limited

existing research on datavis in society.
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Chapter One:
Introduction

1.1 Introduction

Although there is a tojglown process from governments making the changes, we

also need a bottorup process to motivate governments, to take the decisions
FILadSN®» !'yR L KAyl 0KFiQa oKSNBE (KS {K2g
conversations at the local level by reachinfjedtent audiences and allowing a very

simple way of communicatinged Hawkins, University of Reading)

Global temperature change (1850-2020)

Figurel: Data visualisation Warming stripes

Source#showyourstripesJanuary 20202. Author: Ed Hawkins.

The statement above is taken from an interviésee Levantesi, 202%)ith Professor Ed

Hawkins, a British climatologist ahdad Author for théatestIPCR021 (Intergovernmental

Panel on Climate Change) 6th Assessment ReHamvkingalks about an interactive

Warming{ ( NJdati&iduslisation(Figure 1}hat he developedin 2017das means of

RAaALX Fe@Ay3a OfAYIFGS OKIFy3aS Ay | WeAadzt FyR |

generated,t showscoloured blue and red stripes that represent the average temperature
for individual yearsince 1850 and illustratake rapid heating of our planet in recent

decadesThevisualisationisinteractiveand canbe generatedfor individualcountriesand
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https://showyourstripes.info/s/globe
https://www.ipcc.ch/
https://showyourstripes.info/s/globe

regionsaroundthe world to presenthow temperatureshaverisenoverthe last 100+years

in the selectedcountriesandlocations.

Since2017,the WarmingStripesdatavisualisation$iave been used worldwideeaching a
huge audience and becoming an international symbol of climate chaigybecame
widelyrecognised and appeared on the front coverTbie Economishave been adapted
for interactive light shows i€openhagenBerlinandVienng andhit the catwalk at the
2021London Fashion Weekhey havéeen shared not only bscientists but also byV

meteorologists musicians campaigners and activists, includi@geta Thunbergrhey have

been displayed all around the world @notest signsmugs ties, shirts dressestramsand

cars andwerewidely used duringhe global climate change conferen€GOP 2¢UN Climate

Change Conference of the Parties) organised in 203tatiand.

la Oy 0SS &aSSy Ay | | #arhiygiSipeslabaziguslisasian s SY Sy ( =
believed to be an effective tool for communicating climate change in a simple way to the

public. Importantly for this thesis, Hawkirsggues that it can start conversations about

climate change at a local level among different audiences. Like other scientists (see for
example, Climate Outreach, 2021), the meteorologist suggests that a batpospproach

and individuahkctionscan influence public opinion arsibsequentlyhelp reduce climate

change.

Warming Stripess not the only data visualisation that is believed to be effective in
conveying information and moksing diverse audiences to action. In 2016, for example,
during a 2016 EU referendum in the United Kingdtiraofficial Vote Leavecampaign
distributed pro-Brexit adverts targetedt UK votersMillions of people receivegkaflets

often driven by data and/or data visualisations and/or saivertson Faceboolattacking

immigration and promoting false claims including abbatv much money the United
Kingdom sends to the European Union every w@ele Figure 2). The claims were widely
discredited(Channe#, 2016) but somecommentators(BBC2016)suggesthey helpedthe
politicalcampaign group.eave.EWin the UKreferendumand consequentlythe UK

formallywithdrew from the European Union 32t January 2020.
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https://twitter.com/ed_hawkins/status/1406952583978160134/photo/1
https://twitter.com/ed_hawkins/status/1407014626970189827/photo/1
https://twitter.com/ed_hawkins/status/1407014626970189827/photo/1
https://twitter.com/ed_hawkins/status/1337354382770384898/photo/1
https://twitter.com/ed_hawkins/status/1438842697708707846/photo/1
https://twitter.com/ed_hawkins/status/1406579712336576516
https://twitter.com/ed_hawkins/status/1406579712336576516
https://twitter.com/ed_hawkins/status/1406909238551715842/photo/1
https://twitter.com/GretaThunberg/status/1407037004458700802?ref_src=twsrc%5Etfw%7Ctwcamp%5Etweetembed%7Ctwterm%5E1407037004458700802%7Ctwgr%5E%7Ctwcon%5Es1_&ref_url=https%3A%2F%2Fwww.bbc.co.uk%2Fnews%2Fuk-england-berkshire-57560185
https://twitter.com/ed_hawkins/status/1177662131296247808?s=20
https://artuk.org/shop/featured-collections/university-of-reading-art-collection/showyourstripes.html
https://twitter.com/ed_hawkins/status/1459089019699187713/photo/1
https://twitter.com/dresscodeshirts/status/1470791205697032200/photo/2
https://twitter.com/ed_hawkins/status/1406909244918620164/photo/1
https://unfccc.int/news/show-your-stripes-ahead-of-cop26
https://twitter.com/ed_hawkins/status/1406909249561759749/photo/1
https://twitter.com/ed_hawkins/status/1453698824032112641
https://irishelectionliterature.com/2016/06/21/leaflet-from-vote-leave-brexit/
https://www.parliament.uk/globalassets/documents/commons-committees/culture-media-and-sport/Fake_news_evidence/Vote-Leave-50-Million-Ads.pdf
https://www.channel4.com/news/factcheck/factcheck-send-350m-week-brussels
https://www.bbc.co.uk/news/uk-politics-eu-referendum-36574526

Population
[ 1] Albania: 2.8 million
Macedonia: 2.1 million
Montenegro: 0.6 million
Serbia: 7.2 million
Turkey: 76.0 million

Syria  Iraq

£ billions sent to the EU
£30bh ___ TheEU already costs us
£ £350 million a week

£15bn (R ;
s - enough to build a new
£10bn =/ NHShospital every week.
o f of this
= ot / ~ Wegetlessthan halfo
o - back, and have no say over
£0 il ' - how it's spent.
1980 1988 1995 2003 2010

Imagine the question was the other way round:

Imagine the vote on 23 June is whether we should join the EU -
with the Euro crisis, the migration crisis, and new countries like
Turkey and Serbia being lined up as new member states.

Would you vote to join the European Union?
If not, Vote Leave on 23 June.

Figure2: One of the leaflets distributed during the Vote Leave campaign

Sourcelrish Election LiteratureDecember 2019

Moreover,astudybyY A y 3 Q& [/ 2 finip&tAeship vaty IRsBsyMORI and the UK in a
Changing Europe, ran a majamrgey of over 2,200 people aged-I8 in Great Britain on
misperceptions of immigration and Brexit realities. Tasults(Duffy, 2018) showhat 42%

of peoplesupportingdifferent political partiesbelievedthe claim that the UK send350m

12


https://irishelectionliterature.com/2016/06/21/leaflet-from-vote-leave-brexit/
https://www.kcl.ac.uk/policy-institute/assets/brexit-misperceptions.pdf

aweektothe EG @Sy (i K2 dz3 Ksticd Auka&ity judged{thisicléim to be
WYAatSFRAYIQ | yR | (Buby, BigNIhiMe just 6% SroughFitwad | G A &G A
false and 22% were unsure. Responding to these fingihggdirector of the King's College

London policy institute point® the importance of emotions in decision making processes:

GThese misperceptions raise important questions about the basis of our decision making.

Ldzd A L O LRAYOG 2dzi Ay 2dzNJ g2N] 2y YA ALISNDOSLI
their minds ifthey had the correct facts A G Q& Y 2 NB S Y 2(6téng, Ya18). G Kl y { K

Thesevisualisationgepresent two of the many widespread visualisations currently
circulating in the media and other realms of life, and are introduced here foréasons.
First, to indicate the social and political significance of data visualisation, and second, to
emphasse the role that emotional responses to them may play in sometimes manipulated
data-driven processes and decisiomaking. Politicians, designeesstivists and campaigners
increasingly use datavis in topics ranging from climate change and elections telSovid
distribution and social inequalities, hoping that it is an effective tool not only in
communicating information to the public and reachingaaiety of recipients but also in

mobilising them to undertake the actions they deem necessary.

Graphs, charts and maps are therefore used as a social, political and, ircasest

scenarios, ideological toorheycan help audiences access and underdtiey data and

information, persuade or empower them in decisioraking processes and prompt them to

act. However, whethethis happens has not been researched empiricdllyle is known

about the social impact of data visualisatjamcluding audience8 S ELISNA Sy 0S&a 2 ¥
charts and maps and whether they can prompt mahtion, political engagement and

participation.

This thesis therefore offers original insight into how diverse audiences engage emotionally
with data visualisations and what thiseans formobilisation and political participation in
datafied democracies in two different national contexts, the UK and PolHmisl

introductory chapter will familiarise the reader with the definition of data visualisation used

in this study, backgrounishformation to the research that is relevant to a full understanding

13



of the thesis argument, and summary of the study itself.rlly, it will provide an outline

of the thesis structure.

1.2 What is data visualisation?

Although it may appear so, data visualisation is not a recent phenométiennative

traditions of datavis have a long history, particularly in relatiowider visualisations of
weather conditions and astrology. Recent scholarship has sought to complicate and
decentre narratives about the origins of datavis by placing them in longer historical contexts

(Therrell and Trotter, 2011)

Many visualisation techgies were introducedh the 17" and 18" centuries (Friendlgt al,,

2008 | 25 SOSNE GKS 3INILIKAOIET NBLNBaSyillldAzy 2-
with the widespread use of data and statistics for planning and commerce in the nineteenth
centué 0 YSYYSRe@ YR 9y3aSoNBGASYZI HAHNZI LIOMPpO P
visual system known as Isotype (International System for Typographic Image Education) for
presenting quantitative information to a wide, often uneducated audience through icons,

played an important role here (Friendly et al., 2008). Their work gave rise to modern

infographics and data visualisatiodowever, despite this long and rich history it is difficult

to pointto a single and commonly accepted understanding or definibibdata visualisation

(also called datavis, DV, or simply visualisation). There are several different ways to describe

it depending on who is using it and for what purpose. For example, in a broad detee,
visualisation can be understood as multimodagdin and Machin, 2018). It consists of

multiple modes of communication which contribute to meaning making and experiences of
visualisatios by recipients. In this approach, visual communication with datavis is never just
simply visual since other semiotic resources, including titles and annotations, also influence
interpretations and meanings of datavieaf Leeuwen, 2005; Kress and van Lesuv2006;

Kress, 2009).

In a narrower sense, accordingdatavis practitioner Andy Kif2012) data visualisation is
GGKS NBLINBaSyalridaAzy yR LINBaSyidlrdAzy 2F RIFGOLF
2NRSNJ G2 YL ATe Oxslgsarivskatfhe key dldments ofthis| 2 6 SO S
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definition may not result in annequivocaunderstanding of its meaning, which, as the
F dzi K2NJ LIR2AYyGa 2dziz A& RdzS (2 (GKS ReylYAOa 27
of art and science shapingiit LINI OGA OS¢ OYAN] =X HAMHIE LIOMTO P

Recognizing this ambiguity about what datavis is and its dynamics, in thistfed&is/ the

definition given by Kennedy and Engebretsen (202@gre:

Data visualisations are understood@®aphical representations of tewhich are

LINRYI NRf &> odzi y20 az2ftStex ydzyYSNAO® 2 KI {Q:
of the world, the result of human choices, social conventions, and technological

processes and affordances, relating to generating, filtering, analysimgtisgj,

visualizing, and presenting data. Data visualisations (also called datavis or DV) are
ONBIFGSR G2 WFIOAtAGFGS dzyRSNEGFYRAY3IQS (2
al., 2013; Cairo, 2013), but they also facilitate documentation, persaaand

manipulation.

Although seemingly complekrefer to this understandingince it offers three important

points for consideration in my work. Firstthjs definition draws the boundaries between
datavis and other visual fornvghichappealto the sightbut do not have data at their
heart,includingphotographsword clouds,infographics or information visualisations

Secondly, this definitioemphasses that data visualisation does not have to be solely

numeric As Kennedy and Engelsen (2020suggest, qualitative data can also be

visualsed. Finally, it acknowledges that publishing and sharing datavis has various purposes,
including facilitating persuasion and manipulation, which is also important in my
considerations, as explained above. As such, this definition is most appropriate for the

purpose of this thesis.
However, due to the possible ambiguity in understanding what data visualisation is, the

LIKNF &S baANIF LIKAZ OKI NI & shalfdpresémtatitin 6f dataNd giaphS, S E LIN
OK Il NI & [lisylso adoptédidnghis research. The phrasese used especially when
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communicating with audience participants who may be more familiar with them and thus

mayfind them easier to understand.

As thedefinition and understanding of datavis in this thelsegs/ebeen introduced, it is now
possible to offer an overview of background information to the resedrcthe next

section, | provide some context to the study and identify the knowledge gap.

1.3 Background to the study

There has been a huge rise in the visual communication of data and information in the form
of data visualisation in everyday social |#e. Kennedy anBngebretser{2020) point out,

the graphical representatioaf numeric information dates to the 19century, but it has

never been as powerful as it is today. Datavis are widely used to engage publics in different
topics and consequently people encountbem with growing frequency (Kennedy and
Engebretsen2020) They have entered the mainstream as a tool that can help to acquire
knowledge about important social and political issues and increase understanding of
abstract numeric informationAlamalhodaei et al2020), but as noted in the previous
sections, theyan also facilitate persuasion or manipulation (Kennedy and Engebretsen,
2020).

C2N) 6KSaS NBlazyazx RFGlF @AradatAralaArzy FyR
and Powell, 2014) are gaining importance as research subjects. Throughout tle soci
science literature, it is agreed thatongsidereason, emotions should be considered as an

important factor while studying engagement with datavse¢Kennedy and Hill, 2017; Gray,

HAHNT {AYLAZ2YS HnunT 5ThisB pecausirly, enyoons.afe NB | I

considered to be vital components for making senseisfialisationgKennedy and Hill,

2017, p.); andsecondlythey can elicit political engagement (Neerland, 2020).

Despite this, some scholafdsgnnedy et al., 2016lKennedy and Engebretsen, 2020) claim
that until recently there has been little sociological contribution to the understanding of
experiences of datavis (see exceptidennedy and Hill, 201@nd where these can lead.

Existing studiesf the perceptions of datavis have mostly bemarried out from a computer
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science or psychological perspective, often failing to recognise the social aspects of
engagements with datavis (Kennedy et al., 2018Vhile much of this work has focused on
the capacity of data visualisation to convey information (Harold et al., 2020) or persuade
audiences (Pandey et al., 2014), little has been done to empirically explore its emotional
impact. This may be due to an assumption that data and thus datavis areigbject

reflections of knowledge and do not make much of an emotional impact.

Furthermore, as Kennedy and colleagues (2)E8gue in suchapproacles data

visualisations seen as an isolated and independent text and researchers dfterot

provide much inbrmation about participants. They overlook sccigitural contexts and

individual factors, such as who engages with datavis and where, whether the person is alone

or with others, time and attention and technological devices used (Kennedy et alhR0i6

this thesis, | consider all these factors as together they presembr& complete picture of

Iy | dzR %eiSpédi& @ridhe phenomena under investigatiods several scholars

(Kennedy et al., 2020; Peck et al., 20d19ygestdifferences between people matter when

it comes to engaging with datavias these differencesnayleadto unequal experiences

of data and data visualisationBespite thissociological research has alset yo explorethe

role that these differences play in experiences of datavisreover,Milan and Tre®

(2019)0F f £  FestdrnizhtionR&ritical data studig&suggesting thatlata

dzy A@SNEI ft AdaY GaiSyRa (2 | aaa e#stahdioloss &ver KS i S NP
RAFFSNBYOSa | yR Odz. Bydenpatingvdo dffedenthdtiahal dohté&is ¢ 0 LID
in this study, Poland and the United Kingdamy workwill add to these debatesxploring

gKIFIG NRtST AT lyeéex R2 yliAaz2yltt O2yGSEGa L} I &

what this means for mobilisation and political participation.

To address these gaps, my study goes beyond what Kennedy and others (2017; 2020) and
Neerlandé nnno Kl @S R2ySo Li SELX 2NB& RAOSNBS t 2f
responses to data visualisations through a sociological lens and considers whether and how
these emotional responses may subsequently prompt political participatitwvo different

national contextslt focuses on climate change as a case study, investigating data produced

or disseminated by silimate and environmentalrganisations from the UK and Poland
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(including Carbon Brief UK, Climate Science Pdldadka o klimacie Polak Greenpeace

UK, Greenpeace Poland, WWF UK and WWF Poland) to answer the research questions:

1. How and in what ways does data visualisation convey and evoke emotional
responses?

2.¢2 gKIG SEGSYl R2 (GK2aS8S SELSNASYyOSa NBfI
participation?

3. What role, if any, do national and demographic differences play in these processes?

The research considers emotions as a central aspect of social and political experience
(Ahmed, 2004; Wahlorgensen, 2018) and a vital aspectiversel dzZRA Sy 0S&aQ Sy 3l 3¢
with data visualisation (as seen in Kennedy and Hill, 2017). It is therefore based on three
assumptions. Firstly, on the empirical argument that engaging with datavis not only
concerns reason, but also emotions (Kennedy and Hill7 2(Becondly, on thelaim that

datavis can enable and molséipeople to function as citizens (Naerland, 2020). This is a
conceptual statement that needs to be examined empirically becausgricalresearch on

data visualisations, emotions, and politieslgagement has not yet been undertaken.
Thirdly,on the argumenput forward by Milan and Tr&(2019) about data universalism

being asocial and ahistorical and operating outside of specific-gualitical, cultural, and
economic contextsFinally, theresearch is based on the proposition that civic practices and
political participation are the results of certain emotions and feelings which motivate people

to act, as well as rational judgements (Coleman, 2013; Neerland, 2020).

1.4 The study

This studyemploysmixed qualitative research methodi draws uporanalysis of 13
selected data visualisations about climate change; nine s¢mmctured interviews with 10
data visualisation professionals who design, commission and/or disseminate data
visualisatims about climate change; and 34 sestnuctured interviews and 3follow-up
interviews with diverse audience participants from the United Kingdom and Poland who
responded to these data visualisations on social media. -Seogtured interviews with

professonals, lastindetween one to two hours (averaging one haach) were conducted
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in various locations across England and Poland pvitfessionaparticipants who were
aged between 24 and 47 years. Sestnuctured interviews with audiences, lastidg
minutes to almost two hours (averaging about fifty minutes eaeie conducted online

with participants aged between 19 and 72 years.

Respondingg G KS fAYAGSR | OFRSYAO SYLIANAROFE Ay (SN
visualisation and recognising the significance of this for political participation, the primary

aim of this research is to learn more about diveksdzR A Seyh@iiSnal @esponsesot

datavis and what they mean for mobilisation and political participation in a datafied

democracy. As indicated previously, computer science and psychological research into non
SELISNIAQ LISNDSLIIA2Z2Y A dbnyinantvdtiin d8aNamB.yT@®edote, a2 T R (0 |
secondary aim of this study is to develop a sociological understanding of datavis experiences

¢ one which emphases the social aspects and significance of these experiences. To meet

these objectives, a set of research questions, listed in tiegipus section, was devised and

an appropriate literature reviewascarried out.

The literature drawn upon throughout the thesis comes from a broad range of fields and
brings together four core bodies of research, relating to the emerging field afaritata
studies and the limited existing research on datavis in society (Kennedy 2064
Kennedy and Hill, 201Reerland, 2020); sociological perspectea emotions Hochschild,
1989;Ahmed, 2004; Burkitt, 2014); politigadrticipation and emotions in political
communication and social movemenkfnan and Amna, 201Zpleman, 2013;
Lamprianou, 2013lam and Doerr, 2015; Wabbrgensen, 2019); and diversity and
inequality issues in data studie®’'[gnazio and Klein, 201Bgeck et al., 2019D'Ignazio and

Bhargava 2020). The literature reviewhsrefore split into four sections.

Bringing the literature together in this way posit®uaniquelythe study at a crossection
between sociology and critical data studies toexmd current understandings of each.
Furthermore, drawing upon this and other literature and original data, this thesis
demonstrates that emotional engagements with datavis are social experiences, heavily

embedded in the social and political contexts antienships with others. It highlights the
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complexities of these engagements and explores the consequences of the emotional
experiences of datavis for the ways people make decisions and participate hdrilsta
societies. Finally, the thesis shows thational and other demographic differences

between participants may play an important role in these processes.

This approach to understanding of the emotional significance of data visualisation aims to
advance and transform the sociological understandimigsow publics engage witttatavis

and where it can lead.

1.5 Structure of the thesis

This thesis is organised into eight chapters. Following this introduction, Chapter Two

provides a review of the literature relevant to this thegiss divided into ifve sections.
C2ft26Ay3 Iy AYUNRBRdzOGA2Yy X aSOGA2ya HOHY W5|
LISNRELISOUA@®SE 2y SY2(0A2yaQ aAaiddzrGS RFEGF QA &adz
social theory. They explore why they matter for sociasce and the relationship between

GKSY® {SOGA2Y HonY W 2yOSLIidzatAaGAYyT LIR2tAGAO!
definitions of political participation and explains how this term is understood and defined in

this study. It distinguishes between lgeal participation and civil (latent political)

participation and considers the relationship between these two, in terms of emotions and
Gradz £t ad CAylLfftes {SOGA2Y HOpY WEKS AYLRZNIIY
currently available studgon national and demographic differences in engagements with

data and datavis, before introducing the two national contexts | compare in the study,

Poland and the United Kingdom. While detailing what is currently known, Chapter Two sets

the conceptual franework for the thesis. Ishowswhere there are gaps in knowledged

explainshow this research fits into those gaps. Finally, it concludes by reviewing the

research questions.

Chapter Three provides a detailed description of the methods employed in this study.
Section 3.2nakesclear why qualitative research using sestriuctured interviewsvas the
most suitable for studying emotions and datavis in this project. Netirns to other

aspects of the research desigigvering recruitment/sampling, the data collection process
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and overviews of the research participants. For ease of understanding and a more coherent
narrative, this part of the chapter is divided into three sectifmrseach of the three
RFGlFasSiday {SOGA2Y odoY W5 lapptoaci)Sedtiort3f4A & G A2y &
Wt NB F S &lIAY2RH{ES O A 2 oCi2pt M 2! gdkR/AIS y2Q/S FNB Y SINBIIA & B
NEB T f Sr@oieAnfogmatian is provided about thinterviews, including theisual

elicitation method used, the role of the interviewer in qualitative research, landuage

and translational approache3he chapter then turns toonsiderations about ethical issues

in Section 3.7 anthe data analysis process $ection 3.8Finally, Section 3.9 discusshe

NEASFNOKSNDRa LRaAAGAZ2YIFEAdGe I yR NBaSINOKSNI ST

What follows are four empirical chapters which address my research ignssiThe central
themes of emotional experiences of data visualisations, potential political participation, and
the importance of national and demographic differences between my audience participants
are outlined in turn. Chapters Four and Five build upristing knowledge of the emotional
experiences of datavis by providing an empirical examination of the ways in which different
emotionsplay a significant role in datavis design and engagements with datavis. These ideas

are considered through the lertd climate change, recognising the social nature of datavis.

Chapter Four introduces the six environmental and climate organisations that took part in

the study. It considers the motivations apdrspectivef the datavis professionals on

datavis produed and/or disseminated by them and introduces 13 datavis from the sample.
Following an introduction, Section 4.2 begins with an exploration of the environmental
campaigning organisations and their datavis. Section 4.3 turns to informptmrding

organistions and datavis designed and/or disseminated by them. Finally, Section 4.4:

Producing data visualisations to evoke emot@ns Sy 3 3S& A GK y I NNF GA DS
about what they think about emotive potential of datavis and how they design datavis t

evoke emotions.

/ KI LI SNIzRASBISH#Q SY20A2y It NBaLRyasSa G2 REFGl
experiences about datavis produced or disseminated by climatkenvironmental

organisationsSection 5.2 examines the importance of secidturalfactors and contexts in
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emotional engagements with datavis. Consideration is given here to proximity techniques.

Section 5.3 expands upon Kennedy and Hill's (2017) study of emotional responses to datavis

by identifying which of the emotive factors in datsare most likely to stimulate an

emotional engagement among audiences, what kind of engagement that might be, as well

as itsconsequences. Section 5.4 reveals the tensimmongst the threanostemotional

factors in datavis by identifying contradictory positive and negative emotional responses to

them. The section considers th® SSt Ay 3 NMz SaQ I y(RiocWSh® G A2y YI
1989) and how these concepts extend to datavis. Finally, the tnaesaprovided by

audience participants in Section 5.5 show the emotive potential of visual form and

particular datavis features

Chapter Six continues to emphasise the social nature of datavig, imotves onto

mobilisation and (potential) political participation prompted by datavis. Drawing upon the
sociological theorisations of political participation, it seeks to explore hovethetional
SELINASYOSa 2F RIGlI @dAa RA&OdzaaSR Ay /[ KIF LI SNJ
participation. The chapter empirically interrogates Neerland's (2020) conceptual statement

and argues that datavis can mobilise people to act on maifgrednt levels. It develops a

typology of participatory responses and political activities influenced by data visualisations

from the micro/informal to the meso/semi formal and the macro/formal. It does this in

several ways. Section 6.2 drawsEkman and Y y 1 Q & unaerstanmding of political

participation, arguing that sharing datavis with others amidrmal talks that people

dzy RSNIF 1S a LINIG 2F GKSRNARSOGIEDY A\D€a @& §a 0
(2016) ideas of approachingng-term everyday individual practices a distinctive fornof

material participatonCA Yy I f f @ > { SOGA2Y c ®n RihderstandimdglJ2 y [ |
of conventional (more formal and organized) and unconventional political participation. The

three sections reveal that different categories of mobilisation triggered by various data
visualisations are intertwined, overlap and exist across public and private, formal and

informal, or online and offline spaces.

Chapter Seven outlines the roles that nai# and other demographic characteristics may

play in emotional engagements with datavis and its ability to msgbpeople to act. Section
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7.2 explores national differences and similarities in datavis production and reception. It
highlights how nationalrad sociepolitical contexts play an important role in emotional
experiences of datavis. Throughout this discussion, it is made clear that national differences
can shape unequal access to and experiences of datavis and therefore mobilisation and
political participation prompted by it, or lack thereof. In Section 7.3, consideration is given

to other demographic differences, including age, education, ethnaity race gender,
occupation and political affiliation. The section explores how diffedamographt groups
engage emotionally with datavis and reveals that these differences may lead to unequal

emotional experiences of datavis and consequehtlgizR A SnyokilSaiia® or lack thereof.

Finally, Chapter Eight concludes the thesis by returning to treethesearch questions and

reviewing the main findings and academic contributions for key substantive areas of the

research. An analysis from across the four empirical chapters is brought together to present

a coherent narrative of ideas. Key findings alpa SY 1 SR gAGKAY SI OK (KS®
Wt F NIAOALI GA2YQ YR Wbl (GQ 2ly | $eriigAmBarta&v2 3 NI LIK A
datavis as a topic worthy of sociologicasearch and why the sociology of emotions

provides an important framework for.iFollowing this, the chapter acknowledges the

limitations of the project and reflects on several suggestions for possible future studies.

Finally, the chapter concludes with some final reflectiand concluding thoughts
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Chapter Two:

Literature Review
2.1 Introduction
As explained in the introduction, in this thestelvelop a framework for understanding the
role ofdata visualisation enablingpolitical participation and the roles that emotions and
national and demographic differees play in these processes. | do thibhgging together
four core bodies of literature and research, relating to data visualisation in so&ietgq,
2009; Kennedy et al., 2016a, 2018&nnedy and Hill, 2017; Feigenbaum and Alamalhodaei,
2020; Neerlad, 2020); sociological perspectives on emotiddedghschild, 1989hmed,
2004; Burkitt, 2014); political participation, social movements and emotigksan and
Amna, 2009Coleman, 2013;amprianou, 2013Flam and Doerr, 2015; Wabbrgensen,
2019); anddiversity and inequality issues in data studies (D'lgnazio and Klein, R8d6 et
al., 20195 QLAY 1T A 2 ,ROZAAs miKfocNsHs s@lological, wider interdisciplinary
scholarship on datavis (e.gufte, 2001; Kirk, 2012 and 20X)sara and/lackinlay, 2013;
Cairo, 2016 and 202Rosling et al., 201&'Ignazio and Klein, 20P@ill not be included in
my literature review and my analysis due to slightly differgoiseemological assumptions.

My literature review is split into four correspond sections.

| begin by exploring sociological approaches to datavis (Section 2.2) and emotions (Section
2.3), why they matter for social science, and the relationship between them. | do this to
understand the place of datavis and emotions in social théoday and to situate my

research within these debates. The chapter then proceeds to Sectddn 2onceptualise
political participation and explain how it is understood in this study. | distinguish between
political participation andivil (atent political) participation and consider the relationship
between these two, in terms of emotions and visuals. In the final sectién| first explain

why national and demographic differences matter in data studies and why | consider them
important in my projet | then introduce the two countries | compare in the study: Poland
and the United Kingdonin the conclusiorof the chapter, each of these knowledge bases

will be interlinked to show how | will answer my research questions and address the overall

researchaim.
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2.2 Data visualisation in society

2.2.1 Sociological importance of data visualisation

There has bee a rapid popularization and huge rise in the visual communication of

information in the form of visualisation in everyday social life in the last decade. Data and
datavisare ubiquitousand peopledencounter them with growing frequenéyKennedy and
Engeletsen, 2020p.24. There are several factors that have influenced this. Many aspects

of social life have been transformed into online quantified data, including health, politics,

casual conversations, and emotional responses Qijck, 2014). This proge of quantifying

the world is called datafication (May&chonberger and Cukier, 2013) and has grown over

GKS LI &ad RSOFRS (42 06S02YS aly | OOSLIWISR ySg L
d20ALf O0SKIF@A2dz2NE o0 DIy 5A dWfedplewmyenardie, LIPm py 0 ¢
process, analyse, visuadiand spread a massive amount of data, while open data initiatives

and online networks make it more accessible not only for big companies but also for

ordinary citizens (Kennedy and Engebretsen, 2020) tboyaaite in datadriven societies

more fully. Datavis is based on data, statistics, or numbers, and therefore it appears

objective (Beer, 2016/ Yy 5A 2012 HamnOI 2FFSNAY3I |y Affdza
2020). Since many people access datainain G KN2 dza K Rl G @A adzZ £ Aal i
ydzYo SNBREé OYSYYSRE3I H A MeadstolmgrRdatndse SOUA GBS (y26f

For these reasons, many scholars (including D'Ignazio and Klein k2oi&dy et al.,
2016b;Kennedy and Hill, 201Rennedy and Engeétsen, 2020; Naerland, 2020) consider
not only data but also datavis to be an important sociological phenomenon. Some suggest
that it is a powerful social and political tatblat not onlyfacilitates access tmformation

but can also empowetitizens in decisiomaking processes (see Kennedy and Engebretsen,
2020; Neerland, 2020). It is suggested that the effective use of datavis can increase
understanding of abstract numeric information by ordinary people, especially in terms of

low literacy ad vulnerable audiences (Alamalhodaei et al., 2020).

However, data visualisations have different purposes depending on, among other reasons,
who produces them. They can empower understanding, but they can also facilitate

persuasion or manipulatiortonlidate existing power relationships, and create new ones
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(Kennedy and Hill, 2017). For these reasons, in-deten societies (Pentland, 2013),
providing data through visual representations is useful not only for citizens, but also for the
politicians aml activists who use them, in some cases, to influence the public, as seen in the
previously mentioned data visualisation in Figure 3. The line graph was used in the
campaign for the Leave vote in the EU Referendum that took place®dut® 2016 in the

UK.

The EU will cost us more and more

£ billions sent to the EU

£20hm ;  TheEU already costs us
£15bn 4 £350 million a week
£10bn LAY AR - enough to build a new NHS
Y hospital every week. We get less
£5bn e than half of this back, and have no
_d say over how it's spent.
£0 et

1980 1988 1995 2003 2010

Figure3: One of the ads distributed during the Vote Leave campaign

SourceVote Leave: Thank YpoDecember 2019

Despite this growing social apalitical significance of data visualisation, there remains little
bottom-up researchonnoS ELISNI &8 Q 0602 NJ | dzZRASy 0SaQu Sy3r3asy
data visualisation. Until recently, when such a study has taken place, it has often been

carried out fom a computer science perspective in the controlled conditions of the

laboratory, examining data visualisation effectiveness (Haroz and Whitney, 2012),

memorability (Haroz et al., 2015) and data visualisation recognition and recall (Borkin et al.,
2015),o0r from a psychological perspective through cognition of data visualisations (Harold

et al., 2020).

In those cases, data visualisation was seen as an isolated and independent text. Researchers

did not comment on engagements with datavis outside of thetatory, and they often did
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http://www.voteleavetakecontrol.org/why_vote_leave.html

not provide much information about the study participants. As Kennedy and colleagues

argue (2016), such studies overlook soemnltural context, history and individual factors,

such as: who engages with datavis and where; wlethe person is alone or with others;

and the time, attention and technological devices used. In my study, | consider all these
FFEOG2NAR a4 AYLERNIIYG ax G23SGKSNE GKSe YI @

perspectives and the phenomena | ameastigating.

Moreover, | argue that datavis is located in wider social and cultural contexts (Kennedy et

al., 201®) and cannot be treated and analysed simplyesial text. It is often produced to
communicate and privilege certain perspectives and should be contextualised in social and
L2 6 SN ReEYylFYAOad ¢KSNBF2NBZ FT2NJ GKS LlzN1L}R2 aSa
to visual communication: social seémil A O&4 > g KAOK aAa O2yOSNYySR 4A
YSIEYAY3 YIFE{SNBRE OWSGgAGHG YR | SYNR{1aSyZ HAamcZ
formed and shaped by social processes. | discuss this approach in more detail in Chapter

Three.

However, despite the@minance of research that often does not take into account social

contexts and factors, there are a few important exceptions that provide insight into

experiences and perceptions of data visualisation from a social science, qualitative

perspective (see Kaedy et al., 2016; Kennedy and Hill, 2017; Peck et al., 2019). Kennedy

and others (201B) identify sixsocioculturalfactors that affect engagements with

visualisations includingubject matter; source/media location; beliefs and opinions; time;

emotions and confidence and skill§he authors build on methods from media audience

research and suggest that soaaltural factors and differences amongst users matter and

affect engagement with datavis. They should therefore be taken into account by

visualiséi A 2y LINRP RdZOSNE aAy 2NRSNJ 42 3ISYySNIGS RIFGI
O2yGSEldzZ ft AAaSR YR YSRAIFGSR OKI NKediedNg 2F S @S
al., 201®, p.18).

Peck and colleagues (2019) focus on factors that may drive attemtiand trust in datavis

among rural populations in Pennsylvania (USA) with diverse economic and educational

27



backgrounds. Fortywo semistructured interviews suggest that a complex set of factors,

including education, political affiliation and personal eseece, inform attitudes and
LISNOSLIiA2ya o62dzi RIGlI @AadzZtAaliirizye ¢KS | d
data, it may be necessary to not only provide mechanism that allow people to explore

personal dimensions of data, but to make sure thosespeal dimensions are frorgnd

OSYGNB Ay FANBRG SyO2dzyy iSNE 6AGK | GAradd € AT I

Finally, Kennedy and Hill (2017) investigate emotional responses to a number of factors

related to datavis, which are discussed later in this chapter, and arguethations play an

important role in engagements with datavis. Moreover, based on their findings the
NEASFNOKSNE FO0ly26ftSR3IAS (GKFdG aRFGFFAOFGAZ2Y A
structures; rather, it is lived and experienced at the level of the edle®d 0 YSY Yy SRe& |y
2017, p.11). These projects suggest that it is important to engage with datavis through a
jdzt t AGFOAGBS a20A2t23A0Ft fSya yR @ASé RIGLI ¢
I G22t 6KAOK O yKendeyet\aldzA0A60p. 1 ecabsk dohteéxts and who

engages with datavis matter and can influence perceptions and experiences of datavis.

Some authors (Kennedy and Engebretsen, 20&28rland, 202Dhave further developed

this debate. Kennedy and Engebretsen (@02uggest that emotional engagement with

datavis is related to thewisuall 4 LJSOG & FyR GKSANI aFroAfAGe G2 S
In his work on the political significance of data visualisation, Neerland (2020) goes further

and suggests that vislisation might mobite people to act as citizens and take part in

L2t AGAOFE RSolFGSa 2N I OGAGAGASEAD IS dzy RSNEG |
be aresultofnotonlgNt G A2yt 2dzZRISYSYyGa FyR dzZLJil {S 27
alsocertaindfeelings and belongingsvhich can motivate people to act as citizens, including
GadyYLIl GKASaSY yUuALI GKASAE ARSYUGATAOIGAZ2Y Az L

These statements of Kennedy and Engebretsen (2020) and Naerland (2020) are significant

for my research and suggest that emata engagement with data visualisation may

mobilise people to act and have an impact on their political participation. However, these
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issues have not been researched empirically and little is known about the nuances and

relationship between datavis, molsation and the role of emotions in these processes.

Acknowledging these debates and research, | hypothesise that due to the aforementioned
features of datavig its availability, sophistication, impression of being objective, and its
knowledgegiving, persuasive and emotive characterisengaging with datavis may have

Fy SY2GA2yFf AYLIF Ol 2y . IWISE&LRSNEG ILEPR ASIVMDH IS LS
processes of looking, reading, interpreting and thinking that take pla@nvpleople cast

GKSAN) SeSa 2y RIGlF @AradztAralidArazya FyR GNB (2
in Kennedy and Engebretsen, 2020, p.12).

| will analyse three layers of engagement as outlined by Kennedy and Engebretsen, as each
interrelates wih all the others The first layer referéo the actual interaction with a datavis

YR 0SAy3 Sy3l 3S Rio éniotinial ahdipéadticalirdsionsasaanizygitRg

Sy3l 3SR o6& Al¢T ¢ Kthlhrdddefiakidience lespanses, foeBplIthBl St | (G S &
ways in which data visualisationsare ma§ilR (G2 LINR YLIG LRt AGAOFE Sy:=
and Engebretsen, 2020,12).

2.2.2 Emotional experiences of data visualisations

As discussed in the previous chapter and above, most studies in argdaas science
communication have focused to date on the capacity of data visualisation to convey
knowledge, its efficiency, or comprehension (see Haroz and Whitney, 2012; Haroz et al.,
2015; Borkin et al., 2015; Harold et al., 2020). This may be relatdgk thelief that data,
statistics, and therefore datavis do not have a large emotional impact on audiences, unlike

other visuals, for example emotive images (see for exanmptged and researctClimate

Outreach, 202). Therefore, the purpose of datavis can be seen by many mainly as a tool
allowing a recipient to independently explore data and draw empirical conclusions. In these

processes, emotions do not play a significant role.

This debate about the effectiveness of datavis in conveying knowledge and data was

initiated by Otto and Marie Neurath in the #@entury. They invented the visual language

29


https://climateoutreach.org/programmes/visuals-and-media/

Isotype which main aim was to display rational empirlzaded quantitative infanation
through graphics to facilitate understandidgcross barriers of class, culture and education
(Nikolow, 2013 p.85. Otto Neurath himself commented on the importance of emotions, or

rather the lack of them, in his work, juxtaposing it with the venit words:

Finally it should be noted that the picture education, especially the pictorial
statistics, are of international importance. Words carry more emotional elements
than set pictures, which can be observed by people of different countries, ditferen

parties without any protest; Words divide, pictures unite (Nikolow, 2013, p.85).

However, with the growing popularity of data visualisation as an increasingly important

means of communicating information to publics and its ubiquitous presence im#tka,

GAradzt tAal A2y RSaAIYSNE o0S3aAlFy (G2 01y26ftSR3AS
(Kennedy and Hill, 2017) and to deliberately use or talk about emotions in their work (e.g.

Chalabi, 2016; Kirk, 2016; Lupi, 2017; Rosglrad, 2018 Cairo, 201p

For example, prominent datavis designer Giorgia Lupi (2017) suggests that data visualisation

can transform and simplify (usually quantitative) data into something that can not only be
aSSyzx odzi Ffaz2 FStid IyR NBO2 yWigddessbhralsii 2 LIS 2 LI
RAaOdzaaSR GKAA SY2GA2y Lt RANOSWcankekeyce T @A a dzl f
RFEGF@A&a | YR Ay T2 NNiretht Zhf coRf&ende argairs Auggestedmd A Y
the invitation to the event several reasons why emotions in visualisation design might be

important:

Data is numbers, facts, true, bold. When we communicate data to an audience in a
visual way, we need to add an emotional layer of design to convince the audience, to
guide them, to attract them, to make them click. How can design choices help to add
emotion to raw data? How do we bring the story across? How can we feel the

numbers? ($1+0O-W, 2019)
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Other datavis experts in th€ableau communityKosara, Phillips, and Misner, also discussed

ways to tell emotional stories that audiences can personally relate to through datavis.

Finally, in 2016 in her talk at tf@penVisCojdata journalistMona Chalabsuggested that

GKSNBE Aa y2 adzOK GKAyYy3 |a |y Syasishe2yf Saa RI
explained, data visualisation always has an emotive charge becagigetson who designs

it has emotions and feelings about the presented information and these emotions and

feelings are often, consciously or not, embedded in their visual design decisions.

Nevertheless, the use of emotions in visualisation is not always obvious. When commenting
onthet S NA & O 2 uisuaitorVR DKy 5 Sdunndisi add designer Alberto

Cairo (2013) contrasted quantitative data with emotions and argued that for historical

reasons people assume the former to be objective, while the latter are the sofirce
cognitive biasesHe explained that while emotisrare messy and may lead to deviation
from rational thinking and judgement4he proper handling of dai@s the most reliable

antidote to this deviation.

9@gSyilGdz ttex /I ANR OKI yYy3ISR KdathvisddlisatodFigure/ T dzSy C

4) published ifNationalGeographianagazine. Theut-out visualisation presents the
countries with the highest perecgage of children under five suffering from malnutritidh.
includes a mieupper-arm circumference called the MUAC bracelet (on the right), which is

used to help assess the malnourishment level of children from the six selected countries.
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https://www.youtube.com/watch?time_continue=2&v=IIMHicxQ0LY&feature=emb_title
https://www.youtube.com/watch?v=5C8AvYVt4_0
https://guns.periscopic.com/
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https://3.bp.blogspot.com/-r4Dbsg8jlyQ/XKDCVA2J3KI/AAAAAAAAKFs/8Wr_dUznEPwBTJcPOh2C_AlnxI9Vd2OEACLcBGAs/s1600/1MUAC_gif_web.gif

WHEN CHILDREN
LACK NUTRITION

>d malnutrition at |if

HUNGRIEST
COUNTRIES

Figure4: Cutout data visualisation: When Children Lack Nutrition

Sourcelnformation is Beautifuhwards March 2020Author: Alberto Lucat.6pez How to

use this cuout datavis can be foundere.

Affected by the strong message of this project, Cairo admitteddiagdvis can convey

empathy in the sese ofésharing another person's emotiowns feelinggY ahy OS L NXBI f .
that the size of the red circles is the actual circumference of those children's upper arms, |

felt my stomach tighten. | didn't even need to see the children's photographs to fealsyn

YR 62 NNX S R éHowevet, theNdBskynerdid mapacknowledge that people can

have more emotions of their own than just the feeling of empathy he mentioned, which in

my understanding is a limited way of thinking about the emotions and datelagonships.
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Ly GKS tAYAGUSR a20Alf aOASYOS fAGSNY Gdz2NB 2y
that individuals respond to datavis emotionally as well as rationally and therefore emotions

should be considered as an important factor whiledsting engagement with datavisde
Kennedy and Hill, 2013, QL 3y I T A2 | yR . KFENBHI @S HnunT DNJI &
the indicators that emotions might matter in datavis, until recently, the affective dimensions

of visualisation have beamder-explored (D'Ignazio and Klein, 2016).

One exception to this is the work of Kennedy and oth2€.6;2016) on theSeeing Data
project The project used mixed qualitative methods and aimed to understandrioow

experts make sense of data visualisations. The main findings show that engaging with
statistics not only involves reason and cognition, but also emotions. Based on this study,
Kennedy and Hill (2017) identified emotional responses to a number of faetated to

datavis, includingvisualisations in general; represented data; visual style; the subject of
data visualisations; the source or original location of visualisations; and skill levels for
making sense of visualisatian®.5). The researcherticed strong feelings in relation to
those factors, such apleasure, anger, sadness, guilt, shame, relief, worry, love, empathy,
excitement, offenceé (Kennedy and Hill, 2017, p.6). As they point out, it was much easier for
people to engage with data winethey felt confident about their skills, which means that
feelings play an essential roleandience® SELISNA Sy O0S& | YR dzy RSNEG |y
visualisation. This research took a first step in acknowledging that emotions play a role in

engaging wh datavis, sparking a scholarly debate.

Some authors (D'lgnazio and Bhargava, 2020; Gray, 2020; Simpson, 2020) have further
developed understandings about the emotionalization of datavis. D'lgnazio and Bhargava

(2020) argue in their work on data visisaltion literacy that an emotional connection to

datavis is crucial in the learning processes. Gray (2020) explorégetimiques and politics

of producing aesthetics of distante 6 LJPYi Hind2 WOAYSYI 0AO RI O OAa
Neil Halloray¢ RS ClI f £ Sy 2F 22NI R 2FNJLLQ YR We¢KS {
Grayexamined K2 g Rl G @AadzZ fAaliaArazya OFyYy | NIUAOdzL I (
Goleada 2F FSStAy3IE gAGK RIEGEHE O0LIPHMAO YR &dz3

be relevant in relation to narrating and making sense of other complex and transnational
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AdadzSa &adzOK Fa OfAYFGS OKFy3aST YAIANIGA2Yy S |y
other hand, discusses her subjective emotions about the design and circulatien band
drawn, smaldata visualisation based on her own experience with Obsessive Compulsive

Disorder.

While the work of these scholars has started a debate there remain several knowledge gaps
to examine. Therefore, | go beyond what Kennedy, Hillahdrs have done, and building

on their work, | focus on the following concerns: how and what different kinds of emotions
do different datavis evoke; which of them dominate; and where can it lead? Before
discussing literature related to political participan and why national and demographic
differences matter in my study, | will explore sociological understandings of emotions to
understand the place of emotions in social theory today and to situate my research within

these debates.

2.3 Sociological pepective on emotions

2.3.1 Historical background

The study of emotions goes back to the latd' t@ntury (see James, 1884; Lange, 1885). In

Western capitalist societies, emotions have historically been considered in opposition to
NFGA2ylfAdlGed o[ 20ST KIGNBRZ FyR Fff LlzNBfe L
Saol LIS OF t Odio4epRBEYwere éxpestéd3oNhE managed in a personal

manner. Emotionality has been associated with the irrational, the natural, the private, and

the female, whereas rationality has been associated withréti®nal, the cultural, the

public, and the mke (Jaggar, 1989).

Turner (2009) asks why such an essential part of daily life that impacts society on both the

micro and the macro levelwasnd® Sy 6 NI f (G2 a20A2ft238Qa YA&aaAz
of the discipliné .3%Q)JHe suggests two main reasons: figarlysociology was

decidedly macro in its concerns with societies as a whakecond gfoundational work of

George Herbert Mea(i1934)on microsocial processes wasurprisinglydevoid of a

conceptualization of emotiorgg Turner, 2009p.340.
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The socioloigal focus on emotions has expanded since the 1970s wlatedtheories and
studiesbegan to bedeveloped in the areas of gender, class, politics, work, and family (see
for example, Hochschild, 1989; Jaggar, 1989; Kemper, 1978; Thoits, 1990). Researchers
began todiscusemotions and develop researcm emotionsto gain a deeper

understanding of theisocioculturaldimensionsEmotions began to be treated as social

processes, not just unconscious, biological, physiological or psychological ones.

Kemper (1978) emphasis the social aspect of emotions and mostly focuses on shame and

pride. Jaggar (B®) claims that emotions are socially constructed and depend on how

people perceive the situation, as well on how they have learned or decided to respond to

them. Hochschild is more empirical. She is the foundéhedriesof WF SSt Ay 3 NHzZf S&4 Q3
WSY2iR@gdzlntl yR WSY2(GA2y Il f 62N] QX 6KAOK | NB
the airline industry. Her pioneering work was published in 1979 and since that time it has
influenced many social scientisisbelieve that her work makes the most significa

contribution to thestudy of emotions and my researchherefore, | will discuss her work in

more detail below andiocus on this framework due to its importance as empirically

grounded sociological research.

Although the sociology of emotions is a faslving field, little work has been done to

RSTAYS (GKS 02y OSLIi 2F WSY2UA2yQd ¢K2AGAa ompd
sociologists use to explain this phenomenon, such as: appraisals of a situationdlis or

context, changes in physiological or bodily sensatidhg free or inhibited display of

expressive gestures, and a cultural label applied to specific constellations of one or more of

the first three components(p.318). Emotions are understddiere as something more than

a biological and mental state. They are a relationship between cultural context, social

situation, biological internal bodily responses, and visible external behaviour.

More recently, significant progress has been made idaustanding emotional dynamics in
their sociocultural context. Turner and Stets (2011) expéwev the study of emotions has
added new insight into other subfields within sociolégiyncludingd G &ty of the

workplace, healthandsocial movements 4). Th®authorsdiscuss specific emotions
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includinglove, jealousyenvy, empathy, anger, and grigfurner and Stets, 2011 hey

argue that these emotions drive human behaviour, interaction, and social organisation.

Since 2000, many studies of emotion have been carried out in the fields of politics,

education and family (e.g. Ahmed, 2004; Burkitt, 2014; Hochschild, 2016) nais

theoretical and researchfakK I S SYSNHSRS>X &dz0OK a4 GKS W9Y23GA

network in 2008 or th&Emotions and Sociejgurnal in 2019.

Havingprovidedan overview of the history, key ideas and theories within the sociology of
emotion, I now turn to focus on specific authogsHochschild (1989Ahmed (2004and

Burkitt (2014); and to thoughts essential to my research. 1 first point out the main
challenges and issues that remain problematic or unclatrin the sociology of emotion
induding the degree to which emotions are biologically based, and in doing so situate my

research within these debates.

2.3.2 Biologically based or socially constructed?

Two fundamental models have dominated discussions about emotions. According to
Hochschild (1989) for organismic theorists, emotions are mainly a biological process, and
therefore different categories of people have basic emotions that are similar andllioke
their bodies. Interactionists, on the other harghy that emotions are not only bodiyd

argue that social factors shape them. Hochschild (1989) acknowledges both ideas and
explains her position with reference to her empirical work on managing em®t She

argues thatemotions originate inside the body, but they always depend on the particular
situationand are therefore both biological and social (p.x). Feelings, on the other hand, are
social expressions of the emotional state of the individuakc{t$child, 1989). | follow this

understanding in my work and do not use the terms emotions and feelings interchangeably.

Burkitt (2014) also argues that feelings and emotions must be considered as part of a

broader socieQ dzf G dzNJ t O2 y (i Sdensations thia résult fidids somedcBaRde fn &

GKS 2NHIyAaY |a Al O2yaoOAiazdzafte 2NASydldSa Al
(Burkitt, 2014, p.6). The way we perceive the world and our past experiences matter

because they create patterns of ourdagonships with others and within these patterns,
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emotions andeelings arise. In other words, emotions and feelings are always related to a
particular situation and are therefore fundamentally social and not biological in an asocial
sense (Burkitt, 204). Moreover, they are defined through relationships with others, and

this therefore makes them of sociological significance (Burkitt, 2014).

Ahmed (2004) raises this same paiifferentlyd { KS  RRNBaasSa GKS | dzSai
SY2(iA2ya Rngiemaspeddnat@eNFhey circulate and produce a

relationship between the individual and the social and this circulation allows us to think

Fo2dzi GKS dazO0AlfAide 2F Sy2G4A2yé o0! KYSRZ Hnan
the biologicalo@ Ay ' yR 062RAf& aSyaldAaz2y oSOFdzasS Al a
FGdAGdzZRSa 2NJ I WAaLISOATAO YIYYSNI 2F | LIINBKSYFR
Ahmed and Burkitt (2004; 2014) agree that one of the main obstacles in understanding the

social apect of emotions is the language we use to express them. For example, when we

Fa1T WK2g R2 L FSSt NARIKI y26Q 6S lfolea 22
2F SY20A2Y Aa o0laSR 2y (KS LINBadzYLliaAzy 2F Ay
SYy2i4A2ya FINB az2YSUiKAy3 WgS KI@FSQ FyR a2 | NB
registered in our body or mind (Burkitt, 2014). This explains why emotions have been

associated with psychology and individual mental states in everyday languadjéeaid

GKAAa LISNER2YIlIf Y2RSt{X aL KI @S FSStAy3asz FyR

Ahmed, Burkitt and Hochschild argue, this explanation is not enough.

The authors discussed above argue that emotions originate netgtkausively in the body

nor in the brain but arise from a context, circumstances and relationships with others and

things, which gives them sociological significance. In this context, it is necessary to discuss

the distinction between emotion and affecto®e scholars maintain that this distinction is

not significant, and use affect to describe anything related to emotions, while others

recognize and consider the distinction to be significant. For example,-Ydaipensen (2019)

claims that emotion cannotbseenasaA Y 4 SNY € | YR AYRAGARdzZ f X 4K
sensation in an individual, a reaction to stimuli characterized by intensity and energy, but
gAUK2dzO + O2yaOAz2dza 2NRASYyGlGA2Y YR AYy(dSNLINE

exist, lut they are not relevant to my work. In this thesis, | use the language of emotions,
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not the language of affect. | argue that emotions should be perceived as a comprehensive
LIKSYy2YSy2ys y2i az2tSte az20Alfx LAOK2t23AO0!If
complexes of different feelings and bodily sensations that are organised within local

Odzft GdzNBa |G ALISOATAO KA&AG2NARAOFE GAYSa |yR L3I
p.2). They circulate in the body and mind but also in social networksedationships with

others, things and the world (Ahmed, 2004).

| have tried to show above that emotions do not originate exclusively in the body or the

brain. | view them as bodily and social and consider them through relationships with others
(Hochschilgd 1989), which gives them sociological and political significance (Ahmed, 2004).
Therefore, the importance of context, in a cultural, historical and personal sense, cannot be
ignored. In this thesis, | use this sociological understanding of emotion ahorexpw

emotions are created in social relations and circulate in relationships between people and

data visualisations, which gives them sociological significance (Burkitt, 2014). | focus mainly

2y | 20KaOKAf RQaA oMy p0 ¢ BeNrguheits dbdut eindtioni KS Y 2 &
management are highly relevant to my study. In the next subsection, | explore her main

concepts and research on emotiottat | will use in my research

2.3.3 Emotional work and feeling rules

As indicated previously, Hochsch({lL989) states that emotions have a biological basis, but
people contribute to the creation of feelings while they manage emotions. Moreover, the
researcher shows how individuals regulate their emotions internally or externally to
conform to what is soclly appropriate and to fit in with the norms of the situation and

context in which they find themselves.

| 2OKAOKAf R OmMdpy d0 | NHBdzSa GKIFGd wSY2dA2yLt fI 06
Sy240A2ya Ay LIAR ¢2N] o0SOlFdzaS GKSe& |NB |ais

T«

people are expected to manage their feelings in other areas oBdth termspoint to the
conflict between the feelings that a person has and feelings that are appropriate to the
situation, cultural and social patterns, norms and expectatibltehschild describesiése
patterns, norms and expectatiomsW ¥ S S A y Targh&iiadh@yCyuide ¥rRotional

38



work. Moreover, Hochschild (1989) argues that people do emotional work and try to fit in
with feeling rules not only internally but also externally by creating an expected publicly
observable facial and bodily display, and tiHfere, as the researcher argues, emotion

management is a social act, never a private one.

According to Hochschild (1989), people can regulate emotions in two ways, through surface

or deep acting. In the first case, changes occur at the level of the bagydge and

appearance. People pretend to look a certain way, for example happy or sad, but these

emotions are not experienced by them. In deep acting, people also change on a mental

level. They not only try to seehappy or sad, but also deceive themsel\tkat they really

FSSt GKIFIG é6led Ly o620K Ol &&etherdinicied&inglth®inreMNI K I &
AKFLIS 2F | FSStAy3 2N AY &aKFLAYy3 GKS 2dzi gl NR
Feelings do not erupt spontaneously but are dispthipy the social actors who evoke,
adzLILINB&aa 2N Ffft2g¢g SyY2aAa2ya G2 adaNFIF OSed ¢KSe
FSSt RAAFLIRAY(ISRE 01 20KAaOKATRYE mMpy pX Llbo o ¢

The above considerations indicate that emotions are socially mediated and caestiard
should be interpreted in the context of the situation in which they exist. In my work, | focus
ontheWFSSt Ay3 NHz S&Q (GKIG AYRAGARdzrfa €SNy (K
mean they behave in a certain way. | will mahilihis concept to answer one of my

research questions: how and in what ways does data visualisation convey and evoke
emotional responses? | consider emotions to be a central aspect of social and political
experience and therefore a vital aspect of my rasbaon data visualisation (as seen in
Kennedy and Hill, 2017) and democratic participation (Naerland, 202k to these

debates in the next section, | provide an overview of the literature that defines the concept
of political participation and higlghts the role emotions play in politics, social movements
and political participation. I do this to explain how | understand participation in terms of this

thesis and to make a link betweguolitical participation, emotions, andatavisualisation.
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2.4 @nceptualising political participation

2.4.1 Political participation and civil (latent political) participation

There is no universally accepted definition of political participation. Most conceptual

frameworks are broad and refer to the ways in whjggtople engage in public affairs or

politics, or to what extent they do so. A traditional and more established understanding
NEFSNE (2 aF asSatd 2F NARIKGA YR RdziAaSa GKFG A
I O G A QanipkiaBdu 2018, p.22, referdngRiley et al., 2010), buygolitical participation

can also be definedn terms of the degree to which citizease exercisng their right to

engage in political activitiégLamprianou, 2013.22.

Furthermore, many political and socgtientists (Coleman and Blumler, 2009; Dalton, 2008;
Warren, 2002) argue that most people in Western societies identify democracy with regular
elections, and therefore political participation is historically understood as limited to the act
of voting. Nevetheless, democracy is something more than that: it is also the freedom to
speak or organize for opposition to the government; the government's responsibility
towards public opinion; and the existence of a civil society sector free from state or market
control (Coleman and Blumler, 2009). The degree to which these conditions occur and are
practised by the government and citizens indicates the level and type of democracy in a
given country. For example, in an eldeminated democracy, citizens may have fediand
occasional impact on power while in the case of more inclusive democracies, public,debate
deliberationand political participatiortan influence decisions made by the government

(Coleman and Blumler, 2009).

Many social and political scientisB3dlton, 2008Bang, 2009; Lamprianou, 2013) argue that

political participation takson extremely diverse forms, including voting in elect and

being a member of a political party or civic organisation; but also supporting public interest

lobbies, direct contact with politicians or signing petitions. Lamprianou (2013) points to two

types of participatiorg conventional and unconventionglarguing at the same time that

this distinction is to a certain extent artificial and elusitrethis division conventional forms

I NE dzadzl £t £ & &a0NHzOGdzZNBR YR y2NXIfte fF¢g¥Fdz >
party, voting, lobbying, campaigning,i t SY RAy 3 LRt AGAOIf YSSGAYyIaEs
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(Lamprianou, 2013, p.25). Unconventional forms, on the other hand, are less traditional and
mostly lawful but more and more popular nowadays, such as participating in protest
marches, signing petans, boycotting products, demonstrations, barricading a community,

blogging and using social commentaries on talk radio (Lamprianou, 2013).

Furthermore, someauthorsdiscuss newinconventional types of activities that are enabled

by digital media and basl on growing digital social networks, such as online petitions or
participating in political groups on Facebook (van Deth, 2016), and argue that new media
and the Internet have changed the landscape of political participation by moving civic action
away fom traditional institutions (Bimber, 2002). The boundary between the private and
public spheres is blurring and the importance of government and politics in everyday life is
growing, some commentators claim (van Deth, 2016). Therefore, some researchgestu

that it is necessary to rethink what political participation in the current political age means,
while taking into account digital and social media, social movements and collective actions

(see for example, Bennett and Segerberg, 2014; Coleman, @&tlBaudo, 2018).

For the purpose of this thesis, | suggest that the division between conventional and
unconventional political participation or online and offline political participation is
unhelpful. Moreover, | believe that new models of civic engagenean improve the

guantity and quality of democratic process&a(ton, 2008Bang, 2009; Coleman and
Blumler, 2009; Warren, 2002l bring these perspectives together in this thesis, arguing that
peopleparticipatedin political life in a number of ays that[often] do not formally relate to

the political (parliamentary) domaé{Ekman and Amna, 201@.297 and the traditional

understanding of political participation.

L dzaS 91YlIYy YR ! YynQa betwaen actual RAanifasthpdliodlA 2y 0 a
participation, understood as allgeaINA Sy i F 6 SR al OiA2ya RANBOGSR
32BSNYYSyYy Gt RSOA&A 2(.289)andévil (ldrtpblilicRlO £ 2 dzi O2 Y S
LI NHAOALN GA2YS gKAOK NBFSNER (2 Ay@2ft @dSYSyda |
circumstances in society that is of relevance to others, outside the own family and circle of

Ot 248 FTNASYRAEZ 6! Rf S EknlayaRd A® 20I2p2F). Imboth p = |j dz2 (i
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cases, these can be individual or collective and online or offline actions. | agreekmitn
and Amna (2012}hat taking into accountatent forms of political participation is necessary

to understand new forms of politicéehaviour, including online participation.

Civil participation
(latent political participation)

Manifest political participation

. Activism
Involvement Civic Fm:r{lal (extra-parliamentary
(atention) | <UEagement | palitical participation)
action participation Legal Tilegal
Individual forms
Personal interest | Activities based | Electoral Extra- Politically
in politics and on personal participation parliamentary motivated
societal issues interest in and and contact forms of unlawful acts
attention to activities participation: on an individual
Attentiveness to | politics and to make once basis
political issues societal issues voice heard
or to make
a difference
by individual
means (e.g.
signing
petitions,
political
consumption)
Collective forms
A sense of Voluntary work | Organized Loosely Ilegal and
belonging to to improve political organized forms | violent activities
a group or a conditions participation: or network- and protests:
collective with a | in the local membership in based political demonstrations,
distinct political | community, conventional participation: riots, squatting
profile or for charity, or political parties, | new social buildings,
agenda to help others trade unions and | movements, damaging
(outside the organizations demonstrations, | property,
Life-style own family strikes, and confrontations
related politics and circle of protests with the police
(e.g. identity, friends) or political
clothes, music, opponents
food, values)
TablelY 91YlFYy FYyR ! YYHQA&

political participation.

Sourcew S LINJR v (i BoRticaFpiedcipation and civengagement: Towards a new

dzy RSNE Gl yYRAY3 27F

typologye  Bkénan and Amn@012) Human Affairs22 (3), p.292.

LYy GKS OFas

discussed above, there are both more formal (conventional) forms of participasoich as
voting, being a member of a political party, campaigning or contactifigjals¢ and less
formal forms of activism, described Bkman and Amna (2012) as exprarliamentary
participation2 NJ ay S g ¢ L2 € AGAOL f
demonstrations or strikes, engaging in political protests, boycotimg political

consumption or signing petitions. On the other haniyjl (latentpolitical) participation
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takes into account all the other ways in which people engagmlitical life that do not aim
directly at any specific actor, suchdiscussing politics, following political issues, writing to
editors, donating money, volunteering to help others or solve local problems, or recycling

for environmental reasonsskman and Amna, 2012)

This understanding of civil participation covers ilvement, decisions, acts and practices

that people undertake as part of their daily lives that do not formally relate to the political
R2YlIAY o0dzi OlI43R26S0ASGBY QI a9WNYINE YR ! YYAZ HAM
understand (online and offlinejommunicative interaction among citizens, which starts with

informal everyday conversation, as a central element of democracy and politics and an

expression of political participation. Barber (1984) argues that s\fonmal, mundane

everyday conversatiomakes collective actions and political participation possible by

enabling individuals to make connections between their private larestheir sense of

belonging It also reflects the kind of society citizens may wish to create and live in.

Moreover,| refer in my work to a distinctive foriwf material participation discussed by

Marres (2016) in her work, whiastcurswith everyday material things, not just with words.

¢KS I dziK2NJ I NBdzSa GKFaG YFGSNRFE  LIANIISED AGLIIAGERAR
and that material objectincluding environmental devices| N3 SELJX A OAGf & I adN
capacity to enable political participation: they are deliberately invested with the ability to

render complex public problems such as climate change alailabpractical intervention

08 SOSNEBRI& LIS2LX S¢ o LithErafdrasdygeStthatimatasidl y 3 a | NNEB
LIN) OGAOSa FyR wayvYlif OKIFIy3aSaQ Ay SOSNEBERF& N2
to societal and environmental change than m@&€ YLINS KSy aA @S STFF2NLa (2
(p-xiv).

Adopting this bottomup, grounded approach to understanding political participation
SylLo6ftSa YS (2 ARSyidAFe IyR NBO23IyAT S I O6NRI R
practices with datavis antthe paths that lead to themin this thesis, lise the notion of a
continuum of political practices which implies a progression from individual political

engagement in the private sphere to various types of political participation on a more public
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andcollectivescale (Ekman and Amna, 201iportantly, | understand political

participation as a result of not only rational judgements but also of certain feelings which
can motivate people to participate in public li@nce a number of scholars argue that
emotions have to be considered as being intdgo politics (Ahmed, 2004; Coleman, 2013;
WahtJorgensen, 2018; Neerland, 2019). Therefore, in the following subsection, | map out
some links between political participation, such as social movements and collective action,

emotions and visuals, taking mticcount the impact of the Internet and digital media.

2.4.2 Links between participation, emotions and visuals

Along with the affective turn, many scholars in the field of political communication have

moved their attention to emotions (see Coleman, 2pPapacharissi, 201Boczkowski and
Papacharissi, 2018yahlJorgensen, 2019). Wabbrgensen (2018) argues that emotions

Ydzald 06S O2yaARSNBR a AyaSaNtt G2 LRtAGAOaAX
currently, not only because emotiossape power relations and social meanings, but

because emotions are also shaped by th&hne states that there is no such thing as the

RAALI aaA2ylG4S OAGAT Sy 6SOFdzasS al LIRtAGAOIf
objectively searching for thA I K{i FIF OGaz FAIdz2NBa yR LRt AOAS

(@]]

(WahkJorgenson, 2018, p.27). In other wordsii goSitical brain is an emotional bran
(WahlJorgenson, 2018, p.2@hd therefore civic involvement or political participation is a
result ofnot only rational judgements but also of certain feelings which motivate people to

participate in public life.

/| 2t SYFyQa o6Hnmo0 NBASENODK 2y @20Ay3s-0lasSR 2
voters in the UK, demonstrates that througblitical participation individuals show who

they are and what they feel. He discusses the emotional experiences of democratic

LI NGAOALI GA2Y YR | NHdzS& (wKen lotingl&éenlthough 2 FG Sy U
theyarewelA Yy T2 NY SR 0 S O badady3loes an&How deiRd&récy feels are not

ASLI NI o0fS O2yaARSNIGAZ2Ya¢E o6/ 2ftSYlLYyS wnmoX Ll
aSyairoAfAder 2Nl agleéea 2F o0SAy3 FdbddzySR (2 (K
LIKeaAz2t 23A0F € &¢ 0 /senbilftlity highlghtsithe impdtancddi hH 0 @ ¢ K A

emotions in decision making and political participati@eleman (2013) suggests that
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emotion should not be positioned against reason while discussing civic engagement or
participation His researchisone &tS T2 dzy RI A2y a F2NJ Y& LINR2SOi
emotional engagement in politicsascommonplaceoccurrence thathallenges the

distinction between rationality and emotions in politics and political participation.

As noted in the previous chagit, many scholars agree that the emergence of digital
technologies has influenced political participation (e.g. Bennett and Segerberg, 2014; van
Deth, 2016; Coleman, 2017). Most people have access to a vast number of opinions online;
they comment, produceand (re)distribute news and information (Boczkowski and
Papacharissi, 2018, p.2&cialmedia has created spaces where individuals can
communicate by sharing not only opinions but also emotions in order to deliberate about
the common good. Many peoplexpress themselves on these platforms because they care

about an issue, or they are affected by it (Boczkowski and Papacharissi, 2018, p.79).

Some researchers have emplsasi this connection between social media platforms and

emotions (see for exampl®agyacharissi, 20155erbaudo, 208). In relation to social

movements and collective actions, Boczkowski and Papacharissi (2018) argue that social

media have a strong emotional aspect and can empower hate groups that use anger to

spread and legitimate their ideas. Nevertheless, anger, miggtle currently in the public
ALIKSNB:E aldG GKS alryYyS GAYS OFy o6S @AidFt G2 Sy
NBLINSASYGAY3I ANRdzLIA GKFG YAIKG 20KSNBAAS 0SS
Jorgensen, 2018, p.12). Positive emotions likeJove2 y G KS 20 KSNJ KIF yRXZ & O
O2yRAGAZ2Y & F2N) O2YLI aadarzy 6AGK 20KSNER 6K2 YA
(WahlJorgensen, 2018, p.14).

Much literature on new social movements and political participation empghaaghe role of

emotionsin protests and attracting or persuading potential members Gzsper, 1998;

Goodwin et al., 2001Flam and Doerr, 2015). This literature claims that protests are built on
AGNRYy3a SY2GA2ya yR KFIG a20Alf Y20®YSyla 27
recruit uninvolved citizensThe shock can include angerd indignation fearanddisgust

joy,loveé 0D22RgoAY S0 IyIRPR GOQudENEE aLddKeS)y |y  dzy SE LIS O
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information raises such a sense of outrage in a person that she becmwiened toward

LR2EAGAOFE T OUA2YE O0D22RgAYy SiG [fdXI wHnnamI LIOw

Activists recognize emotions as one of three elements of persuasion which are often used
together to mobilise people to act. The first element, rational argument, is used to provide

facts.t KS a4SO0O2yRX Y2N}f StSYSyd FLWSIHEa atd2 LIS2]
aSyasS 2F 2dzaiA0Sé¢ o0/ 2ttt SOGADBST HamnI LIDTOP C
Y2340 LR2SNFdzZ 2F GKS GKNBS | LIISIH passiona SS1 Ay 3
NBIFNRf Saa 2F dzyRSNIeAy3a az20Alf y2N¥a | yR LIS
According to Goodwin and colleagues (2001), activists often try to create moral anger to

spur participation by weaving together a moral, cognitive, antbtionalarguments

Some studies (e.g. Doerr, 2010; Flam and Doerr, 2015) show that activists generate specific
visuals to impose particular feeling rules on their viewers. Flam and Doerr (2015), for

example, demonstrate how rigiwing activists in difrent European countries use visual

images to mobie hatred and fear against immigrants. Flam and Doer (2015) use Jasper

FYR t2dAf aSyQa 62N] o6mMdpppyd 2y Y2NIf aKz201a G2
organisational resource that helps to conneatrf@rly unlinked people, even more so in the
contemporary media environment that facilitates such connections through computer

YSRAFGSR &a20ALf ySUg2N]aé¢ o6LIOMMO D

The above considerations are important for my research because they show that both
emotions aml visuals have a significant impact both on how people participate and express
themselves on social media, and on how activists attract and influence their potential
audienceonline and offlire. | build on the abovenentioned findings to explore whether
emotions play a role in mobilising people to dct.so doing, it is important to think about

differences, and | turn to that issue next.
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2.5 The importance of differences

2.5.1 Data and data visualisation research

It has been argued in the previous seass that data and thus datavisneither neutral nor

objective they areshaped by and reflect social divisions and unequal social relations
05QL3AYLT A2 [ critichl Satasfulliesreseararhighlightspotential class,

race and gender inequalities and discrimination which are reproduced by big data (see

Eubanks, 2018; Noble, 2018). Research shows that big data and data practices are not
GAGK2dzO NRAala FyR GKNBIF (& o dditherefgie neddstSiet 2 38 £
critically interrogated (van Dijck, 2014). Despites data and discrimination scholarship

focusing on structural inequalities, a number of practitioners argue (such as Kennedy et al.,

2020; D'lgnazio and Klein, 2020) that thegestill an absence of attention to diversity and

AySlidz- £t AG& Ay NB&SI| NOKdlata ahdd@avis. Trie &xSeptions & ¢his LIS N S
are studies by Kennedy and colleagues (2)1Beck and colleagues (2018nd D'Ignazio

and Bhargava (2020Which acknowledge demographic differences and potential

AySlidz- t AGASE Ay GKSANI Wo20G2Y dzZLJQ dzy RSNR Gl YR
that it is important to explore the experiences of different groups that may be affected by

these structural irqualities to understand them fully.

The research by Kennedy and colleagues (Bf)X8ready mentioned in this chapter, used
variousmethods, includingliary-keeping, focus groups and interviews, gndused on

factors that affect engagement with various visualisatiangng participants from different
organisations or social groupBhe authors argue that acknowledging different secio

cultural factors and contexts in visualisation research can leaditetter understanding of

how to think about datavis and its effectiveness. For example, some people in the study felt
like they did not have the skills and knowledge to make sense of visualisations, which raised
significant questions about how people kesense of datavis in order to participate in
data-driven societies and why some of them feel they do not have the skills and knowledge

to do so (Kennedy et al., 2006

Peck and colleagues (2019), on the other hand, focus on rural populations. Theyhelai

orural people are particularly vulnerable to information paucity due to economic and

a7



infrastructure challenges ¢ dnibanevat the same time largely undepresented in the

visualisation literature. Their serstructured interviews with participants with diverse

economic and educational backgrounds were conducted in rural Pennsylvania in the USA.

The authors found thiaza complex set of factors, including educational background, political
FFFAEALGA2YE YR LISNE2YLlIf SELSNASYOSs [ttt Ay

about data visualisations.

Finally,the work of D'lgnazio and Klein (2016) and D'IgnazicBdraatigava (2020) suggest
some structural reasons for inequalities in datavis perceptions and understandings. The
authors criticize mainstream approaches to datavis teactangling that data and the skills
to work with it are not evenly distributed. Ldig institutions thathave the resources to
undertakethis worke with data are mainlycorporations, governments, and elite
universitieg D'lgnazio and Bhargava, 2020, p.13M)e vast majority of those who do such
work are wealthy, White, and male, winverly emphase the technical approach to

teaching and learning datavis.

Based on their research, D'lgnazio and Bhargava (2020) argue that a data literacy starting
point should not be technical skills but rath@ritical thinking andnakingskills that

connect databack tothe social and politicalB | £ A (i @néwhichldibavace wallected and
communicated. The authors propose the emancipatory approach to data visualisation

f AG0SNY O& (K kefiicacy O azbrried, gebple $fxolod, 8nd dthearginalized

3 NE dzLJacbnnéctg feminist theory to the design of data visualisationsé LIJPhey m 0
offer principles for inclusive data visualisation, claiming that they do not underestimate the
importance of technical skills but offer a new understardai how audiences can be
effectively involved in making sense of datavis in order to participate in-diaan

societies.

P
w
(@]}

WSTFSNNAY3I (G2 GKS AYLRNIIFIYOS 2F GKS |620S
perceptions and experiences of datadadatavis and little empirical research on the role
that differences play in these processes, | will investigate whether, how and what national

and demographic differences between participants in my reseqiokluding age,
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education, ethnicityand race gender, nationality andccupation and political affiliatiog
may lead to unequal emotional experiences of datavis. | begin these considerations by
introducing in the next section two national contexts that | compare in this thesis. | return to

other differencesin the later empirical chapter (Section 7.3).

2.5.2 National differences: Poland and the United Kingdom

One of the main differences that is undstudied in data and datavis research is nationality.
Although this is an important factor of engagements with datavibéyglobalized context

of digital worlds,there has been little research on the role of nai&d contexts and national
differences (and similarities) in relation to data visualisation experiences. Therefore, in this
thesis, | compare two national contexts. They will be briefly introduced in this section to

provide some background to my further cderations in the later empirical chapters.

In my study | focus on two different gémstorical, demographic and democratic contexts:

the United Kingdom, with its long history of colonialism, migration and ethnic diversity,

GKAOK Aa O2yaiRINKERAEBZ ®F SINI@DEIGBINvisions T 0 G A ¢
(Savage et al., 2013); and Poland, a fsostialist European society that is perceived as

GNBt I GAgPSt e OSUKYAOIfftee K2Y23aSy2dzaé odal &of A
different historiesand migration experiences, which aregortant for this thesis. As

indicated previously, differences among study participants, including ethnicities, play an

important role in this study and will be explored in more detail in the final empirical chapter.

14 +SNI2@3SO 06 H N erddivirsiRrpbasss camiiiéity! intling a dzLJ
various ethnic groups, nationalities, religions, languages, and social classes. In opposition,
after World War Il and the communist regime, Poland became relatively homogenous.
Nevertheless, both nations are t@ming more diverse due to economic structure,

international migration, residential mobility and lifestyle choices. In both societies, people
are living alongside others who have different nationalities, languages, religions and cultures

(Piekut et al., 201).
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Poland regainedindependence as a democratic republic in 1918 after World War |

(Valentine et al., 2015, p.&nd more than 100 years of absence on the political map of

Europe. About on¢hird of the population were religious and ethnic minoritigsthat time

(Valentine et al., 2015). Howevérs a result of the Holocaust, border changes and

population exchanges the countryéhad become homogenous both ethnically (Poles) and
religiously (Roman Catholic) after World Wéar Il 6 + | £ Sy (i A,.8) E®idthdugh®> HAmMp
ethnic and religious minorities were recognized during the socialist period (1989),

they were rather absent in public life (Valentine et al., 2015).

After the transformation of the political system in 1989, state borders were edeRoles

acquired freedom of expression and speech and equal treatment for all citizens (Piekut and
Valentine, 20%). Parliament reestablished the name of the country, the Republic of

Poland, and the first free parliamentary and presidential electiomsesi939 took place in

1989 and 1990. The strict censorsbifthe press in Poland, which lasted for four decades,

alsocame to arend. To obtain accession to the European Union, Poland began to adopt

diberal laws on religious freedarethnic and nationaininoritess 6 = € SYG Ay S S | f
p.8). The character of migration flows changed rapidly (Valentine et al., 2015), and after

1989 Poland started to become relatively more multicultural again.

From 2010 to 2019, the number of foreigners with validwoents confirming their right to
stay on the territory of Poland increased rapidly from 97,080 (Instat.gov.al., 2019) to
413,169(Migracje.gov.pl, 2019)An analysis of trends in migration indicates that Poland is
transforming from aypicaly emigrant country into an emigration and immigration country
(Instat.gov.al. 2019, p.27)Although foreigners account for about 1% of the population
today, Poland is still a relatively morathnic dtraditional society in which the Catholic
Church has growin influence since the end of the socialist peéi¢dalentine et al., 2015
p.8). Nevertheless, as researchers argue (Valentine et al., 2015), Polish sadietyinging

to address the challenges of living with differeaice 6. LJ® ¢ 0

The situation is verdifferent in the UK, with its colonial history and a complex pattern of

postcolonial, refugee and EU immigration throughout th&#20d 2BtOSy G dzNA Sa > a NB a
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in unprecedented diversity in which encountering difference in everyday public spaces has
0S02YS y2N)NIfAASRE 0O Fhefsifeiithe joreighdri popufatibxin H n M p
the UKnearly doubled from 2004 to 20Xrom about 5.3 million to just under 9.4 million

(Migration Observatory, 2018Yhe number of foreign citizens also incred$rom nearly 3

million to about 6.2 millionThis means that the UK population was 14.4% foreigm and

9.5% norBritish citizens in 2017 (Migration Observatory, 2018). Migrants in the UK have

had relative freedontto define their own identities and toreate theirO2 Y Y dzy A G A S & ¢
(Valentine etal., 2015, p.1® ! f 6 K2dzZAK GKS SYLKIFIaAa 2y (GKS
migrants has emerged in contemporary political discourse, until 2006 and the new
regulations on the acquisition of citizenship, littléeattion was given to this issue

(Valentine et al., 2015, p.12).

The processedf de-traditionalization and individualisation are evident in thesUK
(Valentine et al., 2015, p.12uch as thédecline in the influence of the Christian Chugch
osignificant changes in gender radesnore diverse lifestyles, and the growing presence of
the LGBTQI+ community in public discourse (Valentine et al., 2015, p.12). Valentine and
colleagues (2015) suggest that the consequence of rapid increase in migaation
population changes is a growing ledef intolerance towards minority groups and support
for xenophobic and populist parties in some parts of the contiaépi2). This may be the
case in the UK (see Browning, 2019; lakhnis et al., 2018), resaliisgvithdrawal from the
European Union in January 2020 following a UK referendum in June 2016, in which more

than 50% voted in favour of leaving the EU.

These mechanisms may also apply to Poland (Jasiewicz, 2008; Owczarek, 2017; Pankowski,
2010). In recent years, there has been increasing activity among nationalist organisations
and movements in Poland. Members of the National Movement are also representied

Sejm of the Republic of Poland, the loviimuse of the bicameral parliamerithe annual

Polish fasright Independence Day march, organized by the nationalist milieu, turned out to

be symbolically significant for making visible in the sacilburalsphere new groups and

associations promoting a nationalist and conservative vision of society. However, as
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research conducted in 2019 (the Pew Research Center) shows, as much as 84% of Polish

peoplehold strongly positive views of the EU and only 14% trega

These significant political changes in the UK (its withdrawal from the European Union) and
in Poland (the rise of the farght) suggest that both countries, despite different geo
historical conditions, may experience the significant role that eamstiplay in political
decisionmaking. Referring to this, different historiaad migration experiences, and the
ubiquity of data visualisation and emotions in politics and social life mentioned in the
previous section, | consider it important to compdhese two contexts with regard to the

role of emotions evoked by data visualisation in political decisiaking processes. |,
therefore, undertake a comparative analysis to investigate how different histories and
experiences with social diversity maylugnce data visualisation availability and exposure
(who uses them; what kind of datavis are used; and what visual styles are produced); and
whether datavis in consequence differently shapes political participation in Poland and the
UK. To date, no such mparative study has been conducted focusing on emotional

responses to datavis and political participation.

2.6 Conclusion

This literature reviewhas drawn together work from a range of disciplines, including critical
data studies and sociological subfiglth present an overview of the research that informs
the analyticalpart of this thesisl have shown how my research fits into the bigger picture
of research on data visualisation, relating it to what has been done before including the
work of Kennedyand colleagues (2006 2017; 2020); Peck and colleagues (2019); and
Neerland (202Q)Sociological and empirical research on data visualisation is a relatively new
topic, and there is limited existing literature. Therefore, this chapter has provided an
overview of key ideas and theori&®m other fields, including the sociology of emati)
political participation and emotions in social movements, and datiated inequalities. This
provides a framework to understarttie role of data visualisation in enabling participation

in datafied democracies and the role that emotions play in thexess.
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In this literature review, it has beeshownthat there are several gaps in current sociological

dzy RSNE Gl yRAY3I& 2F | dZRASYO0SaQ SELISNASYOSa I yF
contribute by developing an understanding of emotional resporisetatavis and where

they can lead. This study will complement tdpwn, quantitative, or cognitive

understandings of data and data visualisation by acknowledgingnBnLJS NI & Q S E LIS N &
contexts in which audiences encounter datavis and how people ateedded in networks

of relationships. These emotional experiences are therefore conceptualised in this thesis as

highly relational, rather than psychological, processes. Moreover, similar to other studies
F20dzaAy3 2y SY2iA2yas tiekdisiemdojicERa@ue bfgmoBoyisk & (i 2
FNRY GKS KAAG2NARAOFIE |yYyR 6ARSt&@ ONRGAOAASR NE
Kennedy, 2020p.1747. As such, it adopts a sociological framework which has rarely been

applied within data studies beforeh& research questions, formulated with this conceptual

framework in mind, are thus:

1. How and in what ways does data visualisation convey and evoke emotional

responses?

A

2.¢2 ¢gKIG SEGSYl R2 (GK2a8S8S SELSNASYyOSa NBfI

participation?

la SELXIFTAYSR Ay (GKAa OKILIGSNE RAFTFSNByOSa Yl

with and experiences of datavis. Therefore, the third and final research question is:

3. What role, if any, do national and demographic differences pldlygse processes?

In the next chapter, | explain homdesigned and implemented my reseatohmeet the

research aim and answer my research questions in the most appropriate and effective way.
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Chapter Three:
Methodology

3.1 Introduction
This chapter focuses on the methodological strategy of my study. First, it explains and
examines the research approach and suitability of qualitative research methods for this
research. Following this, the chapter is divided ititee sections for each @he three key
datasets (data visualisationgiterviews withprofessionals; anthterviews withaudiences).
Each section covers the account of recruitment/sampling and data collettiocludes the
social semiotic approadhtroduced in the previous chaptend details the sermstructured
interviews conducted with the two groups of participantai@vis audiences and datavis

professionals) from Poland and the UK.

Specific considerations are given to folloy interview sessions, online interviewing, visual
elicitation, language and translational approaches and the role of the researcher in the
interview process. After this, the chapter outlines ethical considerations befoetlection

on the different stages and strategies of data analyisisnds witha reflexive discussion of

GKS NBaSIFNOKSNRa 24y LRaAAGAZ2YAYIOD

3.2 Research approaatusing gualitative methods

As indicated previously, the main discipline researching how users engage with visualisation

is computer scienceaé noted byKennedy et al., 2019, whichoften focuses on the visual

text and does not provide much information about the study participafitg primary

purpose of these studies is exploredatavis effectiveness including memorability,

recognition or recall of datavis (see Haroz and Whitney, 20a&yzt al., 2015; Borkin et

al., 2015). Consequently, these research projects mostly try to quantitatively assess the
effectiveness of datavis and its visual elements. However, Kennedy and colleaguéy (2016

argue that due to the social nature of datavisKk S a O2y G SEG 2F @A adz t Aal
factors outside the visualisation texts are also important in determining visualisation

STFSOUAPSYySaae o6LIbpno @
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In contrast, qualitativesociologicatesearch can offer a counterbalance to these often

guantitative and decontextualized studieSociological approachéske into account social
FIOG2NRA 2dziaARS G(GKS QAadza tAalridAzy GSEGX &dzOK
OANDdzyaidl yOSae b .9ypseRidg apidturd tiatdsXar morencompl

than other studies mentioned here can offer. Moreover, as Kennedy and colleague®)2016
4dz33Sadx FR2LIGAY3I | ljdzh t AGlHGABS | LILINRF OK a Ol
NEASEFNOK Ayd2 @Aadz tAal A2y dza®askigléwv-usy 3+ 3SY S

guestions for examplejs a vital advantage of some qualitative methods.

As indicated previously, my study aims to explore emotions, experiences and motivations of
audiencesHere, qualitative methods can offer a broader and deeper wtdeding and

insight into the different worlds of research participants than quantitative ones. Moreover,
researching sensitive topics is also better suited to qualitative metfBd=sver, 2012)

which is important to me as | research responses to thelhigaliticized topic of climate
OKIyaSed ! ytA1lS WOt2aSR ljdzSadAaz2yaQ Ay ljdzSaidaz
interview are mord LILINR LINA F 6§ S aF2NJ GKS O2YLX SEAGE YR
GKSNB S@FaAirz2y Y ABRWer, 2@H.69).y G A OA LI G§SRe 6

Moreover, according to Czarniawska (2015), traditional qualitative methodologies offer two

LI GKglea oKSYy NBaSFINOKAYy3I Sy2aAiz2yay aidz2 | aj
RSRdz0S GKSANI SY20A2ya FNRY (KSéwevgivet SNIDIF 6 S
participants the opportunity to speak about their own emotions in a detailed manner,
RSRdzOUA2ya NBIFIOKSR FTNRBY 20aSNWAYy3T 2GKSNJ LIS2L
drastically from the interpretations of those who are observed (Caarska, 2015). On the

other hand, using quantitative methods to, for example, analyse social media reactions to

aSt SOGSR RIFOl @AadzftArialidArazya AyOfdRAYy3I YSUNR
and comments to automatically measure emotiovguld overlook the complexity of

emotional responses and (political) contexts in which datavis are experienced (Kennedy,

2012).
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For this research, interviews were deemed to be most beneficial since | wanted to gain

access to a large number of emotionglanotivations, and because observing emotional

reactions of audiences to historical visualisations that the participants had seen some time

before the interview would be difficult and might not have yielded rich data. Moreover, |

use a semstructured rather than structured interview technique because it assumes that
GOKSNBE A& y2 FTAESR NIXy3IS 2F NBaLryasSa G2 SIC
explore the complexity of emotions, such as different emotional responses to different data
visualisatiy 8= | YR dzy RSNAGFIYR K2g¢g (KSaS SELISNARSYyOS.
political participation. Moreover, in terms of visual analysis of selected datavéas |

influencedbyl KS LINB Q@A 2dzaft e AYUGNRBRAzZOSR ljdzZt €t AdFGA DS
aeadsSylrdaortte i K2g GSEGdzZt adNy iS3ASa | NE
2006, p.90).

For theabovementionedreasons, adopting an inductivgualitative approachs

methodologically most appropriate taddressii KA & a (i dzReé Qa NI &S|F NOK | dzS
semistructured interviews and a social semiotic approach help to facilitate the

generation of rich and strong datasets regarding ongoing processes of meaning

making. Morewer, this approach offers a contrasting insight into datavis experiences

compared to those that are currently available.

Arguably, in terms of ontology, the entities being researchednotional responses to data
visualisationg; are perceived as subjective rather than objective, although data and
therefore datavis would seem to make claims to objectivity. This positiorearthat social
phenomena are not only produced by social interactions but are also in a constant state of

revision (Bryman, 2016).

| assume an interpretive epistemological position and try to understand human

behaviour from the perspective of the parfent rather than try to explain a single

reality ortruth. Iseekii 2 3INJ aL) GKS &4dz02SO0A @GS YSIyAy3 27
HAMcS LIPHcOD ! & {OKdzil omcbpn0 SELXFAYAZ aiKS

scientist, in order to grasp (this) soaiablity, have to be founded upon the thought
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objects constructed by the commesense thinking of men [and women!], living their
RFEFAfE fATS GAGKAY (GKS a20ALf g2NIRE OLIPHcTOC
study social reality as the product processes where humans negotiate the meanings

of actions.

The project usd multiple qualitative methods, centred on datavis generated by
climate and environmentadrganisations. Data collection is basedvisualanalysis;
interviews within organisabns whose datavis | followednd interviews and follow

up sessions with diverse participants from the UK and Poland (see Table 2).

Generate insights about different ways of evoking emotio| 13
through selecteddatavis about climate change; which
emotions are encouraged in different sites by whom, and
how.

Enquire into the purpose and anticipated emotional 9
responses to datavis from the perspectives of sedected
professionals from the organisations.

Enquire into emotional responses to selected datavis ang 34
potential political participation from the perspectives of
audiences from Poland and thekU

Enquire into emotional responses to datavis selected by | 13
research participants and potential political participation
from the perspectives of audiences from Poland and the
Table2: Overview of qualitativenethods used in the research

3.3 Data visualisations

3.3.1 Following data visualisations

| set out to achieve my research aimsfojowing major professional actors who produce or

share data visualisations about climate change in Poland and the Ul€|lashe people

who have responded emotionally to them. Climate change was selected as a datavis case

study for several reasonBirst,it is a key site of datavis production, ansl @ominent

datavis designer Andy Kirk said in November 2019 during éimgearganised byNDVIL

projectAyY b2NBlI &3 G9YDBANBYYSyGlft @AadadftArialridAirzya
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T A SINBRAL, 2019). Secondiyimate change is one of the most pressing international
problems, which impastboth Poland and the UK. It is therefore a very kughbfile issue in
everyday and public life, with lots of media coveragimally climate change itself and

public debate on climate change casignificant emotional weight (Webg2010),and may

therefore elicitemotional responsg

Data visualisations circulatecross a wide range of medimcludingon websites, social

media, printed newspapers and public spaces (Kennedy and Engebretsenp2Z2)
Thereforejdentifying the organisations and medhat climate and environmental

organisations use to disseminate their data was the first stepnipanalysis. | decided to

start with online spaces and digital datavis, and later, during the interviews with theidata
professionals from selected organisations, | asked about the other places they display their
RIFEGF@A&a 1 o62dzi Of AYIGS OKFy3aSed L RA&AOdMzaa GKAaA
LI NGHAOALI yi NBONMHZA GYSY Qo

LY LINBEAYAYIFINER d02LIAY3A g2N] Ay {SLISYOSNI HAaw
used Google Image Scraperdentify visualisations circulating online. | was interested in

datavis representing a diversity of issues related to climate changea divérsity of chart

types. It was also important to identify and select animated and interactive visualisations. |

scraped datavis about climate change from Google Images to identify the main actors of my
researchg relevant environmental and climate orgsations who produce aridr publish

RFEGF @AadzrtAaldrazya 2y OfAYILFOGS OKFy3aSed 1 a | A
FNBE 06SAy3 dzaASR wX86 |yR GKSNBTF2NBE FdzyOidAazya |
GAradzr t Aal A2y a | hXaSal nebia sintddhis is @ frequer® Saidgip&rk 2

for research on visualisation and political mdaition (Flam and Doerr, 2015). Because the

G§SNY WRI G m&hbendst likelyfidediby gdageppers L F2ff 2SR | Af f QO
description and sed more everyday alternatives like charts, graphs or maps, for example,

WOt AYFGS aeyyad OKIF NI a

Next, | conducted an initial mapping of key datavis and identified six different major climate

and environmental organisations that produce or shda¢a visualisations about climate
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change in Poland and the UK (see Table 3indlodea wide range of datavis types, |

included different types of organisations, including four national branches of campaigning
organisations and two nationaiformation-providinggroups. These include campaigning
organisations such as Greenpeace Poland and Greenpead®ddid;Wide Fund for Nature

Poland andVorld Wide Fund for NatureK; and informatiosproviding organisations such

as Carbon Brief UK and Nauka o klimacie Polska (Climate Science Poland). The organisations

6SNB yv2i ly2yeYAaSR a SELXFAYSR Ay {80GArzy

Themaindifference between the orgarasgions is thatCarbon Brief UK ardlimate Science
Polandfocus their work primarily oglimate, while WWF and Greenpeace focus on the
entire ecosystem (see Table 3). Informatfmoviding organisationgsuch asCarbon Brief
UKandClimate Science Polajpdere created to improve the understanding of climate
change science and base their work mainly on data and data visualisations. Campaigning
organisationgsuch as Greenpea@d WWH, on the other hand, seek to protect and

defend the environment from mise and destruction by lobbying and madiig members

of the public using various visuals in thework. | discuss the differences between the

organisations in more detail in Table 3 and in Chapter Five.

Greenpeace Poland An international, norgovernmentakcampaigning
Greenpeace UK organisationthat defends the natural world and
promotes peace by investigating, exposing and
confronting environmental abuse, and championing
environmentally responsible solutions.

World Wide Fund for An internatimal, norgovernmentakcampaigning
Nature (WWF) Poland | organisation working in the field of wilderness
World Wide Fund for preservation, and the reduction dfuman impact on
Nature (WWF) UK the environment.

Carbon Brief UK An informationprovidingwebsite designed to improve
the understanding of climate change, both in terms
the science and the policy response.

Nauka o klimaci®olska | An informationprovidingportal that refutes myths ang
(Climate Science) Polan F A 3K a WTFI { SIimatE.gaQ | 0 2 dz

Table3: Organisations selected for analysis

The organisations agreed not to be anonymised (see Section 3.7).
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Focusing on these six organisations, | followed data visualisations that the organisations had
previously shared with the public online. They could be typically found and viewed on social
YSRAI o0& GKS 2NHIyYyAadl GA2yaQ lislefsatoy Odked 6 K2 & S
for different types of datavis that represented various climate issreithe ones that a

significant number of people emotionally reacted to on social madidanalysel 13 of

them (see Chapter Four). These dasavere also usechi semistructured interviews with

human actors; professionals who designed or/and shared them online; and audiences who

reacted to them on social media.

3.3.2 Social semiotiepproach

To address the emotions that datavis may convey and evoke, and tersitachd the visual

rhetoric ofmy selecteddata visualisations (Hill, 2017), | examined the major aesthetic

norms and conventions of 13 datavis on climate change produced and/or published by the
selected climate and environmental organisations and askeethdr and how key visual

resources of the data visualisations weleployed to evok@articular emotions. vas

influenced bysocial semioti@pproachegjiven byvan Leeuwen (2005), which combines

descriptive, interpretive, and criticaims(Aiello, 2020)Social semiotics analysis entails
GONBI1AYy3 R2gy (GKS QradadtAraldirzya Ayid2 AYyRAL
St SyYySyida YIS YSIyAy3aaQ odzi AG |f a2 WNBSI dzai NB
(Hill, 2017, p.85)

At a desriptive level, | made inventories (collected and described) of key emotive visual
resources used in the data visualisations in my sample (see Appendix 12). | considered the
visual features of datavis themselves, their visual components, compositionsofonts,

and visual metaphors (Hill, 2014). Then, from an interpretive perspective, | situated visual
resources in their historical, cultural, and institutional contexts of production and use. At
this stage, | talked to people who commissioned, dissetathar made datavis for the
organisations about their emotional responses to the selected datavis resources/features

and asked: who created the datavis and which audiences do they address?
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By doing this | tried to explore how key emotional potentialsestablished through the
selection and combination of particular datavis resources and consider how production
processes affect datavis aesthetics (Aiello, 2020). Finally, from a critical perspective, | linked
texts and contextg descriptive level and ietpretive perspective and connectedhe

datavis withresearch findings, such #sse that emerged fronnterviews with the datavis
experts and with audiences. This helped me to explore the forms of emotional engagement
that chosen datavis resources endaland promote and to identify specific sociadlyared

emotional norms about datavis related to climate change.

As the research was a thrgmrt process in terms of data collection, analysis of the datavis
(descriptive level of social semiotic analysigls also used asmaeansto generate prompts
and reference points for the interviews with professionals and audiences about emotional

responses to datavis artd particular datavis features.

3.4 Professionals

3.4.1 Professional participant recruitment

In the case of professionals, my approach to sampling was purposive and used snowball
techniques, based on the objectives of the study. To compare datavis production in two
different national contexts, | aimed to recruit one or two professionals from each
organisation whose datavis | followed in the research, including Greenpeace Poland and

Greenpeace UK, WWF Poland and WWF UK, Carbon Brief UK and Climate Science Poland.

| started the professional participant recruitment process in October 2019. Imged

networks in Poland and superviso€édnnections in the UK to make initial contact with some

of the organisations. For other organisations to which | did not have direct access or a

connection, | contacted them usingthevel A f | RRNBaasSa 2y GKS 2NHI Y
both cases, the masge outlined who | was and what the research involved. | informed

them that | wasundertakinga PhD about emotional responses to data visualisations and

(potential) political participation at the University of Sheffield in the UK, and that | was

interested in their professional experienceslating to thedatavis they shared with

audiences. | also sent them some sample data visualisations they had published in the past
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on social media andnquiredabout people who were responsible for the preparation,
commissioning and/or dissemination of the data visualisation in the organisation. | tailored

the message to the organisation and individual. An example of this is shown in Appendix 9.

All potentialprofessional participanta/ere given an information sheet abbthe nature of
the research, their voluntary involvement inrerson interviews, and storage and
distribution of the research data. They were made fully aware of the aim of the research,
what the research was to involve, how their personal data wouldd®x, and that the
interview would be recorded. They were also informed that they could contact me at any
time with questions, and that they could withdraw from the study at any timpeto

December 202 Wwithout any negative consequences (see Appe#jlix

Accessing experts and professionals is not easy as most are usually very busy (Thomas,
1993). This supposition was borne out by my research. Several people failed to respond to
my initial email, anebne declinedto participate in the study due to lack tine. Some of

the organisations replied that they did not use many (advanced) datavis or erspthdisat

the organisation did not employ people who designed datavis on a daily basis in public
facing campaigning or that the visualisations they designed wetatrictly data

visualisations. Nevertheless, many responded positively and were keen to be involved.

| suspected that manWGOd y R aYl tf 2NBRFIyAalGA2ya Yle& KI @S
employ a data professional or train up ateam inthe necddsa RI I a1 Affaé¢ oCS
Alamalhodaei, 2020, p.68) and thereforédcidedthat participants did not need to have

expertise in designing data visualisations or be data professionals to take part in the

research. | prioritise the experiences and kiesge of staff members involved not only in

production and design but also in commissioning or dissemination of datavis. Many of the
professional participants therefore were not identified by virtue of specific knowledge about

data or datavis design. Howew all participants were still experis a particular subject. For

example, most of the professionals were experts in (visual) communicatidfor social

~

media communicato® L RSOARSR y20 G2 dzasS GKS G4SNXY WRI
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rather than expertise in data and/or datavis design.

Once | had recruited professional participants, they were asked to sign a conser(séem
Appendix 5) and taomplete a demographic survey (Appendix 7). Participants returned

their signed consent forms and demographic surveys through personal email addresses, and
dates were set for the interviews. Professional participant recruitment came to an end in

January 20Q.

3.4.2 Meeting professional participants

In total, five women and five men frothe six organisations were interviewed across five

interviews in the UK and four interviews in Poland (88 S NIDA Sg 2F LINBPFSaai

LJ- NI A O Mppendid B )QIn reliin to nationality, they selfidentified as English, British

or Polish. Ongersonfrom Polandchad dual nationality and anothérom the UKchose not

to answer this question.mBfessional articipantsfrom Polandwere predominantlywhite

Polish, while ongerson selreported as White Polish and Dutch. Professional participants
from the UK were predominantiVhite Britishand only oneparticipantselfidentified as

Indian. They were aged 24 to 47 years old. All participants had completed tertiary education

and nine were university educated; one perdomm Polandhad a doctoral degree.

Theparticipantswere editorial leaderspeople working with data and data visualisations
including data analysts and multimedia producers; people responsible for digital
engagement and other forms of communication with audiences, including online
communication and social media specialistgt also media and policy officeand a
sustainability development experThey were all involved in designing, commissioning,
and/or disseminating data visualisations in their respective environmental or climate
organisationsFive participantsvere responsible for communication and dissemination of

datavis, and fiveesigneddifferent kinds of datavis for their organisations.
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3.4.3 Interviewing professionals

It was recognised from the beginning of the project that | would need to speak to those
involved in the production of the datavis that | followed in the research fa®e how they
make decisions about datavis in particular national conteadsvell as their perceptions

about which kinds of datavis may be most effective in generating particular kinds of
responses from specific target audiences. The interview questionsred background and
work experience, datavis production, targeted audiences, datavis and emotion, and datavis

effectiveness.

| decided to conduct iperson interviews because the interviews drew upon visual

elicitation methods (Pauwels, 202foy whidch the physical presence of the interviewee and
interviewer in the same pladsimportant, as discussed later in the chapter (see Section
odcd®MY WxAadzZt SEtAOAGIGA2YQO® ¢KS GAYSA | yR
dependent on the professionall NI A OA LI Y14 Q 6AaKSad az2zad ol yi
g2N] SYDPANRYYSyGa Ay GKSANI NBALISOGADS 2NHI YA
Gy SdziN¥ £ f20FGA2yé o601 SNI 235 wnnpuX &dzOK & |
to be noby for interviews (Fujii, 2018). However, | agreed to these suggestions and

employed some strategies to deal with distractions, including keeping the interviewee as

close as possible to the recorder; finding a quiet location; and sitting as far awaysitsi@os

from the coffee machines.

The key themes to be explored in these interviews were perspectives on and experiences of
working with particular datavis produced by their organisations. These dataves usedas

promptsto discusgarticipantsexperierces and practices more broadly. An interview

schedule with a list of themes and questions to raise with interviewees was prepared in

advance and used as a guide during the sstmictured interviews (see Appendix 2). | used

the same broad question areasttvieachprofessional but this was by no means an

exhaustive listDifferent questions were adapted to each interview, which were dependent

2y I LI NGAOALI yiQa LINBOA2dza NBalLlyasSas SELISN

production or dissemination within the organisation. Before each interview, | engaged in a
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proces of preparation by familiarizing myself with the work and ethos of the organisation,
Fa | gl@& 2F AYYSNEAYy3 YeasStT Ay (GKS LI NIAOAL

Interviews lasted between one and almost two hours, with the average intervesiag

about one hour. The interviews commenced in December 2019 and came to an end in

February 2020. | decided to interview professionals from Polish groups first since Polish is

my native language and | found it easier to acquire interview skills imnveys A longer

discussion on language and translational approaches can be found in Section 3.6.3 and

power dynamics and issues relating to interviewing professional participants are discussed

in SectiorB.9Y Positionality of the researcher and researckeF FSOG A dQ ¢ KS Ay d SN
structure, and visual elicitation outlined in Section 3.6.1 worked well and helped to maintain

the conversational flowAll interviews were audio recorded and transcribed.

3.5 Audiences

3.5.1 Audience participamécruitment

My approach to audience sampling was also purposive, and framed by the aims of the
study. To compare datavis experiences and practices in two different national contexts, |
aimed to recruit a diverse sample of 30 individuals from two geogcaplocations, 15 from
the UK and 15 from Poland. | sought to include different socially located voices and to
recruit a diverse research population in terms of age, education, ethranifyrace gender

nationality, occupationand political affiliatiorwithin these contexts.

| started the professional participant recruitment processume2020. | had planned to use
multiple offline and online recruitment strategies to access potential participants; online
networks make data visualisations accessiblgptoplewhile traditional offline settingsan
offer the opportunity toaccess potential participants who may not be Internet users or
possess social media accounts, as pointed out by Deakin and Wakefield (2013). However,
due to the Covidl9 crisis, | wanot able to recruit offline (facto-face) and therefore
searched for the best online methods. | decided to use social media for two reasons: the
selected organisations publish their datavis there; and tinégract with their audiences,

who share theiropinions on social media (Sikkens et al., 200Wpgs aware that this
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approach could exclude certain groups of people and privilege others but decided that this
was still likely to be the most effective way to recruit a diverse rangaidience

participants.

Platform selection was mainly based on datavis access and availability. Before deciding

which platforms to focus on | asketimate and environments2a NH I YA al GA2yaQ YSY
which social media and, potentially, other channels they used to distribute their datavis.

Most pointed to three platforms: Facebook, Twitter, and Instagram. | traced potential

participants on these platforms by following the sixiStoland British organisations and the

data visualisations that they had previously posted online. | followed up with some of the

people living in the UK and Poland who in the gesiresponded (commented or shared)
passionately to one of the data visuali®ns published by one of the organisations on social

media.

| suspected that many of these potentaldienceparticipants could be interested in

climate change, which could influence their emotions and attitudes towards dabdyis.

research aimed to reuit exactly these kinds of people, becauseanted to pick up

nuanced differences between these emotional responses. Furthermore, Kennedy and
colleagues (2018 found in their research on engagements with datavis that, when subject
matter of datavisaddB5 &4 Sa LI NOAOALI yGad AyaSNBadaz Al
duringaninterview. This was important in my study because the topic of data visualisation

may not be appealing to people with no previous experience or interest in them.

| aimed to recuit a wide range of people who had different relations to datavis: people who
appeared to be politically or personally moved by datavis but were not datavis experts.
Some had a degree of skill in relation to datavis and knew what it was, while others were
not familiar with it and used terms like maps, graphs and charts. Finally, some people had
not encountered datavis before but this particular datavis really moved them. | also asked
about political affiliation and engagement as this could affect the enngtiaf the

participants about a given visualisation. As climate change is a highly politicized area,
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a given visualisation.

To recruit a diverse sample, | fockse 2y LI GSYGdAlf LI NIAOALI yiaQ
Facebook, Instagram and Twitter and their publicly available information, such as their age,
education level, ethnicitgand race gender, job and nationality. The Polish datavis were

mainly commented on bfoles living in Poland and using Polish language. British datavis

were commented on by people who knew English, including audiences from the USA,

Germany or Spain. To make sure that | was inviting people living in the UK, | had to find

information about their place of residence or ask them about this directly.

| invited potential participants through a private Facebook Messenger/Twitter/Instagram
message (see Appendix 8) tledplainedwho | was and what the research involved. |
informed them that | was ding a PhD at a university in Sheffield in the UK, and that | was
interested in their opinions and experiences of the datavis they had reacted to on social
media. | also sent them the data visualisation they had reacted to in the past and a link to a
project websitel produced to introduce potential participants to the project. | promised
confidentiality and anonymity and sent amfermation sheet about the nature of the

research, the voluntarpature of theirinvolvement in online interviews, and the recording,
storage and distribution of my research data. All participants were informed that they could
contact me for further questins and withdraw from the study at any taérup to December

2021 wthout any negative consequencésee Appendix 3).

Assuming that the term data visualisation might not be known to everyone and that, as
indicated above, understanding of what it is nhffer, | explained to each of my potential
audienceparticipants before the interview how I defined it in the study. When
communicating with them about the project, | tried to use the expression "graphs, charts
and maps" when talking about datavisturned out that potentialaudience participants
were more familiar with tis phrase,and it helped them to understand what the research
was about. Furthermore,dent them an information sheetith different chart types which
can be found in Appendix &hdeeal, many audiencearticipantssaid that it was helpful and

gave them a grasp of what we were going to talk about in the interview. For example, at the
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beginning of the interview with Claifgemale, 46yearold single mother, personal

assistant, ALevels oequivalent, based in the UKhe mentioned that she was not entirely
sure what | wanted to talk about, but the few datavis examples | sent her helped her
understand the research topic. This convinced me that data visualisation is perceived as an
ambiguots phenomenon, and it is importafdr researcherso precisely define its meaning

before recruitment and again during the interview itself.

However, the Covid9 pandemic that began shortly before my recruitment, which took
place first in Poland, made the process very slow and difficult. Although | decided to wait a
few weeks with recruitment due to ethical reasons and uncertainty about theldging
pandemic, its consequences, and related anxieties, | still received some responses that
related to that situation and the resultant inability to attend an interview. People

mentioned several reasons, includiogring responsibilitieghildcare ad remote home
learning, feelings of pressure and exhaustion, or the health problems of family members.
The situation improved gradually over time and finally, after a few weeks, | was able to
recruit the right number of peoplddere lockdown, which causedany people to stop

working, eventually sped up the process.

Participants who agreed to take part in the study were talked through the project and what
was involved and then invited to complete and sign an informed consent form, which was
written in lay terms (see Appendix 5), and an online demographic survey (see Appendix 6) to
gather information including age, gender, nationality, ethnicity, educational background,

and occupation. Participants returned their signed consent forms through their soedia
accountsor emailsand submitted demographic surveys to an online interactoa,
Typeform(www.typeform.com) They were also asked to identify one or two data
visualisations about climate change that had recently triggered their emotions anel to b
ready to discuss them during the interview. We arranged a mutually convenient date and
platform (Zoom, Skype or Messenger) for each interview. The recruitment process

commenced in we 2020 and came to an end in October 2020.

After the first attempt in both countries, as the demographic surveys indicated, | achieved a

diverse sample in terms of age, education, gender, job and nationality, but all my
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participants were White. | was aware that Poland is a relatively monocultunaeWountry
(Mayblin et al., 2016) and this was also reflected in my research sample. However, | decided
to continue the recruitment process in the multicultural and superdiverse UK (Vertovec,
2007), with an emphasis on including a range of etbackgraindsand going beyond

White European or White British voices. | used social media features as a strategy of
AyOfdzaazy aAyoOS (KSe Ffft26SR YS G2 | 0O0Saa
and therefore attempt tadentify their ethnicity. However,was sensitive to, and took care

not to make assumptions about, or essentialise, ethnic identities but used the information
shared on social media to attend to cultural difference and build a more diverse range of

people to invite to participate in the rearch.

| would not have had access to this data if | had recruited in a more traditional offline way.
This suggests that sampling for diversity may be more possible online. After a long process
of re-analysing all comments and responses to all selectad disualisations, | sent around

25 additional invitations on Facebodkstagramand Twitterexplaining the project and the
importance of including a diverse group of participants to ethnic minority people living in

the UK. Six people replied to my megss, and five agreed to take part in the study.

It istherefore alimitation of this study that it does not reflect the experiences of a more
culturally, ethnically and socially diverse range of peoples may be partly related to the
fact that climatemovements/groups themselves have a history of being understood as
white, middleclass movements (Saunders et al., 20&€lta Porta and Portos, 2024 and

that this issue is compounded by datavis also being seen as a relatively elitist way of

disseminatng knowledge.

In total, |1 sent around 200 recruitment messages on Instagram (n=75), Twitter (n= 45) and
Facebook (n=80). | invited fewer Twitter users because fewer people reacted to the selected
datavis there. Many potential participants did not openread the message, which reflects

the challenges of online recruitment and how difficult it can be to establish initial contact
with potential participants. | also took into account that some people may not use social

media very often and that it is impont to give potential participants adequate time to
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respond to a message. Howevarost of themessages read by potential participants were
answered within a few days, and 40 out of 60 people (40 from Facebook, 17 from Instagram
and 3 from Twitter) agreedbttake part in the interviews.declined to interviewthree

people living outside the UK and Poland, two young people classed as underage (under

sixteen), and one person requesting payment for participation in the interview.

3.5.2 Audience participant demographics

| recruited and carried out interviews thia total of 34 participants (see individual
participants descriptions in Appendix 10): 16 were from Poland and 18 from the UK. |
interviewed one more person than planned from Poland as | did not want to refuse anyone
willing to participate in the study.l also interviewed three more people than planned from
the UK to ensure that the sample reflected some ethnic diversity. Overall, 16 participants
were female and 18 male, aged 19 to 72 years, with the2@nd 3639 age ranges being

best represented (18auticipants).

As the study took place in the UK and Poland, almost all participants were residing in those
countries (n=33). Only one participant was living outside the UK at the time of the interview,
but two years earlier had lived and studied in thi€.UMost of the participants setéported

as being British or Polish. Other nationalities included Itefahsh and Polisiserman
AustrianCzech in Poland and Italian, Portuguese, Vietnamese, Tongan, Irish, and Anglo
Indian in the UK. Polish participantere White (n=56) and one person described her

ethnicity as Italian. The situation was different in the more diverse UK. Eleven participants
described their ethnicity ag/hite English / Welsh / Scottish / Northern Irish / BritiSine
remaining seven paitipants seHlreported as any other White background (n=2), any other
Asian Background (n=1), any other ethnic Backgrqurd), Indian (n=1), White and Asian
(n=1), and any other Mixed / Multiple Ethnic Background (n=1). Despite this diversity,
participarts in the UK were predominantly White (n=13). This provides an important

direction for future research, with a stronger focus on diversity.

All participants from Poland had qualifications of some kind and two people were retired.

Twelve people had highelegrees (including two doctoral degrees) and one estondary
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degree; three had secondary degrees. Similarly, people from the UK who agreed to the
interview had a fairly high level of educatiorheyhad qualifications of some kind and one
person was rired. Nine people had higher degrees (including one doctoral degree) and
nine people had completed-Levels or equivalerqualifications. Employment sectoirs

both countrieswere quite diverse, including local government, teaching, media, business,
scierce, construction, hospitality, transport and information services. However, very few
participants were from the working class and people with higher education were dominant

in the sample.

Most of the participants in both countries identified themselves as politicallywefty or

liberal and as caring about climate change, for example, one participant was an active
member of a Green Party. A few participants-sefforted as more politicall neutral.

However, within the theme of climate change, audience participants took different

positions and identities and created different kinds of narratives about datavis and how
meaningful or not it was for them. No one was an expert in dataalisaion but some

were expertsin related fields, such as data or visual design. Only five Polish and six UK
participants used datavis in their work, including two academics. Finally, many of the
participants from both countries were already quite active iniemvmental politics,

although levels of engagement varied. Some were motivated politically in general and some

were motivated around climate change in particular (see Tables 4 and 5).

Type of group No. participants
People interested in climate change 11

People worked with/experienced in datavis (scientist, 5

university teachers, economist, ecoanager)

Table4: Types of audience groups in Poland

Type of group No. participants
People interested in climate change 15
Peopleworked with/experienced in datavis (scientist, 6

university teachers, economist, ecoanager)

Table5: Types of audience groups in the UK
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3.5.3 Interviewing audiences

To answer my research questionsatried outa series of senstructured online interviews

with audiencesvho responded to the datavis published by one of the organisations on

social media (Facebook, Instagram, or Twitter). | had planned to condpetson

interviews but, due to the Cowitl9 pandemic and the lockdowns in the UK and Poland, |

had to revise my research plans, moving it online. Some advantages and disadvantages of
2YEAYS AYUSNBASGAYI | NB RA aQhhizaideS/RwsAY Y 2 NB

Before the interviews, all participants were once again made fully aware of the aim of the
research, what the research invotyeghow their personal data would be used, that their
anonymity was assured, and that the interviews were to be audio recorded. Interviews
lasted betweerforty minutes to almost two hours, with the average interview being about
fifty minutes. They commencead July 2020 and came to an end in November 2020. All

interviews were audio recorded and transcribed.

| asked about emotions, opinions and motivations, and the overall actions of participants

concerning the data visualisation. | developed a list of opacbe covered in advance and

F2fift26SR OUKNBS (KSYSa o0laSR 2y Yeé NBaSI NOK

encounters with data visualisations in general and datavis, and emotions and effectiveness
(see the interview schedule in Appendix 1). As wascHse with professions| visualisation
elicitation methods were also used in interviews with audiences. The datavis acted as a
prompt to discusswdiencelJr NI A OA LI yi&aQ SELISNA Sy dddked | y R
at and discussed specific data vissations with then to understand the context of
engagements with datavis as wellta®wv they used particulavisualresourcesAiello (2020)

observesthat asking questions not only about feelings, emotions and motivations but also

P

N

I

LINJ

different features of datdA & Ol y O2Yy GNAR O dziS do020K (2 dzy RSN
0KS NBlFazya gKeé aLISOAFTAO aSYA20A0 NBa2dzNOSa

to be able to collect more current data, | not only shared withaagienceparticipantsa

historicd datavis that had evoked emotions in them previously (and was used in the
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recruitment process), but | asked them to identify and share with me at least one datavis

that had recently evoked their emotions for any reason.

Only eight of the 34 user partpants chose to bring datavis with them to the interviews.
Another eight identified them during the interview, and six sent them to me afterwards. The
variety of what they brought was widenging, including infographics and cartoons. Those
who sent them akr the interview | invited to a followup interview to discuss them (see
Subsection 3.5.4). The audience participants who did not identify any datavis indicated lack

of time as the most common reason. However, this did not hinder the interviews.

| started each thematic section with some simple, broad, and epeded questions,

Ay Of dzZRAY3AY a/ Ly @&2dz GStf YS ONARSTFEe | o62dzi &2
GKSNB R2 &2dz 02YS | ONRaa RFGF QOA&adzZ tA&aFGA2Y &
sech 2y 0 YR a/ly @&2dz G4Stf YS K2g &2dz OFYS I ON.
FYR STFSOUAPSYySaaqQ aSOlA2y0d ¢KSyYy L-deptR SR T2
conversation focusing on the datavis from the sample and those identifreithéo

participanQa LJdzN1J32 4SS FalAy3 ljdzSadAz2ya adzOK a al 2,
G¢eStt YS gKIFG LI NIAOdz  NJ St SYSyda Ay Al 6SNE
RAR YR gKeKé 2NJ a5AR Al fSIRyYARIDKI GAEKE & 2 dzN
¢KS NB&aSIFNOK F20dzaSR 2y (KS | dZRASY 083410 &dz 2SS
I OOSLIISR dadKS YSGK2R2ft 23AO0I t cdméndndateddisaney G K|
YFYYSNI 6SI N 820AFf AYLERNIFIyOSéd o1 AGT SNE uwHnwmp
' dzZRASY OS LJ NI A OA LI yNISALG? NIiYA2yU(iAd2 y! ALILANGNRQIKIAKY T SLOFF
was challenging because some of them considered them irrelevant in $eaneh interview

settings and tried to focus on their rational opinions and views. This was especially

noticeable for men in certain occupations, as discussédfl LJG SNJ { S@SyY W51 G}
' YR RA T Fdb&BnpIETOM(Qate, 24, white Polisbcientist who workeavith

datavis about climate change professionaliygd to avoid talking about his emotions.

When asked twice about his emotional response to the dat&tasming StripesTom

repliedYy G ¢ KSNBE Aad 8@ FBERA 2P a SWatKYar@BIR)E |
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suggests, researdhterviewees may consider emotions irrelevant outside their private
ALIKSNBE YR aa20AF0GS GKSY 6A0GK aSy20A2yIlf &
crying), and therefore they may be reluctant to reveal th@ivate and often difficult and

painful experiences and memories to the researcher.

Moreover, the audiencearticipantsin my study were asked about climate change, a

phenomenon that was terrifying for many of them and a politically sensitive topichwvh

also posed some challenges. Climate change data visualisations often evetatédo

WRIEN] Q SY20iA2ya Ay Y@ [dZRRASYOS LI NIHAOALI YyGAZ
FYR FYy3aSNI 2y GKS 20KSNX¥» ¢KS&asS | AyRahe2F LI2GSY
KSIENI 2F LIS2LX SQa ARSyGAGASaT AyFEdzsSyOAy3ad 6K
Recalling these emotional experiences and memories may be painful and frightening for

some participants, so | tried to be vigilant in such situations.igaudsed in the ethical

consideration sections (see Section 3.7), | conducted the interviews with sensitivity, avoiding

using political and other classifications that could give rise to the discomfort of the

participants | also tried to avoid any followp questions that could stir up anxieties or

fears.

Some participants were very emotional during the interviews in relation not only to climate
change but also other topics, including Cet®l For example, Marek (male, 40, white

Polish, businessmanjadeclearfrom the beginning of the interview thate felt thatmost

data, statistics and visualisations are distorted and manipulated and therefore he distrusted
all of them. He raised his voice when asked about his general encounters with datavis and
whether Covid19 datavisnvere important forhisunderstandng of the health crisis
(pandemic)l. NBX O23y AT SR Ay al NB1Qa ©@2A0S 0KIFG AG ¢
his beliefs and identities with mén such situationghe qualitative approach | used allowed
me to gradually develop rapport and trust between me andaugienceparticipants.
Establishing this relationship helped me to manage sensitivity during the interviews by
putting participants at ease. Moreover, controversial topics or opinions were raised in
context of trust, which maximised the potential for truthful answeBsefver, 2012) as the

example of Marek shows.
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While researching emotions and sensitive topics, | took into consideration othevedal

St SySyida 2F O02YYdzyAOFGA2Yy |a aikKSe OlFy NB@GSH
actually saying in their plain spegkd ¢ 6 | A [pi8% SEh respomses were very

informative, especially when participants had difficulty expressing their emotions verbally.

For example, Jadwiga (femal), white Polish pensionewho, in response to data

visualisation®f 50 most polluted cities in the EU by Greenpeace Poland (Figuradtyied

to contact the authority that could help her (see Section 6.4) expressed her emotions of

anger and helplessness using mainly gestueesal expressions and long pauses between
sentences. However, as discussmdow, online interviewing made it difficult to observe

non-verbal expressions of emotions.

As in the interviews with professionals, the first trancheoélienceinterviews was also
conducted with Polish participants in the Polish language. In the later stages of the data
collection in Poland, | became more familiar with the interviewing process. This increased
my confidence as a researcher and allowed me to cohthe interviews in a more informal
and personal manner without strictly sticking to the interview script (Fujii, 2018). Moreover,
letting go of my own insecurities helped me to build a better rapport \aitldience
participantsfrom both countries. The terview structure and visual elicitation discussed in
Section 3.6.1 also helped to create an open relationship thighn and kept the

conversation flowing.

3.5.4 Followup interviews

Audienceparticipants who did not identify any datavis before or dgrthe interview were

invited to do so later and to discuss them in a foHop/session. Here, the questions

F2f{f26SR 2ytfe (KS GKANR GKSYS 2F (GKS Ay diSNIDA
ST TS 0l mdusiggéniotiotaEresponses to the datavis and rlents that were of

interest or significance for thparticipant The followup interviews started with a simple
openSYRSR [jdzSadA2yyY a/ Ly @&2dz ( $afdatavisiBentictls & 2 dz ¢
by a participantk ¢ @ KA OK FFOGSR & | LINRPYLIWW (2 RA&aOdza
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broadly. The session then followed the interview schedule using the visual elicitation

method discussed in the nesgction.

Onereason to enploy followrup interviewing usually concerns the complexity of the
AYF2NXYIGAZ2Y a2dz@KGe !'faz2 Ay GKAA aadldzRes Al ¢
2y 0S¢ OwWSIRI HamyO &aAyOS | O2YLINBKSYyaA@dS LIAC
datavis about climate change could emerge over time after the first interview. Moreover,

identifying theadditionaldatavisthat audience participants found most emotive or that

mobilised them to acéind bringing it to the interviewor follow-up interviewwasimportant

for the study

Audience participants who decided to take part in the folopvinterviewhad time to

reflect on the questions asked during the first meeting and were better prepared to answer

them again. As a result, maony themgained confidace and trust during followap sessions

(Read, 2018). This familiarity and trust created more relaxed interactions between the

participant and researcher than in a oo interview. Some of thaudience participants

showed stronger commitment to the resezn and contacted me several times after the first
encounter. In these cases, serial interviewing took on the tone of a collaboration (Read,
HAMyoS gKAOK ONBFGISR I {AYR 2F LINRPRdAzOGA DS ag
stronger bonds with thesparticipantsand was not a stranger to them anymore. This not

2yfteée KSfLISR (G2 ONBFIGS Y2NB 2LSyySaa FyR O02YF

maximized the quality of the data.

The followup interviews were held online due to the Coxifl pandemicThey lasted
betweenten to thirty minutes, with the average interview being just ovéteen minutes.
They commenced in August 2020 and came to an end in December 2020. All interviews
were audio recorded and transcribed. | conducted nine follgnsessias with six people

from Poland and four with four participants from the UK.
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3.5.5 Online interviews

As mentioned in the previous sections, due to the Cddgandemic and the lockdowns in
the UK and Poland, | had to revise my research plans and mowaténeiews with

audiences online. Online interviewing has many advantages but also several disadvantages,
as discussed by a number of scholars (sudHads 2010; Hanna, 2012; Deakin and
Wakefield, 2013; Tuttas, 201Archibald et al., 2019; Lupton, 2026Gyom a practical point

of view, the advantages of conducting online interviews include flexibility with scheduling
online meetings and access to participants who cawdtimeet in person due to time or
geographical constraints (Hanna, 2012). The Internet gichmty audience participants

more freedom and flexibility in choosing a convenient and comfortable location and time
for the interview. It is also important to emphasithe minimisation of environmental
concerns associated with travelling (Holt, 2010), whiaisstime-saving and low cost for

the researcher (Deakin and Wakefield, 2013).

However, online interviewsften involve technical problems (Tuttas, 2014), whigds also
reflected in my own experience. Sevepalticipantscould not connect to the audio or

video, and we had to switch to another communication platform. Another disadvantage of
online interviewing is that only people with good Internet access acertin level of
technological knowledgand skillscan take part, which can exclude or privilege certain
groups (Deakin and Wakefield, 2013). Moreover, that | recruited potential participants from
social media platforms meant that they had to have actedke Internet and electronic
devices with which they could access it. They also had to go online to create an account on

social media or had someone who helped them to do so.

It took me some time to integrate technology into the interview process anset up the

online interviews as it takes some planning (Lupton, 20P@)nable thisl focused on

building trust and establishing relationships with potential participants and exploring and
integrating technology into the interview process. | devotddtaf time and attention to

keeping in touch witlaudienceparticipants on a regular basis and answering all their
guestions before and after the interviews. Some of the participants valued this a lot and said

that it helped them to be more open duriné interviews. | decided to be flexible and open
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about communication platforms. | suggested three that share similar features and
functionalities: Facebook Messenger, Skype, and Zoom. Each participant could choose the
one they preferred, and Facebook Mesger turned out to be the easiest and most
frequently chosen tool, especially for elderly people recruited through that platform. They
did not want to move between platforms or did not know how to use another platform. |
used my audio recorder as well asdio recording software in case one option broke down;
the audio recorder offered better sound quality. Finally, | made a note of the different time
zones in the UK and Poland: when asking about the availability of a participant for the

interview, | chosehe hours according to my time zone (GMT) as the schedule.

Faceto-faceinterviews were important for my study as | wanteddstablish rapport with
participantsand use visual elicitation methods to look at and discuss specific data
visualisations witii KSY RdzNAyYy 3 GKS AYyGSNBASga oomSS { SO
large extent, | was able to do this in synchronous online interviews thanks to desktop
sharingfeatures within Skype, Zoom and Facebook Messengach let me share a datavis

on myscreen withaudience participan® RS @A OS&a RdzZNAy 3 (GKS Ayl SND.
also allowed me to observe what the participants were doing with an animated or

interactive datavis if they agreed to share their desktop with me. This was helpful bat aga
required technological competence on behalf of the participant. However, as noted by

Rogowski (2016), in an online visual elicitation, the ability to compare two or more images
simultaneously is limited. It was therefore not possible to show the ppéits all the

discussed images at once or to give them the freedom to decide what they wanted to talk

about at a given moment.

Ly Yeé 2yfAYyS AYyiUSNIBASgas AG ol a +faz az2ySaay
where my participants were during the interview or that tharticipantsnonverbally

expressed emotions. It depended on the angle at which the camera was Heation

computer or smartphone during the interview. This was important for my analysis,

especially of emotional reactions, as the place of the interview may have influenced the

answers given and emotions expressed. An online interview can be conducted from

anywhere: some participants were at work, one participant was outdoors, while most talked
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to me from their homs. The chosen place, especially if it was not home, also influenced the
conversations and the answers provided. For example, Affietaale, 29, white Polish,
inspector and ecananager working for a local council, based in Poland), who decided to
talk to me from the office, changed her tone of voice and became more formal after one of
her coworkers entered her office to check if shachalready finished talking to me. This
shows that despite the flexibility of an online interview in choosing a place to be
interviewed, it may also pose challenges for the researcher as they cannot choose an
environment and create a quiet, private andared atmosphere for the participant during

the interview.

Moreover, twoaudience participanttrom Poland wanted to remain anonymous athey

did not turn on their cameras. One of the reasons for this was their professional work and
the research area, wbh is highly politicized in Poland. This convinced me that online
interviews are welbkuited to studies that touch on sensitive topics where some participants
prefer to remain anonymous, even to the researchehis is less possible with fate-face
interviews (Deakin and Wakefield, 2013). | had a spare available room at home suitable for
interviewing, which helped me to create a quiet, relaxed and private environment on my
side. | did not wear headphoné&gcause used an audio recorder as well as audioording
software so lhad toassure eaclparticipantthat the meeting was confidential and that

there was no one in the house who could hear our conversation.

3.6 Interview reflections

3.6.1 Visual elicitation

| used visual elicitation (Pauwels, 208®)Jook at and discuss with professional participants
the datavis they produced and/or shared on social media aith audience participants

the datavis theyhadpreviously reacted to on social medighe use of a visual object in a
researchinterview stimulates discussion by evoking feelings and memddagpér, 2002

and encourages more emotional conversation (Bagnoli, 2009). It was thus a useful method
as it encouragegarticipantsto re-engage with their ideas, memories and emotions (@il

2016) about datavis. This was especially important in the interviews withubdence
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participants as some of them encountered the selected visualisations long before the

interview and did not remember them very well.

Moreover,audienceparticipantswere asked to bring to the interview any datavis which
evoked their emotions in some way, changed theindsabout somethingor mobilised

them to act | emphased this request in the invitations to the interview and published it on

the project website but not all of the user participants were enthusiastic about this request.
Eventually, they had the option to identify a daduring the interview or to send one to

me after the interview. Here, visual elicitatioffered a way tacollaboratively create data

and knowledge with participants (Rose, 2016). The datavis were therefore not only used as

elicitation tools but were alsscluded within the analysis process.

Audience prticipants who talked to me about the datavis they reacted to were more
O2yFTARSYU FYR SYLRgSNBR (2 Gl 1S Iy FOGAGBS NP
the WxpertQ gRose, 2016p.316. As a reglt, audience participantgelt more comfortable

and in control, which facilitated the building of rapport, openness and engagement in the

interview as noted by Edo (male, 20, British, student, based in England), who was discussing

one of thedatavisualisitions he responded to online:

9aLISOALFfte 0SOFdzaS Al alreéea GKIG AGQa |y K
need to come to it with a lot of, uh, ideas and concepts, even though it's more

relaxed form and the way that you are asking things and you have like visual aids as

well. Like when you are showing me now on the screen the visualisation that I've
aKFNBRX (KIFIdiQa SEGNBYSte dzaS¥dA G2 KStL
this is going to be there, | just thought like, it might be like a job interview for an

hourand quite an intense atmosphere.
The interviews were also much more emotional as the images tended to elicit deeper

memories (Pink et al., 2015). Using visual elicitation proved to be a useful tool to add new

meanings to traditional oral interview techques (Harper, 2002).
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3.6.2 Role of the interviewer

As Valentine (2007) argues, just by being present in the interview, asking questions and
KSFNAY3I GKS LI NIGAOALIYyiIQa NBalLkRyasSas (KS NBa
reflective about this impact and recognize my own role in the intervievediig with

sensitive topics and emotions. As an interviewer, | took on the role of an empathic listener,
listening to the stories of the interviewees (Mason, 2002). From the beginning of my
interaction with participants and during the interviews | focusedbuilding rapport and

trust. I looked to Brinkmann and Kvale (2005) as a model for the interviews, characterised as
intimate and caring exchanges between researcher and participant. | tried to facilitate the
conversation (Enosh and Buchbinder, 2005) badnteractive withmy participantsbut at

the same time giving them space to gather their thoughts and reflect on their emotional

experiences and ideas. While doing this | followed Shotter's (2005) advice:

Ethically, we must allow other people both to eecifically vague, that is, to be only
partially clear, in what they say, while also allowing them to entertain the
expectation that we will either assist them in further making their meaning clear, or

allow them whatever further opportunities are reqen for them to do s@p.119).

| tried to experience the interviews not only intellectually but also emotionally (Gilbert,

2001), acknowledging the feelings of botparticipantand mine as a researcher as part of

the interview process (DickseBwift et d., 2009). | was aware of my own emotions and of

the risk of projecting them on the subject of study and on my participants and tried to avoid

this. However, since my research is built on the assumption that emotion and reason are

not opposites, thatemofl yf Saad Wy SdziNlI ft AGeQ R2Sa y20 |t gl ¢
NBEaSI NOKSNJ OFlyy2i 06S Syz2adArazylrftfte ySdziNl 3> L
NE&SENDK LINROS&aasSaé¢ o. SNAYLY . fAEZ HampZ Lidw

| worked hard to create a natural, relaxed anefaly conversation but sometimes it was
guite an emotive process. | remember an interview with Hawa (female, 22, Irish Indian,
student, based in the UK) who was not feeling well at the time of the interview. | had a

heavy heart ending the interview and wasrried about how she was feeling after our
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conversation. After each interview withy participants, | sent an email to thank them, but
Ffaz2 (2 WOKSOl AyQ 2y (KSY>X 6KAOK ¢la |ff L

3.6.3 Language and translatiorabproaches

Part of my research data was collected in Poland and therefore the research process
involved acts of translation from Polish, my native language, into English as the thesis is
written in English. Since | can speak both languages fluentifijletuboth roles of

researcher and translator while interviewing, analysing and writing up my thesis. Due to the
large volume of material | collected, | worked bilingually. This meant that | transdatgd

those sections of the Polish transcripts (n=&t | intended to use in the analysis or quote

directly in the thesis.

Translation is &orm of knowledgemaking(Temple and Young, 2004) and always provokes
jdzSadAz2zya o2dzi GKS NBaSkNOKSNRa NRtS Ay GKA
but most importantly the cultural meanings a language carries (Temple and Young, 2004)

can be lost from research data. Furthermore, many scholars and writers argue that meaning

is always constructed through a discourse between texts (Spivak, 2021Henefbre

GOKSNBE Aad y2 aAy3atS O2NNBOG dGNryatladAazy 2F |

| acknowledged that it is impossible to take a totathgutral position from which to

translatéél YR GKIF G aGKS GNIyafl 2N I twhdtherdhis¥sl { Sa G ¢
FOly26ft SRASR 2N y2i¢ 6¢SNBYOS YyR , 2dzy3s HAn
as possible when speaking for my Polish participants and articulated their voices as

accurately as possible (Gawlewicz, 2016) due to ethical resplitysimd respect for my

participantsp L gl 4> GKSNBF2NB aO2yiAydz2dzate Ayog2f 0
NELINBaSyid LIS2L)X S¢ Ay Yé NBaSIFNOK oDl gt Sgall >

Moreover, as discussed in more detail in Section 3.9, | had to reflect at everyo$taxye

gualitative research, including translation, on how my position as a White Polish female

NEaSINOKSNJI f A@Ay3s addzReAy3d FyR O2yRdzOUAY 3 Y
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the outcomes of a fieldwork, but also affect researetated interactiaos or relationships

GAGK AYTF2NXNIyGadéd 6DFgf S6AOT T wnmecI LIPond FNP

3.7 Ethical considerations

¢CKS LINRP2SOUG 20U0FAYSR SUOUKAOFE | LIWNEGFt (KNRdz3
committee and worked to adhere tilhe guidelines. It also carefully followede University

of SheffieldResearch Ethics: General Principles and Statemrigsr and equable

approach was taken to respondent recruitment and sampling. Participants from a range of
sociceconomic and cultural backgrounds were recruited, and diverse views were obtained.

According taBSA Guielines on Ethical Research (201Apok responsibility for ensuring

that the study did not have a negative impact on the physical, social and psychologieal well

being ofmy participants.

All participants were fully aware of the aim of the research, what the research was to
involve, how their personal data would be used, and that the interviews would be recorded.
Theycouldask any questions before taking part, and throughout the researcbgss. They
also had the right to withdraw from the study at any time to December 2021 obtained
written informed consent from all audience and professional participants, who remain

anonymous in the thesis.

The risks associated with audience infews were mainly around two issues regarding the

politically sensitive nature atudienceinterviews (Decker et al., 2011) and the focus on

emotionality (DicksofBwift et al., 2009). | talked witludienceparticipants about often

politicised data visualagions relating to climate change, which could increase their

vulnerability to psychological and emotional distress. | therefore conducted the interviews

with sensitivity, as skilfully and carefully as possible (DiciSseift et al., 2009), showing

respectF 2 NJ 6 KS LIRGSYdAl f RA O AsNEtkdiaBovazaFoidediudiig A OA LI
political classifications that could give rise to unreasonable generalisations and the

discomfort of theparticipants | reassured them that there were no correct wayseeling

or no right or wrong answers to my questions to ensure their comfort throughout the

interviews.
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Eachparticipantwas assured that the interview was confidential and that there was no one
around to hear our conversation. Their identities wareonymized as recommended by
many official ethics guidelines and qualitative research®ei(iders et al., 201&errard,

2020) and as noted in the research ethics applicatforonymity was applied to people

other thanthe researcher, who saw most of tiparticipantsand had access to their
information (Saunders et al., 2014 articipants were asked to choose fictional
names/pseudonyms or were given these by the researcher who tried to select names that
would resonate with them (Grinyer, 2002) but wouldtmeveal too much about their

backgrounds (Saunders et al., 2014).

Unexpectedly, eight audiengaarticipantswanted to have their own names used, which
created a tension, as identified by Wiles and colleagues (2012), between the need to protect
participants and their desire to be not only heard but alsenand recognised. Since the
interviews did not touch upon highly sensitive topics and their unlikely identification on

social media (among hundreds/thousands of other people who reacted to the selected
datavis) was not deemed to pose any risk or threat to the participaatiscided, after a

further process of informed consent, to respect the rights and wishes of participants
(Guenther, 2009) and consent to the use of real first names. In this case, ethical obligations

and the anonymity of the participants could be maintaiie® A £ S I A BA Yy 3 LI NI A OA
oFaA0 NRIKG (2 0S 6KPp41§J.KSe | NBé¢ O6DAzSYiKSNE H

The anonymity arrangements were slightly different for the organisations, whose
actual/real names were maintained for two main reasons. First, this was due toc¢he fo
being on the datavis views of professionals and not on the work of the organisations
themselves. Second, because the organisations are large enough and distant from most
readers, naming them is hardly a breach of confidentiality (Guenther, 2009). [dowev
disconnected professional participarftem the organisation with which they worked and
from other identifying characteristics, especially when they were attached to statements
that could potentially harm the participant or organisation in any waye(@her, 2009). In

this case, participants were referred to by the characteristics of their work with datavis or in
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a given organisation. Real names of the professional participants were avoided (Guenther,
2009).

Therefore, each professional participanasvmade aware before the interviews (see
Appendix 4) that although steps had been taken to ensure their anonymity and that their
real name and actual organisational role title would never be used, those familiar with their
work in the organisation might #itbe able to identify them (Guenther, 2009). This strategy
was aimed, on the one hand, at protecting their identities and, on the other, at avoiding the
decontextualization of findings and loss of meaning by disconnecting the data from the

2 NH | y A daimésa yhar@cteristics (Guenther, 2009).

Data protection measures were adopted inlinewittK S ! vy APGSNEAGE 2F { KST°
Ethics Policy dtes (20189 ¢ KS&4S 6SNB 2dzift AYSR Ay GKS N

was approved by the University of Sheffield in September 2019. All research data was

&
QX
(@p))

treated confidentially, stored securely in a passwprdtected file for electronic

information or a locked and secure filing cabinet space. Data was used only for this study
and destroyed in line with the General Data Protection Regulation (GDPR) and the Data
Protection Act 2018 (DPA) after completion. Audio recordings were erased once they had
been transcribed. All consent forms were kept separately from the anonymised transcripts

in a passworeprotected file for electronic information accessible only by the researcher.

3.8 Data analysis

| undertook a comparative analysis to ggieaterunderganding of social reality in two
different national contexts. By comparing Poland and the UK | investigated how two nation
states with different histories and experiences with social diversity may influence data
visualisation exposure and how it can consently differently shape emotions and political
participation. It also helped me to explore whether demographic factors such as age,
gender, education, ethnicityhationalityor occupationplay a significant role in these

processes and can lead to diffetetata experiences.
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The research process showed me that in practice, data collection and data analysis is a
YSdae YR KSGiSNR3ISy2dza LINRPOSaasx adzylyz26lofS
p.3). In addition, my qualitative approach and sestrucured interviews also posed a

methodological challenge for analysing collected data and making sense of complex

responses to datavis and diverse and overlapping emotiihthe same time, it was

important to bear in mind the broadesociopolitical contexts and their impact on my
analysisTherefore, from the very beginning of the data generation process, | was very

OF NBFdzAf |yR GGSYyGAoS G2 O2tf SOGSR RIFGlIo® C2f
interpret data before | had a fyllorganized data set. It was an ongoing process of
Wg2yRSNAYIQ YR FalAy3a ljdzSadAz2ya &adzOK | ay 2K
(Mason, 2002).

All collected dataverethen analysed in a more formal and structured way by means of a
GKSYIFGAO Fyrtearay al& YSGUK2R F2NJ ARSyYyGAFeAay3
GAGKAY RFEGFE 6. NI dzy FYyR /EfIFNJSZT HnncX LIOT o ¢
analysis is éoundational method for qualitative analysis and offer clear stages for the
NEaSHNOKSNI 62 F2tt2¢ G2 OFNNEB A0 2dzio L | R2L

my data, as discussed below.

Completing analysis of visualisations and interviewsudiey transcribing, reading, and
digesting material, was the first stage of analysis, which required familiarising myself with
my data (Braun and Clarke, 2006). | took the time to transcribe most of the interviews and
readthe data to become immersed in(Mason, 2018). | also collected and described key
emotive visual resources used in the data visualisations on climate change in my sample

(see Chapter Four) by looking at the visual features of datavis themselves (Hill, 2014).

Alongside transcription ahreading the data | started taking notes and marking my personal
reflections on the interview transcripts and my first ideas for coding (Braun and Clarke,
2006) to find what were emerging as the most important issues among participants. To
generate initidcodes, | looked at how all data collected worked alongside each other, with

the research questions and literature review. It allowed me to see which themes were
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arrived at deductively and which were arrived at inductively (Fereday and@®baghrane,

2006). For example, analysis was partly structured according to the findings of Kennedy and
Hill (2017) who identified emotional responsesatmumber offactors in datavis. | used

these categories as a starting point, but | was also led by my own data aalbped some

categories inductively.

Asl had conductedthree kinds of interviewsincluding interviews with professionals from
both Poland and the UK, and interviews and foHawvinterviews with audiences from both
Poland and the UKt became troublesora to keep all transcripts together. Due to the sheer
volume of data, | decided to use software for qualitative data analysis: NVivo for data
management, coding and analysing my interview data. | conducted a thematic analysis of
interview data: grouping theesponsesfinding and cataloguing themes; identifying the
connections between themes and moving toward analytical insight; and finally making
comparisons between participants and two countries. | started with descriptive coding,
which required me to readach transcript again to code each paragraph according to a

topic.

The aim of the comparative analysis was not to group participants from Poland and the UK
Ayid2 Gg2 ylraAaz2ylFft Wi L)Svdagal participantdd| us&d3hede 2 RS
two contexts to underline the complexity and contextual nature of the eomal
Sy3lr3asSySyida sAGK RFEGFOAE YR FdZRASYOSaQ LJ20GS
two national contexts as units of analysis (Livingstone, 2003), and nodes, analytically linked

with each other (Valentine et al., 2015, p.3). Therefore, theye kept apart in the analysis

only when data indicated that patterns of datavis experiences and practices varied
AAIAYATFAOIyGEte ONraa t2fFyR YR (GKS ! Y®d 2KSy
F2N) 0KSYS&aé3z NBODASGAY 3Clarke 2006, .87y keatdyingtkeS Y o6 . NJ
connections between them; moving towards analytical insight; and finally making

comparisons between participants from the UK and Poland. | include some illustrative codes

and themes | devised in Appendix 13.
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| spent dong time reading, writing and editing the data to draw identified codes together

into coherent arguments that could be explored within the thesis. It was, however,

impossible to present in the thesis all data and themes that reflected something integral

the aims of this research. | unavoidably had to make decisions regarding what to include

and exclude. The process of collecting and analysing data can never be completely objective

as it is inevitably informed by researchers (Mason, 2002), includinggbesonal

backgrounds and theoretical orientations, but also different choices and decisions. As noted

08 9y23aK YR . dzOK6OAYRSNI ounnpv Gl fiadK2daAK (KS
interviewee, the power relation shifts when the researchresul ari 2 06 S NB L} NI SR¢
| tried to avoid misuse of this power while analysing data, quoting and reporting my findings

08 dzaAy3d al 6SFHtGK 2F RSAONALIiA2ya FyR OAGI

accurately as possible. | acknowledge antertfon this issue in the following section.

3.9 Positionality of the researcher and researcher effects

| recognize that my location within the social world influenced all stages of my research

process (Steier, 1991), from choosing the research questindsollecting, analysing and

interpreting data to presenting the findings. Therefore, in this section | document and

explore how my background, experienaed personal assumptions and behaviour impacted

the project and power relationfEdwards and Mauther, 2002)oetween myself,

professional and audience research participants. Thisgseatimportance because the

gl & I NBaSHNOKSNI Aa LISNOSAQOSR o0& &aldzRé LI NI A

accountsaretold (Neal and Walters, 2006).

| am an early middlaged White, Polisemalewho moved to the UK in her early

adulthood. After completing postgraduate studies in sociology, and before doctoral studies,
| worked for several years on local, national and international community art pgisogec in
digital literacy education. Mgcademidnterest insociology of emotionsjisual sociology

and visual methods, as well ag/ experiencerom working on participatory projects using
data visualisations, motivated me to conduct doctoral researnthlata visualisations

emotions andpolitical participation. | wanted to understand whether and how datavis can
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be used as a tool to enhance participation and active citizenship and what role emotions

play in this process. | am by no means a visualisaksngner and | do not have such skills.

Initially, 1 was worried about the asymmetry of power between a researcher and

professional participants that may appear in interviewmigh professionalslue to the power
associated with the participants through tingrofessional position (Odendahl and Shaw,

2002). However, this asymmetry was not present in the interviews.phii@somenon is

discussed i study by Neal and Mclaughlin (2009) which shows that it is not always

obvious where power lies in research iwiag elite participants and who is in control of the
NEASFNOKT AdG Aa FtdzAR YR aOlyy2id 06S Sl aate
NBaSINOK LI NGAOALI yiaé 6LIdc hpdpo P

Moreover, as mentioned above, not all of the participants from the orgaiosathad

expertise in designing data visualisations or were datavis professionals. Therefore, in some

cases, | was perceived as having the greatest understanding and expertise in datavis. At

times it caused my professional participants to become frustraed vulnerable as they

were not able to present themselves as being more knowledgeable than the researcher. As

Neal and Mclaughlin argue (2009), these types of emotional experiences of elites during
AYOGSNIASGga Yl & Ol dza S L2 gslatibninza mhidizdoser, ingssi@ dz3 K = 2
FYR Ydzt GARANBOUOUAZ2YIE gl &8¢ 0LIbc hphL P

However, as is often the case with interviews with experisfessionals many of the

professional participants from the organisations who replied to my invitation displayed a

desire to help and professional curiosity about the research topic (Bogner et al.,2809)
NELINSASYUl 0AGS FTNRBRY 2yS 2F GKS SY@ANRBYYSyYyll €
happy to help to the best of my abilities and | do not hide that | weilhiore eager to find

2dzi GKS NBadzZ Gadé 5dzS G2 GKA& AyaSNBad FyR G
the research (Bogner et al., 2009), | built connections with some of the organisations, with

ongoing conversations and updates on the pragien of the study. As a result, even

0K2dzZaK L ¢la | 2dzyA2NJ NBEaSIHNOKSNE AYyGdSNBASsaA
0S06SSYy LISSNE¢ OhRSYRFIKf YR {KF¢3X Hnnuz Llbo
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The power relations were slightly different during interviews with audiences. Most of the

educated and Whitgarticipants especially those from Poland, were keen to participate in

the project. As a White and educated researcher, | was often recognidedas ¥ I YA f A | NJ |
knowt 6 f S & (NMdl afid\VBalirs, 2006, p.18Mhese audience participants enjoyed

the interviews and openly expressed their opinions and emotions about the topic of climate
change which was also particular empowering for an educatieldile class. All these

factors helped me to build a strong partnership with these participants. The interviews with

them lasted longer and they were more willingly agreea follow-up session.

Moreover, like Gawlewicz (2016), who conducted her resesrthe UK among Polish
migrants, my Polish audience participants living in Poland also assumed that | shared a
strongdsense of belonging to the Polish nation 3% ) Jdis was manifested, for example, by
them taking for granted that | knew what was happ@nin Poland politically at the time of
the interview, although | lived and studied in the UK. It of¢gnated me as an insider in the

interview process, making it easier to build a strong rapport.

| did not perceive that the national, ethnic or othdifferences or similarities between me

and my audience participants from Poland or the UK created asymmetrical power relations
and elicied better or worse data from them. As a researcher, | have held various positions
which worked to both sometimes shut down and sometimes open up discussion, depending
on the different characteristics of the participants, not only nationality or ethnicityabsd

age, gender, class and education. Despite this, | took care to be aware of and attentive to
social and ethnic differences in the interview setting and how this may influence what was
shared with me and how | was perceived by my audience participenmtsthe UK and

Poland.

However in the recruitment procespeople from ethnic minority communities, in most
cases, were hard to reach and did not answer my messages. This might mean that familiarity
dzy RSNRG22R | & a&aal YSy S a aniportany éhd dan inflyeRce the £ G S NA

research process and data collection.
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3.10 Conclusion

This chapter has documented the methodological and ethical decisions taken throughout
the research process. | have explored the theoretical foundations of this resaadctine
practical negotiations. | have reflected upon the research methods and thestamtured
interview and explained why a qualitative approach is best for researching emotions, data
visualisation and politically sensitive topics. Following this,dhaptercovered an account

of recruitment/sampling and data collection three key sections for each of the three key
datasets (data visualisations; professionals; and audienct#gn reflected in more detalil

on interviews, including visual elicitati, the role of the interviewer and the issues and
challenges of doing research in sensitive and political areas. Following this, the chapter
outlined the translational approaches used in the thesis, reflected on the ethical issues of

this research andata analysis proces&inallymy position as a researcherasdiscussed

The chapteexploredthe use of social media as an effective means of gaining access to
(diverse) potential research participants. However, it also emghdghe challenges of

ensuring diversity in the research process and the importance of being attentive to these
differences in the interview setting, especially when working bilingually. Moreover, this
chapter has shown the value of a blended methods apgihcand how online interviews can

be very successful in researching emotions and politically sensitive fields, as well as in
conducting visual elicitation. The following four chapters provide a discussion of the findings

that were generated throughkataandysis.
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Chapter Four:

Organisation§Perspectiven their Data Visualisations
4.1 Introduction
This chapter focuses on the perspectives and voices of those who produce or disseminate
data visualisations about climate change, and on data visualisations that these organisations
shared online with the public and which | followed in the research. | dw on nine
interviews with ten professionals from the organisations who designed, commissioned
and/or disseminated datavis about climate change andiisnalanalysis of 13 selected data
visualisations. As several scholars argue (Rose, 201&)atgsevisual material, it is
important to explore the contexts in which the visuals are made as well as the people who
make and share theprand their motivations. As | discussed in the literature chapter, datavis
FNB y20 ySdziNI €T K Ss&kholcdsIvoldirig fa Gingbl& pedreijthoge¥ v dzY
gK2 glyld GKS @AradztAralirazy G2 6S YIRS (K2as$s
et al., 2016, p.719). Therefore, by using the social semidtmmeworkdiscussed in Chapter
Three, this first empirical chapter tracks the datavis back to those who create arideimse
and takes a closer look at the datavis themselvesthei key visual resources that may

evoke emotions in the audience patrticipants.

Thechapter first introduces the two different types of environmental and climate
organisations selected as a sample for my study: environmental campaigning organisations
and informationproviding organisations. It investigates the implications of these

distinctions on how the organisations use datavis and think about their audieasagell as
what skill sets they prioritise thouse.The chapter introduces and briefly describes 13 data
visualisations selected for the studyhe rationale behind these chces was discussed in
Chapter Three. These datavis were designed and/or made available online by the climate or
environmental organisations while the audience participants reacted to them on social
media and discussed them in interviewke chapter does @t include all the visualisations

that audience participants refer to in the interviews and following chapters, soiméhich

were identified and brought to the interview or a follewp session by the audience

participants themselves. Due to their numbens not possible to include all the datavis
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here. Therefore, in this chapter, | only introduce the datavis from my sample, which was the

basis for recruiting audience participants and the main visual material used in the study.

The second part of the thLJG SNJ SELJX 2 NBa (KS dfwhBtkigtsalfdatai 2y a Q
visualisations may be most effective in generating emotional responses and what kind of
emotions (if anyjhe datavis that they produce or share online intend to evoke in their

audiencesFhe

compeosition—colodrsand-visual-metaphors{Hill-201M4) selection of semiotic resoces

draws on literature on visual analysis, data visualisations and data storytdiliftg,(2001

Kress and Van Leeuwen, 2006; Margolis and Pauwels, 2011; KirkHiQ 2014, Kennedy

et al., 201@; Feigenbaum and Alamalhodaei, 2)#8at | have found useful for the

purposes of this study.

The discussion in this chapter will pave the way for the next chapter, in which | will analyse
the emotional reactions of the audiences themselves to data visualisations about climate
change. Asa result,together,both chapters investigate whether the data@goke emotions

in the way the organisations intend them to.

4.2 Campaigning organisations
Greenpeace Poland and Greenpeace UK are a parhefwork of independent non

governmental orgaisations. They are both linked @®reenpeace Internationaand their

main goals aréto protect biodiversity in all its forms; prevemollution and abuse of the
SI NI KQa 2 OS lirgsh watelt: ghdRIEnuctedr NiedtsydRd promoteeace, global
disarmament and nowiolenc&€ 6 DNXB Sy LIS | OBebditeyAs Stdd brikieig y | f >

websites,Greenpeace Polarahd Greenpeace UKo not accept money from

governmentsgcorporations and political psies¢ ¢ D NB S y [Teir viokis farda&i 0 d
Ffy2ald SyGANBfe o6& R2ylIdA2ya YR IANIydGa &FNR
Climate Foundation, Rausing Trusgk Foundation, Umweltstiftung, Grassroots

C2dzy RIFGA2y ¢ ODNBDSGAIS OBt t R FYWRE da3INFyia FTNRY
F2dzy RIF A2y & o0l &SR A yebsith & theé YKE GreefpbiBed K isIBradd®S | Y =
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https://www.greenpeace.org.uk/environmental-trust/funding-and-governance/

up of two parts that work togier: Greenpeace Limited and Greenpeace Environmental
Trust.TheGreenpeace Environment&lust supports main campaign work while
DNBSYLISIOS [ AXMRIOIRY Ja HzywadJ RIEANFKE YR O2y FNRY ¢
(Greenpeace UKyebsite). In 2020, Greenpeace Poland employed around 58 people but not

all of them worked fultime (Greenpeace Polandiebsite). Greenpeace Limited currently

employs around.63people (Global Databas@gbsite) but smilar to Greenpeace Poland,

not all employees work futime.

The World Wide Fund for Nature (WWF) UK and The World Wide Fund for Nature (WWF)

Poland are part of aimternational norgovernmental organisatiomhe World Wide Fund

forNature. ItA & G0 KS ¢2NI RQa tSIRAYy3I AyRSitslBanRSy i 02
GYAaarzy Aad (02 ONBIFIGS | g2NIR ¢6KSNB LIS2LX S |
website). The organisations in both countries are involved in transforming the future for the

g 2 NI R Q apughihd fdR & redEicEioh in carbon emissions; and pressing for measures to

help people e sustainably. WWF UK employs arod8@ peopleand the majority of its

YEAY AyO02YS a02YSa FNRBY LlzofAO R2ylGA2ya AY
f SAL OA S & évebsit) 2WWVF Pofaiid employed around 150 people in 2020 (WWF

Poland website). Its work idundedfrom public sources such as European and state public

funds and private sources including memberships and donations from individuals or
organisations. In both cases, as in Greenpeace Poland and Greenpeace UK, not all

employees work full time.

As discussed in Chapter Three, campaigning organisations such as Greenpeace and WWF do
not employ people who specialize and work exclusively with digtzalisation or climate

change in their organisations as their activities cover a wider range than this issue.

Therefore, the professionals from the organisations interviewed for the study had different
roles and work experiences. In many cases, they wetexperts in either data, data

storytelling or climate change and were responsible for general or online communication

with audiences. Some of them stated that the organisations lacked the necessary human

and financial resources to create and share tlogun datavis with audiences on a daily
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basis, including the time, skills or tools needed, as illustratedlisfynaa communication

specialist from WWF Poland:

This may be simply due to the limitations of our resources. For example, we had a
post a few weeks ago related to Australia, it was also just focused on the photo of
the fire. Australia is on fire but then there was a description and some kinds of

different data. So the data were there (...)

While Justynarom WWF Poland admitted that she would like to produce more data
visualisations and share them with their audiences because she believes they are effective
and can evoke emotion®atrycja, &ommunicaton specialisfrom Greenpeace Poland

stated that the organisation appreciate the importance of graphs, charts and maps, and use
them from time to time, but it is hard to design datagisout climate changéat would be

as emotive and effective as othenages, such as photographs:

Here you are, two wolves are playing in the national park. It works better. The thing

S dzaS A& (GUKS dzaS 2F Iy AYIl 3SstionsAlthe2 S | NB
time but it is difficult to find something thatisS® y3 'y R 3I22R Sy 2dzaKo
also interesting that when we communicate the climate, what the trends are and so

on, for example, that these are difficult things and also people will not stop, so this

famous polar bear or pictures of people in thedauf a disaster often speak more to

the consciousness than digits, numbers or maps, anything that is actually more

difficult to perceive

This contradiction in the views of organisation employees about the use of data sasioali
in their work shows that some environmentmpaigningrgansations may not see
datavis as a successful tool that can affect and influence their audiences. This is an
important assumption, and | will explore whether this is true in Chapter 6. Hexvev
communication and social media specialists from most of the organisatatexdthat they
sometimes outsource the design of datavis. Most often these are reports addressed to

experts, less ofterisualisationgddressed to audiences.

95



The issue of dack of resources that prevents more frequent use of data visualisation
NEFfSOGa CSAISyoldzy FyR !'fFYlFIfK2RFSAQA OGHAHN
2NBI yA&l GA2ya 2F0Sy aFIFOS ftAYAGSR o6dzRISGasz N
fund fulttime data workers. As the authors suggest, some organisations ikcaporate
g2N] LX I OSa aFNB 0SAy3a STl 0SKAYR Ay (GSNya 2
OF LI OAGe& o0dzZAf RAY3I AYy |y AYONBlFaay3ate REFEAGEFTFAS

Alamdhodaei, 2020, p.68) and is one of the reasons for the growing data divide.

When pressed further on whether the lack of resources is the reason for not using data
visualisation at all, most of thgrofessional participantstated that their organisations

sometimes publisldatavison social media that are also outsourced or created by staff

members who do not have much skill in the field of data or data visualis&@ilona, a

communication specialist froMVWF UK highlighted this when asked about the atghip

of handdrawn data visualisations (see for example Figure 5) posted by the group on
LyadlraNryY FyR CF0OS06221Y a,SIKX a2 aKS Aa Ay
her job to do these illustrations, but because she is skilled, | thinklisha few and we were

fA1S 2K &8SIKX ¢S YAIKG a ¢Sttt dzasS @&2dzpé Ly
organisations noted that datavis are often simple and may be createdjiaghics editor

such as Photoshop which allows editing photos and grajpmebsding adding additional text

to them, or in the case of handrawn datavis, in digital illustration appcalled Procreate

that allows creatingketches, paintings, illustrations and animatiomkis may suggest that
communication specialists workinig the environmental campaignirgyganisationelieve

in the effectiveness of data visualisation in their work and use them even though they often

have limited resources.

Several professional participants from the environmental campaigonggnisations
admitted that they sometimes provide their audiences with datavis created by other
organisations, an international office, or foreign branches of the organisation, as explained

by Sebastiana communication specialist from WWF Poland:
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Butwhen it comes to our visualisations, we also have, for example, from an
international office, when for example, IPCC reports appear, these are visualisations

of data or a climate impact that is shown on some infographics.

On this occasion, the professidngarticipantsstressed that they only select datavis that are
appropriate for the communication platforms they use and their audiences, which is further
discussed in Chapter Seven (Section 7.2). For exafplelja,a representative from WWF
UKsaidthati KS 2NBFYyAal A2y Qa | dzZRASYOS 2y a20AFf Y
but may not necessarily be well educated on the subject, thus datavis posted there should

not be too complicatedAmeliaexplained this while talking about datavis she had created

and published on Facebook about climate concerns among British residents (see Figure 5)

which adopts a simple handrawn visual style:

This specifically would be for social media users who follow us on Facebook, Twitter
2NJ Lyadl ANy Yo ygea&kinddidudienge o arg @allbeiiucated R
about climate change and know all the details, but probably have an awareness;
GKS2QNB 2y a20Alf YSRAI |yR ¢g2dz RyQi

(@]
(0p))
@)

UNITED O CLIMATE

@wwh_uk (divided on everything else)

remain ) brexit

climate
concern

* based on real UK polling dato

Figure5: United on climatédivided on everything else)
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Source WWEFE UKDecember 2019

When pressed further on what kind of datavis can appealtothe drgat 1 A 2 Yy Q& | dzRA S
Ameliareferred to commonly used standardised datavis fornmgitsh as pie charts, bar

charts and line graphthat often circulate online and in the media, and to which people may

be exposed more often. She believed that such formats may be more accessible to the

audience due to their ubiquity and gave an example designed by her datavis about climate
concerns amng British residents (see Figure 5) which has been published on Facebook and

Instagram:

| think around this time there was a lot of pie charts and infographics going around

on Instagram and we wanted to kind of jump on that trend. So if people are looking

Fad Fff GKAAa AYyF2aIANILIKAO addzZFF GKSE@QNB Y2N
GKSeQNB t221Ay3 |G t2Gda 2F LAS OKFNIA&A (KS
We wanted to jump on that trend and kind of be merged into the whole Instagram

g2NI R 2F 0SAy3 LINI 2F oKIFdG SOSNBR2ySQa il

Other campaigning organisatisralso believe that the datavis they use should be easy to
read and not too complicatedRatrycja, aaommunication specialist from Greenpeace
Poland explained what she thinks works best in the organisation when they share datavis

with audiences and why:

The less data on the visualisation, the better, and when we want to present
something, we always try not to make it too complicatBeople spend little time on
all the information that appears on the Internéh my opinion, eightyper centof

cases I'day that simple things will work, not the more complicated ones.

Taken together, these observations suggest that the organisations prefer to use simple,
often DIY, visualisations in their daily online communication with audiences rather than
complex onegontaining lots of data. The exceptions are previously mentioned reports or

bigger projects usually targeted to specific audiences; here, data visualisation is usually
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https://www.facebook.com/WWFUnitedKingdom/photos/a.10150103771648674/10157534585103674/?type=3&amp%3Btheater

prepared in cooperation with freelancers from outside the organisations or its produigio
outsourced.Olivia, acommunication specialist from WWF UK explained that the group uses
more complex visualisations in reports which are usually addressed to specific audiences
who may be particularly interested in the topic of climate change, inctygburnalists and

decisionmakers:

We make a lot of our reports available on our website for people to use, and | think
pSQff GKSYy dzaS (GK2aS NBLRNIA Fa 2dz2NJ Ay T 2N
2N I of23 LkRad 2N lyedKAy3a StasSs gSQff (K
report itself, with the data visualisation, will be kind of targeted towards people who

are in the know, who are making decisions about a certain topic at that time, | guess.

The contradiction in the above statements about the importance and use of lecnojata
visualisation in reports or more specialized communication but the use of simpler datavis in
daily online communication witaudiencessuggess two things. First, it indicates that the
campaigningrgansations target different datavis to different audiences. Secondhay
suggest that datavis is seen by some professionals from the environnoamtglaigning
organgations primarily as a scientific tool for imparting expertise, not as a tool that can
inform and affect norexpert audiencesHowever, despite this general division into ‘expert’
and 'lay' audiences, most campaigning organisations were unable to detehuouméese
different audiences react to different kinds of data visualisations publishederdind
whether data visualisations can mobdithem to action except that emotions may play an
important role in engagements with datavis, as further discussed in Sectiohahgwer all
these questions in my next three empirical chapters (see Chgté). In the following
subsectionsl introduce and briefly describe data visualisations that were published online
by environmental campaigning organisations and selected for this stndyderto

familiarize readers with the selected data visualisas to ease understanding af

subsequent discussion.
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4.2.1 Datavis designed and/or published by campaigning organisations

This section briefly describes the seven data visualisations designed and/or published by the
campaigning organisations selected for my study. The data visualisations are discussed in

the section in the following order: (1) Greenpeace Poland; (2) GreerpdgK¢ (3) WWF
t2fFyRT 6n0 22C !Y®d L

KIS SYRSI@2dz2NBER (2 Ay
possible), authors and countries of origin, and to provide information about the place and

date of online publication, type of visualisation (staticenatctive or animated), their
captions, and primary subjects.

4.2.1.1 Greenpeace Poland

The first data visualisation published on social media by Greenpeace Poland was outsourced

externally; the second was made with the use of the organisation's resaurces

008 AQYA00 .
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Na podstawie damych Europejske; Agendi Stodowisks

Figure6: Greenhouse gas emissions in Poland

SourceGreenpeace Polanflecember 2019See a bigger version of this imauere.
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The static pie charin Figure 6entitled Greenhouse gas emissions in Polavals designed,
produced, and posted on Facebook by Greenpeace Poland in DecembeiTB@1&ain

theme of this chart is greenhouse gas emissions/air pollution, and it shows where exactly
Polish greenhouse gas emissions come f(energy 39%, industrgnd mining 22%,

buildings 15%, transport 13%, agriculture 8%, waste 3% post describing this

GAradz- t AalGA2y 2y GKS 2NBIYyAalGA2yQa ClF O0So022]
energy production (such a trend occurs in most countries); in Polbadt80% of electric
power comes from coal, hence the large share of this sector. Industry and mining are in
second place. Furthermore, the organisation suggests that conclusions from these data are
unegquivocal: to reduce Polish greenhouse gas emissiatsné® must move away from coal.
Information on the datavis shows that the chart is based ota dieom theEuropean

Environment Agency

oUMIAST Z NAJGORSZYM POWIETRZEM W UE
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Figure7: 50 most polluted cities in the EU

SourceGreenpeace Polandecember 2019. See a bigger version of this inh@ge There

is alsoa link postedoy Greenpeace Poland with more information about this issue.

Figure 7shows a static mapntitled 50 mostpolluted cities in the EUt was designed,
produced, and posted on Facebook by Greenpeace Poland in May Atd &ain theme of
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http://www.greenpeace.org/.../Lkieta-polskich-miast-w.../

this datavis is air pollution, and it shows that most of the cities with the worst air quality in

the European Union are ioland. The post describing this visualisation on the

2NBFyAall A2y Qa Cl OSo221 LI3AS area GKFEG t2fFly
36 out of 50 cities with the worst air quality in the EU are located in Poland, and this is three

more than two yars ago. The organisation also listed these cities and encouraged users to

check where their home was on this list.

4.2.1.2 Greenpeace UK

This data visualisation shared on Instagram by Greenpeace UK was designed by British data

journalist Mona Chalabi.
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Figure8: Annual CO2 emissions (billion tonnes)

SourceGreenpeace Ukauthor: Mona Chalabi. September 2020. See the full dabeeris

The line graphin Figure 8entitled Annual CO2 emissions (billion tonn@&s created by
British data journalisMona Chalabi. The datavis was posted on Instagram by Greenpeace
UK in September 2020 with six hashtagfessilfuels#co2 #carbon #carbonemissions
#climatechang and#climateemergencyits main theme is CO2 emissions/air pollution, and
it shows the annual increase of CO2 emissions (in billion tonnes) from 1850 toT2@10.
graph is brokemp intoten pieces/images and ytswipingleft, users can view/reveal the
whole visualisation. Annotations added to the graph describe the deteriorating situation in
the world related to climate change and actions taken by politicians or activists, tadke

thereof. The post describing this visualisation on the organisation's Instagram account says:

GOGKAA Aa oKI G Of BYlIndignous Pdodd] stiényists tardl Activists hake] S H
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https://www.instagram.com/p/CE4CC-nBHCJ/
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been warning about climate change for decadesS QriNd&ing out of time to fix things. We

YSSR dzNBSyYyid | OGA2Yy FNRY 3I20SNYyYSyida FyR O2NL

4.2.1.3 WWE Poland
The first data visualisation published on social media by WWF Poland was designed by WWF

EU; the second was outsourcesgternally.

@

WWF

Which Member States support an
EU 2050 climate neutral goal?

B Onboard
Looking promising
[ Uuniikely to block
B Opposed but might do a deal
I strongly opposed

Want to know more? See explainer on wwf.eu

Created with mapchart.net ©

Figure9: Which Member States support an EU 2050 climate neutral goal?

Source WWF PolangDecember 2019. See a bigger version of this enhage.

Figure 9hows a static mapntitled Which Member States support an EU 2050 climate
neutral goalAt was designed, produced, and originally shared on Facebook by WWF UE.
WWEF Poland retweeted it in June 2019 with two hasht&gdimateActionNovand
#ClimateBreakdownThe main theme of this datavis is the EU 20lifate neutrality

agreement The map shows that Poland and the Czech Republic (in black) are strongly
opposed to an EU 2050 climate il goal;Romania (red) is opposed but might do a deal;
Croatia, Belgium and Estonia (orange) are unlikely to block; and other EU countries (green)
are on board and support the dedlhe post describing this visualisation on the WWF

Poland Twitter accourgays that the organisation hopes that Poland will support the

European Council on the side of climate protection and adopt net zero for the EU 2050.
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https://twitter.com/WWF_Polska/status/1141771651702579200
https://twitter.com/WWF_Polska/status/1141771651702579200
https://twitter.com/hashtag/ClimateActionNow?src=hashtag_click
https://twitter.com/hashtag/ClimateBreakdown?src=hashtag_click

WWEF Poland tagged thHeolish prime ministerd@MorawieckM) in the tweet. There is

information on the datavis that the map was created using mapchart.net.

PROCES WYLESIANIA NA BORNEO
TRAGICZNY W SKUTKACH DLA NATURY | CZLOWIEKA

&)

I LASY TROPIKALNE ha 1

FigurelO: The deforestation process in Borneo is tragic for nature and humankind

Source WWEF PolangDecember 2019. See a bigger version of this inhage

The static data visualisatiom Figure 10entitled Deforestation process in Borneo is tragic
for nature and humankindvas designed, produced, and posted on Facebook by WWF
Poland in August 2018he main theme of thishart is deforestation. It compares four maps
of Borneo, he third-largest island in the worldrom different time periods, including 1950,
2000, 2005 and 2020. It shows that deforestation is increasing there: green represents
forests and yellow represestdeforestation. There is no post description on the WWF

Poland Facebook page.

4.2.1.4 WWF UK

The following two examples of data visualisations published on social media by WWF UK

were made with the use of the organisation'’s resources.
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https://twitter.com/MorawieckiM
https://www.facebook.com/WWFpl/photos/a.352188255077/10160864110170078/?type=3&amp;theater
https://www.facebook.com/WWFpl/photos/a.352188255077/10160864110170078/?type=3&amp;theater

UNITED O CLIMATTE

EIE K (divided on everything else)

climate
concern

* based on real UK polling data

Figurell: United on climate (divided on everything else)

SourceWWFE UKDecember 2019. See a bigger version of this intege.

Figure 11shows a static data visualisatititied United on climate (divided on everything
else) Itwas designed, produced, and posted on Facebook by WWF UK in Octobefi219.
main theme @ this chart is public concern about climate change. It presents four identically
sized pie charts that represent the views of UK residents on four different topics. The first
three charts cover topics other than climate change and show that people dfkhe
disagree on them, while the last chart shows that most peapéunited in their concern
about the climate. The conclusion is that British people are united on the climate and
divided on other issues. The post describing this visualisation on the WWAadébook

page says thathte science is clear and public concern about climate and nature is too. It
asks why British leaders are not acting with the urgency that the people Wé&d- UK also
encourages users to read more abavays they can help fight éhclimate crisign the link

providedby the organisation.
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https://www.facebook.com/WWFUnitedKingdom/photos/a.10150103771648674/10157534585103674/?type=3&amp%3Btheater
https://www.facebook.com/WWFUnitedKingdom/photos/a.10150103771648674/10157534585103674/?type=3&amp%3Btheater
https://fal.cn/34qyO
https://fal.cn/34qyO

MORE THAN 8 MILLION HECTARES HAVE BEEN
BURNT IN AUSTRALIA

THAT’S EQUIVALENT
T0 ONE THIRD OF
THE ENTIRE UK

@wwf_uk

Figurel2: More than 8 million hectares have been burnt in Australia

Source WWFE UKJanuary 2020. See a bigger version of this intesge.

The staticmap in Figure 12ntitled More than 8 million hectares have been burnt in
Australig was designed, produced, and posted on Facebook by WWF UK in January 2020.
The main theme of this map is deforestation. It shows that eight million hectares have been
burnt in Australia and that this is equivalent to one third of the entire United Kingddra.

post describing this visualisation on the organisation's Facebook page says that these are
recent figures from Australia and the fire season is yet to reach its géake is also

information on how people can help in thiek providedby the organisation.

Section 4.2 examined specifics of environmental campaigning organisations selected for the
study. It investigated how therganisations use climate change datavis in their work and

think about their audiences. It also introduced datavis published on social media by these
organisations and identified for the study. | will do the same with informagioviding

organisations irthe following section.
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4.3 Information-providing organisations

Information-providing climate organisations such as Carbon Brief in the UK and Nauka o

klimacie Polska (Climate Science Poland) were created to improve the understanding of

climate change iterms of science, and they focus their work mainly on data and data
visualisations. Climate Science Poland is a Pdiasdd website run by the NGO Climate

Education Foundation. Its main goal is to disseminate reliable scientific knowledge in the

field ofclimate research. The operation of the website is financially supported by, among

others, the European Climate Foundation and the University of Warsaw Foundation

(Climate Science Polangebsite). Carbon Bief, on the other hand, isa UKl 8 SR WgSoaAi

run byPrivate Limited Comparyarbon Brief LTThe main goal of the organisationtcs

coverd U KS fFdSad RS@St2LISyda Ay OftAYFGS aOASy
Brief,websited @ L & & LIS Qdkiveri aktidl€s and grapifice Rdipintprove the

understanding of climate change, both in terms of the science and the policy regponse

(Carbon Briefwebsite). It is funded by the European Climate Foundation (Carbon Brief,

website). Both organisationemployfewer than 5 people, most of whom work for the

organisation partime.

Unlike the campaigning organisations, the informatfmoviding organisations Carbon Brief

UK and Climat&cience Poland are represented in the study by people ateexperts in

the field of climate change and/or in data visualisation such as a multinpedducer, a

journalist specialising in climate change issuesamdtmospheric physicist. Moreover,

Carbon Brief in the UK is the only organisation in the study that independently designs most
of its datavis and employs visualisation specialists dudéodpecificity of its work described
above. It is also the only organisation that sometimes designs more complex animated or
interactive datavis. These are usually larger projects that take at least six months to produce
and in which the entire team is inlved.Steve, a representative from Carbon Biiefolved

in commissioning datavis explained when talking al®datavisshowinghow the UK

transformed its éectricity supply in just a decade

For things that are biggemdambitious like thiswe will take sometimes months

even after a year sometimes. So, something like our decade of electricity
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https://naukaoklimacie.pl/o-nas/
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https://www.carbonbrief.org/about-us
https://interactive.carbonbrief.org/how-uk-transformed-electricity-supply-decade/

transformation we would have decided that probably like six therin advance |
think, | can't remember when this was published now July, I think it was last year. So
we decided to do it, we committed to do it in January. & this was at leastix

month process.

This statement again refers to the time resources needed to design, in this case,-a large
scale interactive data visualisatidProfessionals from Carbon Brief UK often analyse data
sets themselves which take even more time. In some cases, however, thegad/made

statistics and already analysed data sets to design datavis, as explained in detaibpelow

Steve

Obviouslythere are timesvhenwe know the data already exists, and there may be

examples of other companies or organisations that have worked withd&tt, and

S Oy aSS GKSNBQa LRGSYdGAlIf GKSNB (2 RSC
more akin to the Carbon Brief readerghkes, so it does go both ways, but you

know, we will sit down and discuss you know the particular stories and features that

S 6lyld (G2 RS@OSt2LI FYyR L GKAY]l] AGQa FTNRY
specific institutions that are doing the researdn trying to reach out to

organisations that have, yeah, datasets that can be kind of paired with other

datasets so we can start to build a particular picture that we want to tell.

Similarly, Climate Science Poland also makes extensive use of dalessatgn in its work.
However, ag\nna,one of the professionals from the organisation stated, despite the
accessibility of various software programmes that help the organisation visualise data
without programming knowledge, creating an effective gragtarcor map is still not easy

due to the lack of resourcesespecially time:
Sometimes we prepare the visualisation for the artmleselvesout it is also usually

just a graph, not a very sophisticated one, just simple graphs or some kind of maps
genet SR o0& Il dzi2YFGAO G22ta GKFEG INB | @FAfl
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probably be nice sometimes to make a visualisation that grabs attention, but in

practice we do not have ideas or time to think about how to do it.

The above considerations again shihat creating even a simple data visualisation requires
appropriate resources and is a labeatensive process, even for people who are more
specialsed in the subject of climate chang&sAnna fromClimate Science Poldn

mentioned, none of the employed people in the organisation workstiié, which
distinguishes it from Carbon BriefUK2 6 S@SNE GKA A R2Sa yz2d4d tAYA
that is based on data visualisations. Similarly to environmental campaigning sajans

from the UK and Poland, Climate Science Poland often uses datavis from various gources
for example, those designed and published by other organisations or interactive chart and
map generators on the websites of NASA, NOAA or the National SnolweaDdta Center

or previously mentionedVarming stripes datavisreated by Ed Hawkins. The latter has

been shared by the organisation on Facebook and met with great interest from Polish
audiences, which | discuss in tfidlowing chapters. In this caseéata visualisations from
various online sources are used and modified for the needs of the organisation and to the
Polish context, alurther discussed byAnna,a communication specialist from Climate

Science Poland:

So it is rare for us to really desigonse data visualisation on our own. Usually these
are adaptations, translations of an illustration that appeared in a scientific article or
on a NASA website. Sometimes we prepare the visualisation for the article ourselves
but it is also usually just a grla, nota very sophisticated one, just simple graphs or

some kind of maps generated by automatic tools that are available on the Internet.

Reflecting their knowledge focus, Carbon Brief UK and Climate Science Poland also use
datavis in a different way #m campaigning group$hey usually publish them on their
websites in their articles, where they supposedly fulfil two main functions, including
simplifying complex ideas and making them more understandable for readers. They also

make them available on sia¢ media mainly to arouse interest in the article by means of a

109



visual form as discussed by the communication specialist from Climate Science Poland

Whenasked whether datavis can mobilise people to, &ctnareplied

XL GKAY1 @A a dzffdctivaiin réakhing geople,Nds getding Btientidh, but
they are not necessarily enough on their own. This is to intrigue someone, get
someone's attention, but then someone has to come to say what now, what about

it.

This and other statements from theterviews indicate that datavis is perceived by many

datavis professionals as an important and effective tool in reaching people and getting their
attention. However, hardly anyone believes that it can mobilise people to act on its own.
Rather,itisseeh & 2y S 2F Ylyeé FIFIO02NAR GKIFIG OlFly Ay¥Ffd

The information providing organisations target their articles dathvisualisations at

audiences who they envisage as being more educatetthe issue of climate change, as
pointed out byStevei KS NBLINBaSydl G6ABS 2F [/ Nb2y . NAST
Ffgle&a 0SSy UNIRAGAZ2YIff& &aOkmSiimedialil > YSRAL X
campaigning organisations, they did also make their datavis available on social media for

wider publics.

There are overlaps between the organisations. For these information providing
organisations, as for the campaigning organisations, the goal is to get people to care about
and be on board with climate issues, but the educational aspect pley@a important role

in this process than for campaigning organisations. This suggests that the effectiveness of
visualisations means something different for informatoroviding and campaigning
organisations, including moksiing to action, inviting a reder to explore data, or sharing it

with others. | will explore these different practices provoked by datavis in more detail in
Chapter 6As in the case of campaigning organisations, it was difficuibformation
providingorganisations to indicate wha&tinds of visualisations different audiences like and

why, and what actions (if any) datavis can mebithem to do.
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4.3.1 Datavis designed and/or published by informapooviding organisations

This subsection briefly describes the six data visuabisatirom my sample designed and/or

published by the informatioroviding organisations selected for my study. The data

visualisations are discussed in the section in the following order: (1) Carbon brief UK; (2)

Climate SciencBoland. As in the previogection on campaigning organisations, | have

SYRSI @2dzZNBR (2 Ay OfdzRS GKS RIFGF @Aadz tAal GA2
countries of origin, and to provide information about the place and date of online

publication, type of visualisation (statioteractive or animated), their captions, and

primary subjects.

4.3.1.1 Carbon Brief UK

The following four examples of data visualisations published on social media by Carbon Brief

UK were made with the organisation's resources.

A global switch to veganism would deliver the largest emissions savings

Vegan

Vegetarian

Healthy diet
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4 5 6 7 8
GtCO2eq per year

Figurel3: A global switch to veganism would deliver the largest emissions savings

SourceCarbon Brief UKSeptember 2020. See a bigger version of this inh@ge

The static bar charin Figure 13entitled A global switch to veganism would deliver the
largest emissions savingsas designed, produced, and posted on Facebook by Carbon Brief
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https://www.facebook.com/carbonbrief/photos/3807143909314663
https://www.facebook.com/carbonbrief/photos/3807143909314663

UK in September 2020. Its main theme is greenhouse gas emissions/air pollution. It shows

how muchgreenhouse gases could be stemmnesth year by 205 the world were to

adopt various different diets represented by eight red bars arranged symmetrically and

oriented inthe samewayg 6 KSy O2 Y LJ NB-Bsdza 2zl f QY @r@gogty SIA 2 0
describingi KA a4 RIGF@Aa 2y GKS 2 NBI atdodihgiditieyPed, CIl OS¢
a global switch toveganismyegetarianism, ofiexitarianismcould deliver savings of 5bn

tonnes (or above) of CO2 a year by 2068rbon BriefJKencouragesudiencego read

more about the issue in think providedby the organisationlt is explained on the

2 NH I y A &dbsité\ tBajoedrdr bars show the spread of results from different studies

FYR GRFEGF gAGK2dzO SNNBNJ 6 NB websitB. FNRBY 2y S al

Daily coal consumption at six major power firms
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Figurel4: Daily coal consumption at six major power firms

SourceCarbon Brief UKMarch 2020. See a bigger version of this imagre.

Figure 14hows a static line grapitled Daily coal consumptioat six major power firmdt
was designed and produced by Carbon Briefdnélysis: Lauri Myllyvirta; chart: Tom
Prater) and posted on the organisation's Instagram account in March 2020 with three

hashtags#coronavirus#globalwarmingand#climatechangelts main theme is coal
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https://interactive.carbonbrief.org/what-is-the-climate-impact-of-eating-meat-and-dairy/?utm_content=bufferc6922&utm_medium=social&utm_source=twitter.com&utm_campaign=buffer
https://interactive.carbonbrief.org/what-is-the-climate-impact-of-eating-meat-and-dairy/?utm_content=bufferc6922&utm_medium=social&utm_source=twitter.com&utm_campaign=buffer
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https://www.instagram.com/p/B-HrwVdHR-p/?utm_source=ig_web_copy_link
https://www.instagram.com/explore/tags/coronavirus/
https://www.instagram.com/explore/tags/globalwarming/
https://www.instagram.com/explore/tags/climatechange/

consumption/air pollution, and it shows that2 N2 y I @A NHz& G SYLI2 NI NAf & NJ
emissions by a quarter in 2020 before and after Chinese New Yeamjtares the seven

years of the Chinese New Ygeariod and shows how daily coal consumption at six major

power firmsin China has been reduced due to Coronavituisng that period. The-#4xis

shows days before and after Chinese New Year's eve, which falls on various dates in the

second half of Januanyr in February, anthe Y-axis shows coal consumption, in tens of

thousands of tonneslQ,000 tonnes per dayJ.he datavis juxtaposes the increase in coal
consumption after Chinese New Year in each of the previous seven years with the current

year remainiig at the same level.

¢KS LI2ad RSaAONAROAY3A (GKAA Fasthelworld hadtleglodedfa | G A 2 y
the most serious virus epidemics of the century, the impacts on energy demand and

emissions are only beginning to be felt. In China, elettritemand and industrial output

remain far below their usual levels across a range of indicators, many of which are at their

lowest twoweek average in several years. All told, the measures to contain Coronavirus

have resulted in reductions of 15% to 40%@utput across key industrial sectors. This is

fA1Ste (G2 KIFEGS SGALISR 2dzi F ljdzk NISNJ 2NJ Y2NB 2
weeks, the period when activity would normally have resumed after the Chinese/eamw

holiday¢ ¢ KS 2 Néhdoyfdgésiudiehc2gp read more about the issue in the link

provided inthe2 NB | V A & lod lhsPagr&héi 0 A 2

The countries with the largest cumulative CO2 emissions since 1750
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The countries with the largest cumulative CO2 emissions since 1750
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Figurel5: The countries with the largest cumulative CO2 emissions since 1750

SourceCarbon BriefDecember 2019. See the full animatibere.

Figure 15 shows aanimated racing bar chart title@he countries with the largest

cumulative CO2 emissions since 115&as designed, produced, and posted on Facebook

by Carbon Brief UK in April 2019. The main theme of this chart is CO2 emission/air pollution,

and it presents a ranking of the countries with the largest cumulative CO2 emissions

between 1750 and 2018. Elaracing bar represents a different country and each colour a

different continent. The eyeatching bright red bars drathe NB | Rafiexfioiito China

and Japan, which appear in the visualisation in the second half of the animation. The grey
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https://www.facebook.com/watch/?v=849722228708180
https://www.facebook.com/watch/?v=849722228708180

bar represating the USA is more ey@tching than the other blue bars representing
European countries; it is visible and grows steadily throughout the visualisation. The post
describing this data visualisation on the Carbon Brief Facebook page also presents@ rankin
as of the start of 2019:

1) United Stateg 397 GtCO2

2) Ching; 214

3) former USSR180

4) Germany 90

5) UKg 77

6) Japarg 58

7) Indiag 51

8) Franceg 37

9) Canada 32

10) Poland; 27

From 2019, emissions would have to fall
Y %R to stay below 1.5C*

Pathway to 1.5C in

2019

;'J

without negative emissions

Figurels: UNEP: 1.50f AYIF S G NBSG WwWat ALIWLMAY3I 2dzi 2F NBI

SourceCarbon BriefOctober 2020. See the full animatibere.
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Figure 16 shows aanimated line graphtited b 9t Y mM®p/ Ot AYIF 4GS G NBS
NB | DWag designed, produced, and posted on Twitter by Carbon Brief UK ineDctob

2020. Its main theme is CO2 emissions/air pollutlbrefers to thelatest UN Environment

Programme emissions gap report and shows that unless the world begins to rapidly reduce
IAINBSYyK2dzaS 3AFa Syraaarzyas (KS adp/2HEeNBlF @F¢ &
explains that if global emissions had peaked in 2000, a 3% annual fall would have been

enough to stay below 1.5C. Instead, emissions continued to rise almost every year until

2018. Therefore, from 2019, emissions would have to fall 1§%aato stay below 1.5C. If

emissions fail to drop then the 1.5C carbon budget will be used up within eight years (by

2027). The colours of the following years change gradually from yellow to orange, red and

purple indicate the danger related to the in@®e in greenhouse gas emissions in the

following years. The post describing this visual on the organisation's Facebook page

encourageswdiencedo read more about the issue in thek providedby the organisation.

4.3.1.2 Climate Science Poland

The first of the two following examples of data visualisations published on soaiké e

WWEF Poland was designed by Ed Hawkins, and the second was outsourced externally.

Figurel7: Warming stripes for Poland

SourceClimate Science Poland, May 2020thor: Ed HawkingUniversity of Readingpee

a bigger version of this image posted on Facebook by Climate Science kRaland
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https://www.facebook.com/naukaoklimacie/photos/p.3018002898260233/3018002898260233/?type=1&theater

Figure 17 i®Warming stripeswith which I introdiced this thesislt was generated by an

interactive toolthat allows users to create stripes of different countries, continents, oceans,

or the entire globe thatepresent longterm temperature trends Theauthor of this

interactive tool and data visualisation is Ed Hawkanslimate scientistrom the University

of Reading. The datavis was posted on Facebook by the Climate Science Poland in
September 2020. Its main theme is global warming, and it illussrtite rise in average
temperatures in Poland over the past 100+ years. The post describing this data visualisation
on the Facebook page says that this is an updated temperature visualisation from the
#ShowYourStripes series, and that this is how the ageetamperature in Poland changed

from 1901 to 2019. The post description explains what each stripe means (one year), that
navy blue is the coldest and dark red is the warmest year, and that this visualisation should
be read from left to right. Furthermorét says that the stripe for 2019 (far right) is dark,
almost brown because 2019 was recdimeaking in the history of temperature

measurements in Poland. Climate Science Poland encousagésncegdo read more about

it in the link providedby the organisations and notes that stripes for the world, Poland and

other countries can be foundere, andmore informationabout the datavis can be found

here.

POLSKA vs. KOLUMBIA

Emisje CO, [tCO,/o0s]

2016

= iCelambis
» [Paland

naukaoklimacie.pl dane: GlobalCarbonAtlas.org

Figurel8: Poland vs Colombia (CO2 emissions)
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SourceClimate Science PolanBecember 2019. See a bigger version of this inhage

The static line graph is titled Poland vs Colombiaalt posted on Facebook by Climate

Science Poland in June 2018 with four hashtags: #mundial2018, #POLCOL, #worldcup and
#climate.The main theme of this datavis is CO2 emissions/air pollution, and it shows that

over the years (from 1960 until 2016) Polaemitted more CO2 than Colombia. The post
RSAONAOAY3I (GKA& 3INILIK 2y G(GKS 2NHIYyAalGAZ2YQa
emissions: Poland versus Columbia. It also explains that in the visualisation, the total CO2
emissions from fossil fuel cdmstion and cement production was divided by the number of
inhabitants of each country. The organisation encouraetienceso read more about this

topic in thelink providedand notes that the graph was downloaded from G&bal Carbon

Atlas website and the characters from th8outh Parlseries were drawn usingp studio

Section 4.3 examined specifics of inf@tion-providing organisations selected for the

study. It investigated how the organisations use climate change datavis and think about
their audiences. It introduced datavis published on social media by these organisations and
identified for the studyThenextsectionwill analyse most emotive visual features of the 13

datavis selected for this study.

4.4Visual artefacts and emotions

To address emotions that datavis features may convey and evoke, | investigatethtive
meaningf the datavis selected for the study that were introduced in Sections 4.2.1 and
4.3.1. | first examined the major aesthetic norms and conventions oi3@atavis. In my
preparation for this, | identified eight main features of the datavis: (1) layout, (2) colour, (3)
font, (4) graphical elements, (5) annotations, (6) interactivity, (7) animation, and (8} hand
drawn elements. For full descriptions of tleesee Appendix 12. In relation to the emotions
that these features can convey and evoke in the 13 datavis from the sample, | found four
that were most significant: colour, hardtawn elements, interactivity, and animation. A
detailed explanation of éhotative meanings anddow each is applied to the 13

visualisations can also be found in Appendix 12. In this subsection, | discuss the four main
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http://www.sp-studio.de/

features against what the organisations have said about their aesthetic choices to evoke

emotions which is discussed the following section 4.5.

4.4.1 Colour

Colour is often seen as an expression of emotional meanings; however, these meanings are
not universal, and their interpretation is always influenced by cultural context. Therefore, in
my analysis, | have fosed not only on particular colours, often seen to be intuitive (Muth,
2018), and the metaphors they may carry in a given culture such as red for danger, but also
on their features such as brightness/value (the scale from light to dark), saturation (scale
from full colour to pale), and the use of gradients and contrasts (Margolis and Pauwels,

2011).

Many of the datavis from the sample use common conventions and colour associations that
may evoke emotions by conveying ideas. For example, the datasignedoy WWF Eland
published on social media by WWF Pol&hich Member States support an EU 2050

climate neutral goa(Figure 9uses different colours such as green, orange, red and black to
indicate which EU countries support an EU 2050 climate neutral gbath are still

hesitant, and which are opposed. Egatching, clashing colours engage and grab attention;
the red and black cammtuitively connote danger or death andvoke fear and a sense of

warning, while the green can connote the environment aadrhony with nature.

Ld
0 o

Which Member States support an
EU 2050 climate neutral goal?
[ Onboard
Looking promising
7] unlikely to block
I Opposed but might do a deal
I Strongly opposed

WWF

Want to know more? See explainer on wwf.eu

Created with mapchart.net ®



Source WWE Poland

Indeed, the colour red is alarming and may be used to invoke a sense of warning and danger
as seen in many of the datavis (see Figur@s ®, 1112, 1617), but it caralso be used, like

other colours, to show contrast by highlighting significance or showing difference
(Feigenbaum and Alamalhodaei, 2020). The contrast can be created through colour choices
such as brightness or saturation (see Figures®,17:-12, 15,17). For example, datavis in

Figure 11United on climate (divided on everything elgsgs bright orange and red only on

one of the four pie charts. This stands out from the other charts, which use neutral pastel
colours, creating an impression of neuttliThis juxtaposition may be alarming and can

create a sense of warning and danger.

UNITED @0 CLIMATTE

@it (divided on everything else)

climate
concern

*pased on real UK polling data

SourceWWF UK

Moreover, the datavisan use the gradual colour transition to tell a visual data story.
CSA3Syodldzy YR !'fFYFEK2RIFESA onvnnun0 SELX LAY
colour transitions that is often gradual and blends together as it progresses (i.e. from blue
forcoldii 2 NBR F2N) K23G0¢ 6 LIMWaoning stipeS B\Rbl&h& I Y LI S A
designed by Ed Hawkins (Figure 17), which communicateshoolygh colour each

colour/stripe represents the temperature in Poland. Gradual colour transitions, from

different shades of blue to red, show a temperature change over time in Poland, which can

evoke fear, worry or sadness. Here, colours are also used on the basis of human associations

as metaphors for warm (red) and cool (blue) periods/years.
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Source#ShowYourStripes

4.4.2 Hanedrawn elements

Handdrawn elements are suggested to be another highly emotive feature of datavis. They
are present in several data visualisations from my sample (Figuresl®)1As suggested by
some authors (Feigenbaum and Alamalhodaei, 2020; Simpson, 2020) theltzawd

datavis and its aesthetic can create a feeling of authenticity and remind audiences about the
human(s) who produced it. A good example of this is the datawited on climate (divided

on everything elsgFigure 11). It uses imprecise circles/pierthahich may indicate a

more casual and relaxed atmosphere, and inaccuracy runs counter to the formal
conventions of datavis, such as a clean and simple layout and precise elements (see Tufte,
2001; Kennedy et al., 2016&Joreover, a kind of playfulness# handdrawn elements may
evoke friendly feelings towards the datavis. Therefore, emotions associated with this visual

style include pleasure, joy, satisfaction and excitement.

4.4.3 Animation

Two animated datavis in my sample designed and publishecitbo@ Brief UK (Figures 15

and 16) engage users with a dynamic process, gradual building change, tension and

dramatic narrative. Animated twdimensional charts can represent change, growth or

decline. According to Kress and van Leeuwen (2006), in WeStérh (1 dzZNBS & G KSNB K| 2

shift from a focus on the vertical to a focus on the horizontal, a change from a concern with

W2 K- § Aa GKS adlrdsS 2F IFFIANARAKQ ' YR W2 KSNB |

LINE ANBaaSR 2N I NB dréxampe, dR&/i©in kigh® BEYEP: 1DSICIP M o 0 ®
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Of AYIFGS GF NBSG )uses thidlbdkosital didamion ® Husthde EoBdéras
about where greenhouse gas emissions are going. It can evoke emotions such as fear,

sadness or worry.

From 2019, emissions would have to fall
1Y A1 to stay below 1.5C*

Pathway to 1.5C in

2019

2]
)

without negative emissions

SourceCarbon Brief

4.4.4 Interactivity

On the other hand, quite different emotions can be evoked by interactive datavis. For

example Warming stripesgreated by the interactive togiShowYourStripesan engage

users by allowing them to persoriee the information they receive about the rise in average
temperatures in different locations over the past 100+ years. Such interactivity can invite
I dZRASy 0Sa a2 SELX 2NB GKS AyF2NNIGA2Y 2y GKS

and can evoke eptions such as joy, satisfaction or excitement.
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Source#ShowYourStripes

4.5 Producing datavis to evoke emotions

The campaigning and informatigroviding organisations recognised differentdiences

who were more or less knowledgeable about climate change and therefore also about

climate change datavis. Interestingly, despite their different objectives, none of the six
organisations believed that there was any conflict between the infornnati@and the

emotional aspects of data visualisation. On the contrary, the interviewed professionals

recognised three important roles that emotions may play in data visualisations. The first role

Aa (2 3ANIXo FdzZRASYOSaQ I (nitteyopidattfedatyy R A Y ONB I a S

visualisation. This was considered to be especially important on social media.

The second role is to facilitate understanding of datavis by individuals who may not be able

to understand information based on numbers or statistichjcl reflects findings from

Kennedy and Hill's (2017) research on visualisations and emotions. This kind of intuitive
perception of information was recognised and mentioned by Anna from Climate Science

Poland when asked about the importance of emotionRih G A aY G ¢ KSNBE | NBE |
of receiving information and for someone a sense of increasing change, for example, is the

gre& Ay G6KAOK AYTF2NX¥IGA2Yy Oly 0SS O2y@Se&éSR a2
As an example of a data visualisationNdp A Y3 Ay (GKA& gl e&x ! yyl NBOI
(Figure 17), which visualises data abthé rise in average temperatures in Poland over the

past 100+ yearscreated by Ed Hawkins and shared by Climate Science Poland on Facebook:
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ltseemstomeal KI 0 LIS2LX S 6K2 INB fSaa ylLtedAaolt
don't know what it is exactly, but | can see that it is getting warmer. So, on one hand,
it is a visualisation that, at some level not fully understandable, but some kind of

looking, feeling and seeing that something is happening reaches people.

The third role of emotions in datavis mentioned especially by campaigning organisations is
mobilising audiences to action. Patrycja, a communication specialist from Greenpeace
Poland referred tdhis function in her statement about the importance of emotions in

datavis:

In my opinion, emotions are the key to convincing anyone to do anything and we
must try to evoke them if we want some change. Because data and information are
there. If it was enugh that there is only data, then we would need no visualisation
and organisations like ours. The fact that the mere fact of the existence of some data

and facts is not enough, makes us arouse these emotions.

This comment links directly to my researchegtion on whether emotional responses to

datavis can mobilise people to act. It is suggested by the professional participant that
emotions triggered by datavis may play a significant role in engagements with datavis and in
motivating people to act and thatisualisation is of great importance here, not just data and

rational information.

This assumption was supported by other participants from informagimviding and

OFYLI AIYyAy3d 2NEIyAal dA2ya ¢6K2 | RYAGUSR GKI G
one that results in insights and/or emotional respongesften fear or worry. Forxample,

Steve, the representative of Carbon Brief UK referred to the animated graph shown in

Figure1di A Gt SR da! b9t Y wmdp/ Of A ¥pradGcediahdhibisted Wa £ A LIL
by the organisation on Twitter. It alludes to the dangers of increagiagnhouse gas
SYAaarzyaszs yR Al ¢l a 6ARSt& &aKIFENBR 2y a420Al

think the reasons why things like this one have done well, the one that Greta shared, | think
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because there is drama in there. It is literally likdifi edge; you can view it and you can

FSSt yEAS(E@ d¢

It should be emphasised that targeting and evoking emotions such as fear or worry largely

occurs because climate change is an emotional topic and a risky and uncertain phenomenon
(Weber, 2015). Olivia communication specialist from WWF UK drew attention to this,

referring to datavis showing thamhore than eight hectares have been burnt in Australia

CA3IdzZNBE mMHY alL GKAYy]l ¢S GNB G2 YIS GKAy3a SY
thewoN] = fA1S GKS ! dzZAGNI ALY 0dzAK FANBaAZ GKSe
communication specialist from Greenpeace Poland, when asked about positive emotional
engagement through data visualisation on climate change, after a moment of reflection,

stated that it is difficult to be optimistic because the topic and the data that illustrate it are

NI 6§ KSNJ &FRY aidKIFIG Aaz ¢gKSy ¢S GFt1 Fo2dzi RIG
aSyasS (KId GKS REFEGlE A& y2i SEIFOGfeée KILLR dé

Most of the professionals regmised that their data visualisations usually illustrate climate

change impacts and therefore prompt shock, worry, fear or anger among audiences. This

reflects the literature, arguing that negative valanced emotions are most common in public
discourse andnediacoverage oDf A Y GS OKFy3aS ohQbSAtf Si Ifo
and activists often use fear and shock to inform about the impact and consequences of

climate change (Kluger, 2006; Wallaslls, 2017), which consequently affects the

perceptins and feelings of citizens (Ogunbode et al., 2021). However, according to Hulme
OHnnpvz OfAYFGS OKFy3aS A& y20 airvyLixe |y aGraa
phenomenon and so emotions related to climate change are not all aboutteliohange

itself. They are also influenced by the cultural context and linked to views of others and the

type of change desired (Hulme, 2009).
Anna, a communication specialist from Climate Science Poland observed that, in her

opinion, data visualisatiorthat evoked the strongest emotions were those that showed

how temperatures have changed or how iceberg ranges have changed over time:
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X@AadzZ f A&l GA2ya GKIFIG RSLIAOG K2g GKS GSYLIS

These animated things show the pregsion of changes and their magnitude. They

St AOAG NBALRYA&SH tbieakfig, orkils impressiveF aizf Eetganb A G U &

see how they influence emotions.

Ly GKA&a aidldSYSydas Ift2y3aARS (GKS ¥Beart GA DS
breaking," there is also the reaction, "that's impressive." This suggests that data
visualisations illustrating potentially sad climate change impacts can arouse different kinds
of emotions, those perceived as negative but also positive, suchceterment. Whether

this is the case, and what role feeling rules play here, is examined in the next chapter.

Steve from Carbon Brief UK also referred to emotions other than sadness or worry, such as
excitement and joy. He considered the success of data visualisation on social media in terms
of the number of people who shared it and he believed that two extrerailser very

positive or very negative emotions, tend to do better. He suggests that participation and
engagement with datavis may not always be about scaring people with datavis showing

consequences of climate change.

Targeting and evoking fearfamotions was also not the main goal of other organisations

and professionals. When pressed further on whether data visualisations about climate
change can evoke more positive emotions like joy or satisfaction, a few professional
participants agreed that #y could. Patrycja, a communication specialist from Greenpeace
Poland emphasised once again that the data on climate change is generally not positive, but

other, more nuanced types of data related to the phenomenon can also be found.

Apart from the aboveliscussed emotions related to data and the phenomenon of climate
change, the professionals involved in the visualisation design process also emphasised
aesthetic elements of datavis that can evoke emotions, such as-ticawh elements,

colours, animated ointeractive datavis.
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Most of the organisations use intuitive colours (Muth, 2018) such as red as a warning sign.

Olivia, a communication specialist from WWF UK explained the reason for this while talking

about the datavidMore than 8 million hectares ka been burnt in Australi@igure 12
NEFTSNBYOSR aSOSNIf GAYSa EtNBFR& Ay GKA& (GKS
gAUK FTANBaz ¢S ¢FyiSR (KSY G2 YIS GKIFG O2yy
about fires. Red is also kind of lik@ai 2 L) aA 3y I GK2aS 1AYyRa 2F 41 N

MORE THAN 8 MILLION HECTARES HAVE BEEN
BURNT IN AUSTRALIA

THAT’S EQUIVALENT
T0 ONE THIRD OF
THE ENTIRE UK

SourceWWF UK

Anthony, a multimedia producer from Carbon Brief UK pointed out the gradual colour

transition in the animated data visualisatittNEPM ®p / Of AYI 0SS GF NBSG Wwaft
NE | (Biguee 16)which used gradients as metaphors of approaching something fearful;

the colour transition from light to dark is a sign of the danger related to the increase in
ANBSYK2dzaS 3+ a SYAaarzya Ay (KS F2ff2gAy3 &S
daNJ SNJ F YR RIENJSNIFa 6SQNB ({AyR 2F SR3IAy3I Of 2
SYLKI aAaSR Ay (KS O2f 2 dzNXé¢
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From 2019, emissions would have to fall
Y %R to stay below 1.5C

Pathway to 1.5C in

2019

)

without negative emissions

SourceCarbon Brief

However, for some professionals, it wagportant to maintain a balance between the sad
and fearful data in a datavis, and a friendly and fun visual form created with the help of
colour. Olivia from WWF UK who designed some data visualisations for the organisation

illustrated this by discussingvb datavis from the sample (see Figures 11 and 12):

2S R2y Q0O syl AG G2 2dzYL) 2dzi ¢gA0GK | @SNE
look at, we want it to be quite friendly, we want them to click on it to read more.

People kind of share it becaus®it | R2 N} 6f S o6dzi GKS YSaal3as
think there is definitely a way that you can invoke positive emotions with colour and

handdrawn font.
Olivia tried to find a balance between fear, worry, shock and fun through the positive stories

and phyful design of their handrawn datavis (Figure 11) containing four pie charts

comparing the opinions of UK residents on a variety of topics:
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The climate one is more of a friendly and playful, kind of almost fun illustration. The

F2yG LQ@S dzaSR 2y (GKS RNIgAYy3I Aad Yé KIYRS
fA1S wX8 L UGKAY]l Yé AffdzZAadN 0APYa aaiz22154 A&
kind of thing. So we teamed these scary stats with4hooking illustrations tc |

mean almost confuse people, but not really.

Olivia believed that although the topic of climate change usually triggers fear and worry, the
aesthetic choices ahfeatures of datavis design have the potential to evoke positive
emotions such as fun and a sense of playfulness. The imprecise style efitaanddata
visualisations (see Simpson, 2020) was also mentioned by Olivia from WWF UK when

discussing the sameahd-drawn datavis:

¢tKS OANDtSa Ay (GKS LIAS OKIFINIA& FNByQd I OiGd
a2YS 2F GKS Affdzad NI GA2ya | NBYIODaE LISANFRS QAL T
people can relate to that. Instead of drawing perfect cireed perfect lines in these
AYONBRAOGES AffdzAGNI GA2yas AGQa Y2NB fA1S
more friendly again, coming back to that thing of maybe just being able to associate

with it more.

This links with Feigenbaum and Aldm& 2 R SA Q& 0O H nH ndraunB@Epsy Sy 0 (0 K
that operate in different aesthetics have the potential to humanise data by evoking positive

associations and emotions.

To evoke this kind of positive association, other professionals use various types of graphic
symbols or illustrations in their work with datavis. For example, Anna, a communication

specialist from Climate Science Poland referred to online graphicsSmth Parkused in

the data visualisation shown in Figure 18 below which visualises CO2 emission in Poland and

/ 2t 2Y0ALF & | NBLNBaSyidragazy 2F SIFOK 2F (KSa
chart just to make it somehow more friendly, cheerfuidesomehow people actually paid
FGdSyidAazy (G2 (GKSasS OKIFENI&a I ftAGGES Y2NB 27F0S
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POLSKA vs. KOLUMBIA

Emisje CO, [tCO,/0s]

2016

= Celambiz
> [Pgland

naukaoklimacie.pl dane: GlobalCarbonAtlas.org

SourceClimate Science Poland

The professional péicipants who designed or published visualisations for the information

providing organisations also believe that anxiety emotions can be induced by animated

graphs, charts and maps. For example, Anthony from Carbon Brief pointed to the

aforementioned animted line graph about the dangers of increasing greenhouse gas
SYAaarzya Ay GKS F2tt26Ay3 &SIFENRY aL YSIHy @K
NEaSyofSa tA1S I OfAFTF SR3AST YR a2 GKSNBQa
edgel S ¢6SQNB Ay (NRdzof Soé !''a {(iS@Ss GKS asSozy
F NHdzSazX AG YIFIe 221 RNIYFGAO 06SOlIdzaSY aé2dz K
Y2NB yR AU 3SGa 62NBS YR 62NAS YR 62NRARSDE

However, it is not only animatl line charts that are believed to evoke this type of dramatic
narrative and emotions. The professionals from Carbon Brief also referred in their
statements to an animated bar chart (Figure 15) showiegcountries with the largest

cumulative C@emissions since 1750
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So, anything where there is some type of storytelling or dramatic narrative within.

CKFiQa ¢6Ke (GKAA FYAYFGA2Y @g2N]a a2z oStf

know we call this racing bar chart. Thisis asenseolygi2 ¢ & 2 dzZQNB | y i A OA

where is this going what is going to happen you feel like you have to stay with it, you

KIFgS G2 (1SSL) ¢l OKAYy3 G2 aSS ¢KIG Aa 3I2AyY

going to happen you might have a guess but then whoa Idukt'w happened! They
KIF@dS 28SNI 1Sy GKSYX

This datavis deploys features such as following certain categories/countries as they change
significantly over time (Kirk, 2012). This comparison to other countries or time periods can

trigger shame, pride, anger worry.

The countries with the largest cumulative CO2 emissions since 1750

ilative CO2 emissions (million tonnes)
100,000 200,000 300,000

397157

213,843

179,966

89,661

76,761

58,520

India ., .,

Bar urs represent regions
e .
36,968 ' 2 y
”
A
31745 L

CarbonErief

SourceCarbon Brief

Some of the professionals from the organisations agreed that these kinds of animated data
visualisations may allow people to process information omamotuitive and emotional

levels, not necessarily using the language of mathematics, as pointed out by Steve from

/[ FNb2Yy . NASFY aiKSe [ft2¢ e2dz G2upp&Ss FSSf
OKIFIy3aSs I OSNIFAY (AYR 2F (Syairzyo¢

The professional&ho create interactive datavis also believe that audiences enjoy
interactive features, and their first emotional reactions may not be so much about the data
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itself, but about its interactivity and the possibility of exploring data for themselves, as
illustrated by Steve from Carbon Brief UK who talked about another interactive datavis
designed by the organisatian | LJLJSRY ¢ KS g2NI RQa O2lf LI2oSNI L

You can see veruickly how much coal there is in China but also the interactivity of

it that is what people like, so if you live in the US you can just concentrate on the US

and do your own do your own journeys through the data. So, people really like

interactive data.
¢tKS 020S O2yaARSNIGAZ2Ya YIe &adzZ3asSad GKFG GK
interactive datavis is similar to whathaf®iINJ 6y St SYSyida OFly S@21S Ay

positive emotions.

The potential of the visual form and features to evokeations presented in this
subsection is of great importance, however, whether this potential translates into reality,

and whether datavis have such power, will be examined in the next chapter.

4.6 Conclusion

Thischapter discussed different types of organisations selected for this study and

introduced the 13 data visualisations that the organisations shared with the pubkocial

media It outlined the relationship between the type of organisation and theiagat

practices and indicated that the campaigning and informafooviding organisations use

different approaches when using and sharing datavis with audiences. The chapter revealed

the processes involved in datavis production and showed that designemgsemple datavis

requires resources that campaigning organisations in my study lack. This finding links with
CSA3ISyoldzy FYyR ' fFYlIEtK2RFSAQa OoHnHANUL | NBdzYSy
GfE AYAGSR NBaz2dzNOSa G2 SAidKpNre&dwindhehdcessaryRI G L
RFGF A1Affaég oLIPcyod | 26SOSNE (GKS OKIF LIISNI ak
approactesto create their own datavis, which sugge#tat datavis are important in their

work. At the same time, it should be emphaesl tha information-providing organisations

are not larger and do not employ more people than campaigning organisations. They were
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created to improve the understanding of climate change in terms of science and focus their
work mainly on data and data visualisatis, therefore they design and use more datavis

and have more resources to do so.

The findings from the chapter showed that the organisations are aware of emotions being
generated in their dataviand consider them to be an integral part of data communicat

Data visualisations about climate change published by the organisations are the result of
specific choices that can powerfully evoke different emotions in audiences which is
suggested by a number of authors (sa#te, 2001; Kress and Van Leeuwen,@0argolis

and Pauwels, 2011; Kirk, 2012; Hill, 20dénnedy et al., 2016-eigenbaum and

Alamalhodaei, 2020 The organisations identified three emotive factors in datavis that are
mentioned by Kennedy and Hill (2017) in their research: subject mageresented data

and visuaform. In their work, they mainly focus on emotions related to the scary and sad
topic ofdatavisand data on climate change, suchfaar, worry or sadnessften evoked by

use of colour or animated datavislowever, they also acknowledged that the datavis visual
form can not only amplify this fear and anxiety, but also evoke joy and exciterfrent.
example, some organisations believe that using interactatures or hanelrawn

elements may produce positive emotions in their audiences. This partially confirms work of
Alamalhodaei and colleagues (2020) on data comics. The authors suggest that some hand
drawn graphs despite their serious and often sad conteetable to tackle different topics,
F2NJ SEFYLXES OftAYFGS OKIy3ISTE Ay | RA&LFNXYAYS
FoAdzZNRAGEE OLIDHN PL P

Finally, the chapter argued that most of the organisations were unable to determine

whether and how data visuightions can mobse audiences to action, except that they

believe that emotions may play an important role in engagements with datavis. The chapter

has preserngd professionals' perspectives avhichdatavis factors and visual features can

evoke specifiemotions in their audiences arftbw thinking aboutmotions can plag role

in datavis design. The following chapter will expand these considerations and analyse

I dzZRASy 0SaQ Sy2iAz2ylf SELSNASYyOSa (2 FyasSN i
whetheraudh Sy 0S4 Q SyY2idA2ylf NBaLkRyasSa G2 GKS RIFGl
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were meant to evoke. In other words, do datavis work in the way the organisations and

datavis professionals intend them?
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S Chapter Five,:

I dzRA Sy OS a Respoviseditd atA Visualisations
5.1 Introduction
This chapter draws on 34 sestructured interviewsand 13 followup interviewswith
audience participants who reacted on social media to one or more climate change datavis,
as introduced in the previous chapter. As discussed in Chaptiera2ighout the social
science literature there is an argument that emotions are socially mediahd constructed
(Hochschild, 1989) and embedded in the social and political context (Ahmed, Z6@4g
aspects of emotion makingre an important factor while studying engagement with datavis
OYSYYSRe YR IAftZ HnmtT SHMQ20MyGrdy2@20) Yy R . KI NIH
However, to date, there has been little empirical contribution to the understanding of
emotional experiences of data visualisations from a sociological perspective. To address this
gap, this chapter explores the first research quastof this thesis that is: how and in what

ways does data visualisation convey and evoke emotional responses?

The chaptebuildsupon twopreviousempirical studiespresented in Chapter Two. The first

2yS adaK2ga GKIG aO2y(SEGdzl £z a20AFt FyR Odzf (d
GAGK RFEGF @Aadzk £ A&l kAR The secandragyes B&R éngagitig withf © = H
datavis concerns many different emeotis, triggered by various factors in a visualisation

(Kennedy and Hill, 2017). However, the chagieesbeyondthis work by expandinghe

| dzii Ke2ghidiefdts regarding emotional responsedifitavis in various ways. First, by

showing that different soci@ultural (and political) contexts and factors can affect not only
engagements with datavis in general, as argued by Kennedy and colleaguds) (b0it 6

Y2NBE &ALISOATAOIT & | dzRA Sy OScaofthe ah@ptenadwiricds NI & LI2
work of Kennedyand Hill (2017by identifying which emotions are evoked by which datavis

factors and features.

The opening section of this chapter, therefore, begins with considerations of thefrole
factorsoutside the datavign emotional responses to data visualisations about climate
change embeddingaudienceLJ: NJi A @efsdalsgs iivshiR their wider relational webs.

Importantly, it recognises climate change as a highly emotional topic for the audience

135



participants and idetifies the emotional weight it carriest explores the importance of

spatial proximity in emotional responses to data visualisation (Campbell and Offenhuber,
2019). These findings take the chapter to the Section 5.3, which examines the main emotive
factorsin datavis and considers which have the greatest emotional charge. Following this,
Section 5.4 examines the relationship between these factors. Section 5.5 turns to explore in
more detailthe different featuresand visuaform of datavis, showingow they work to

evoke various emotions in different ways. Finally, the chapter concludes by comparing the
findings from the audiencparticipantswith the findings from the professionghrticipants

to investigate whether datavisvoke emotions in the way the organisations intend them to.

5.2 Emotve factorsoutsidedatavis

This section first explores the role that various semittural contexts and factors may play

in emotional responses to data visualisations about climatnge by embedding these
emotional responses within their wider social and relational webs. Here, climate change is
recognised as an emotional topic for audience participants and the emotional weight it
carries is identified. The importance of the emotiomapact of proximity techniques in data

visualisation is also explored (Campbell and Offenhuber, 2019).

Based on their grounded, qualitative, empirical research with 46 users who were not

experts in datavis, and using a range of methods, including fooup gesearch, interviews

and diarykeeping, Kennedy and colleagues (201i@entified six soorcultural factors that

affect engagement with data visualisations includidégnbject matter; source/media

location; beliefs and opinions; time; emotions; arahfidence and skilss .1).The
researchers argue thaudience® Sy 3l 3SYSyita oAGK aSt SOGSR OA
represented a crossection of visualisations on a variety of topics including migration data

were affected by social and culturantexts and factors. Similarly, my audience participants

talked about their emotional responses to datavis in relation to different social contexts and

factors. Therefore, this section, extends the work of Kennedy and colleaguej201b
exploreswhatd 2 OA ' f O2y GSEG& yR FFOG2NAE Yl & AyTft dzS

datavisandtheir emotional responses to them
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As indicated previously, it is recognised that climate change is a strongly emotional topic
(Weber, 2010). Importantly, McCright and Daml(2011) note how ideological polarization
on this matter has increased and deepened over tiffa@. example, the findings of a Gallup

poll in 2015 show a huge gap between how much Democrats and Republicans in the US

worry about global warming (The GallopNB I YA & G A2y T H nsiyoy(2016 A YA |

suggeststhatright SI yAy 3 AYRAGARdAzZ £ & I NB YdzOK f Saa

caused climate change than ld&aning peopleRecogrsing these divisions and the

emotions they may evoke imy audience participants, at the beginning of each interview,
audience participantsvere asked about their interest in climate change and political views
(see Appendix 1). This helped to identify their emotions in relation to the subject matter of
datavisand disentangle emotional responses to climate change from emotional responses

to other factors in datavis.

As mentioned in Chapter Three, most of the audience participants identifexdselves on
the political left and their emotions were often closetglated to their political views and
affiliations. Moreover, many of them recognised a link between their emotional responses
to datavis, concerns about climate change, and being to some ebdftféaning

individuals. For exampl&eorge, a 2§ear-old British selemployed environmental
consultant based in the UK illustrated thisdpnnecting his political leaning tos approach

to climate change:

LQY Ay (2 abigkiNdrok otean dons&vatiomeocate. And then | guesd
3dzS&das dzyddzNLINRAAAYy3IE &z LQY 1AYR 2F 2y
those things really. So, yeah, not crazy leftpdt2 L R2y Qi RSa
NEFffted | yR LQ@S | f ¢ kharge andeByionhentl S NB a
Otheraudience participantglentified themselves as completely leftistightly leftist or
placed themselves at the centre of the political spectrum. It was therefore not surprising
that, as a risky and uncertain phenomenon (Wel2015), emotional responses to climate
changeitself played a significant role in how data visualisataiout climate changaas

experienced by thaudienceparticipants in the studyThis finding links to Kennedy and
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I A f £ Qaorkishkowingtthat tle subject matter of visualisations provokes strong
emotional responsesviany audience participanisa myresearchemphassed that they had

a longstanding interest in the environment, and they worried about the impacts of climate
change. For example, Mark (male, 64, white British, insurance briokeed in the UK),

when asked about his attitude to climate change, expresssdtnong concerns about the

role ofhumarsin accelerating this process

L GKAY]l LQ@S ltglea 0SSy AYyiGSNBaluSR (02 085
GKS f1ad LINRBPolIofe (SPARSIYNE (HKES ARI ra 3250 @K

the planet, and we need to do something about it.

Data visualisation from the sample that participants had encountered on social media

evoked strong emotions in them, including worry, fear, and sadness in the first place,

followed by frustration andinger.For example, sadnessidanger can be found in

al NAdzal Qa o6YIfSY nyX 6KAGS t2fAakKs L¢ ALISOAL
subject close to my heart, and I'm well aware of how much a person's actions degrade the
environment. Andtheé8 | NB Rl &4 ¢KSy GKS ySga NIAaSa vye

Surprisingly,sad or frightening datavimade some participants feel good by confirming their
0StASTaAD 'y SELFYLX S 27T 64 whitaBrih, taxi driGer ffbrAd dzy R A Y
Englandstatement about the maplore than eight hectares have been burnt in Australia

(Figure 12), which he o across on a WWF UK Facebook page and which triggered various
SY2(0A2ya Ay KAY YR LINR@2]1SR (G2 O2YYSyd 2y i
4dzaLISOGSR YR 0StASOSR® {2 A(ThékexBfple¥dwsT SSt K
that emotionalresponses to data visualisations about climate change, in thispteasure

at being correctmay derive not only from the data visualisation itself but from the beliefs

and opinions an individual already possesses.

Out of all participants, only Jeemale, age 36/Vhite British, works in customer service,
based in the UKgnd Ewgfemale,age36, white Polish, scientist and University teacher,
based in Polandgdmitted that a few years earlier they had denied thea that climate
change was caused by human activitdile discussing the WWF UK data visualisation
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United in climate (divided on everything eld&t she encountered on Facebgaless
excitedly explained that her views had changed when she joinetlabeur party a few

years ago:

| think the climate change stu€fwhen | sort of started moving back to the left

L2t AGAOCITffes GKS OfAYFGS OKFy3aS Aa YSIyl
Fy FgFdA €20 | o2dzi AGX mefdtiedinwittbniyd G KI G =

political views overall really that it was just deeply unfair.

As a leftleaning member of the Labour party, Jess felt anger as a response to seeing various
data visualisations showing consequences of climate chdrajaffected innocent people,

while multinationals and large conglomerates were not expected to make much change. She
was irritated and stressed this in her statements several times during the interview while
talking about the WWEKdatavis, showing how mudier political views and affiliation

influenced her emotions regarding the visualisation of data on climate change.

On the other hand, Ewa, a researcher and academic teacher from a university in Poland who
responded on Facebook to the visualisation iruFegL8 (Chapter 4) published by Climate
Science Poland which shows data ab@@2 emission over the years in Poland and

Colombia admitted that the change in her attitude towards climate change and her

emotions related to climate datavis were influenceddxplanationdrom the scientific

community with which she identifies as a researcher and scientist:

And because many scientific communities talked about it in a very scientific way,
there were special groups of scientists tasked with the responsibiliteeeloping
climatic change data, and, indeed, all the evidence seems to show that man has a

significant impact on climate change and therefore is capable of not making it worse.

Importantly, Ewa emphasad that various visualisations of climate change data played a
role in the process of changing her opinionmizY | y & Cxlimki €h&ngel Moreover,

they moved and mobilised her to aethich | discuss i€hapter Six.
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The importance of thé dzR A S yo@usr&i@ws,doth about climate change in particular,

and politicsmore generally, anéeelings of belonging to a specific social or political group,
community or network was also evident in the context of sharing datavis with others. Most
of the audienceparticipantswho did this indicated that theysually discussed datavis with
like-minded peoplemainly relatives or close friendgho shared the same values, opinions,
beliefs and feelings about climate change as they [eal.example, Aurora (female, 24

white Polish, psychology graduate, based in Poland) was very sad and angry when she saw
for the first timeWarming Stripeslatavis published by Climate science Poland on Facebook
whichillustrates the rise in average temperatures in Poland overpids 100+ yearsShe
explained with whom she shared this and other datavis about climate change on social

media that she considers important and exciting:

| usually hang out [on social media] with a very small group of friends who share my
level ofinterest. They try to catch up on what's going on and pay attention to what's

happening. We all can't stand the way things look and where are we heading.

Ly GKS flad aSyidSyOS 2F GKS 1jdz2GS FNRY ! dzZNB2 N
lookandg KSNBE | NB ¢S KSI R bfgathessangeRandiusir&ionS Y2 G A 2y &
Aurora explained that these are emotions related not only to the data presented in the

visualgation but also to the idea that there are people who do nothing about it and often

worsen the situation related to climate change.

Indeed, emotional responses to datavis were often associated with frustration or anger

against people who did not share the same values or political viewsdisnce participants

FYR RAR y20G OFNB I02dzi OfAYIFIGS OKFy3aSod ! y2{K
(male,age72,white Polish, pensioner, based in Polamdferance about his reaction to the

map of50 most polluted cities in the EBigure 7) by Greenpeace Poland @natered by

KAY 2y CIFOS06221Y daLlO LINRP@G21SR YS® , 2dz (Y2653
Ay t 2AsWagdR fother explained, this statement and anger referred indirectly to the

political situation in Poland including the current governmieattitude to climate policy
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(see more in Chapter 7) and people who supporTitis example shows that emotions in
response to datavis may be affected by the political contextaumtience® LJ | OS 2 F

residence.

Most of the audience participants hadehg emotions about the datavis that related

directly to their lives, including those presenting issues that were within their local or

national reach. Another example of this can be seen in Krzysztof (male, age 34, white Polish,
lawyer, based in Poland)he, when asked about his emotional responses to the same data
visualisation (Figure 7) showitige most polluted countries in Europe, including his, said:

G, SIKZ | yaSNW» . SOlFdzaS LIS2LX S YI1TS YS YIR gKS
differenceinKS GAYGSNJ 6KSy GKS@ adl NI FANAYy3I GGKS O
his anger was directed at people living in the same town as him and using massifieedoal

tile stoves, which have a huge impact on air pollution in most of Poland, incloingwn.

Indeed, as statistics show, in 2018, coal accounted for 36% of the total energy used in

Poland for heating residential spaces (GUS, Poland).

Similarly, Jan (mal&0, white Polish, educator, based in Polaexlpressed anger when

commentingon the same data visualisation (Figure®h ¥ O2 dzNES> L Y | y3INE
Fff NBRHE 2KSYy LINBFaaSR Fdz2NIKSNE KS | RRSR GKI
environmental and political situation in his countnychconsequently his anger derived from

his dissatisfaction with the Polish government and politicians. | talk more about these

relationships in Chapter 7 where | consider the importance of national differences in

emotional engagements with datavis.

Mariugz (male, 48, white Polish, works in IT, based in Poland), on the other hand, explained
his anger during the interview and emotional comment on the salat@ visualisation
posted on Facebook by Greenpeace Poland in reference to his dissatisfaction wottahis

authorities:
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| commentedoni KA & o0SOlFdzaSX ¢Sttt L RSOARSR G2 L
who is allied with a political group that | oppose, yeah. | think | referred to her and

wrote something about her there.

The above examples show that madtthe participants were sad, angry frustrated and/or

terrified if the threat was felt to be near to them either in terms of political worries and

beliefs or in terms of national spac&hisconfirms the observation of Campbell and

Offenhuber (2019aboutthe emotional impact of proximity techniques in visualised data.

Based on a study wittwwo hundred participants from the United Statebe researchers

argue thathA y R A @ &aRedubré aboutipeople and events that are near us in time, space,

andA YLI2 NI I y OS¢ 6/ I YLI6 St t, réfefeRcingCanipBeyl, ROBVYNE H A M

findings confirm tis argument whichis discussed further in Chapter 7.

The discussion in this sectisanggestshat how audience participants in my study faliout
datavis was dictated by thewtiewsand beliefswhichrespond to and are situated within

wider sociecultural, political contextd.therefore argue thaemotional responses to

datavis to a large exterttepend on by whom and in what contexts vissalions are

encountered This corroborates and expands the work of Kennedy and colleagues§2016
about engagements with datavéssocial and relationallhis section highlights that it is

difficult to make simplistic, generalized claims about wtaatotional statesspecific data
visualisations induce among diverse audiences. Social factors and contexts matter in regard
to how people feel about dataviand therefore tailoring datavis to trigger particular

emotions in usersnay not always have the desiredfect. It is further discussed in Chapter

Seven.

However,audienceparticipantshad strong emotions about datavis that present issues or
eventswhich are spatially proximatel hisconfirmsthe existing work about emotional
WLINE HiASYOKY& |j dzSséd@ata\(FamgbkllzandliOtfehhuber, 2019) demonstrating
that although climate change is a global issue, nangtience participantbad stronger
emotional responses to datavis that were most relevant to their spatial localibis

locd/national approach to datavisits intension with the global nature of environmental
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politics (see also Section 7.2) study ofdatavis that presents global data and topinay

produce different findings

My findings add to the emerging field of datavis in sociétighlightingthe importance of

sociccultural contextsandbroader views\ y | dzZRA Sy 0SaQ SY2dA2y Lt Sy-=:
datavis. These considerations move the chapter to the next section which explores

emotional responses evoked by different factorslatavis. Itarguesthat emotional

responses are affected not only bybject mater/broader views asliscussed in this section

but also datavis itself. It examines the main emotive factors in datavis based on those

identified by Kennedy and Hill (2017) to show which of the factors have the greatest

emotional charge and why.

5.3 Emotve factorsin datavis

The first part of this chapter began by considering the emotional responses to subject
matter or represented data in datavis about climate change, and their embeddedness in
wider relational webs and contextg/hat has been said so fardicates that how people

feel about datavis on climate changey bedictated by sociecultural contexts and factors,
LIS 2 LJX S a Q vievs.tHaweWes paltiofpBnts expressed a range of emotions in
response to a variety of factors in datavis (as seen in Kennedy and Hill, 2017), not just
subject matter or represented data. Importantly, some of these factors evoked more
intense emotional respores than others, which in turn led to greater engagement in the

given datavis.

This section builds on the work of Kennedy and Hill (2017), as it shows that engaging with
datavis concerns many different emotions, triggered by various factors in a visioaljsa
including the subject matter, represented data, design and visual style, the source or

original location of data visualisations, skill levels for making sense of data visualisations and
visualisations in general. However, it does not just confirmtvidennedy and Hill (2017)

have said; it moves the debate along bgtentifying which emotions are evoked by which
datavis factorsMoreover, it considers which fac®have the greatest emotional charge,

along with potential reasons for this.
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In my studyaudience participants explained that their negative responses to data
visualisations resulted from their views and emotions about climate change. It is recognised
that the climate change phenomenon is a strongly emotional topic (Weber, 2010). Negative
valanced emotions are most common in public discourse and mealrarage otlimate
OKIFy3aS 6hQbSAftt S FfdI HanmMoOd W2dzNYy I fAabax
inform about the impacts and consequences of climate change (Wallaadks, 2017;

Kluger, 2006) which consequently affects the perceptions and feelings of citizens (Ogunbode
et al., 2021). The interviews with my audience participants reflect these claims. The subject
matter of datavis; climate change largely determined audience pactpants' emotions. As
mentioned in the previous section, it mainly evoked strong emotions of worry, fear, sadness
about the consequences of climate change in the first place, followed by frustration and
anger at others who ignore the issudowever, althogh climate change was the focus of all

the data visualisations discussed in the interviews, each visualisation featured different sub
themes that evoked stronger or weaker emotional responses, for example highly emotional
datavis on plastic consumption amg UK audience participants or datavis on air pollution
among Polisiparticipants This is further discussed in the section on the importance of

national differences among audience participants (see Chapter 7).

Represented datdriggereda mix of emotions includingadnessanger,shame and pride. In

the case of Anjelo (mal82, Tonganmeteorologistfrom the South Pacific Island ©bnga),

who once lived in the UK for two years, the datavarmingstripes(Figure 19) that
representdongterm temperature trendsn different regions of the world published on

Facebook by Ed Hawkins evoked intense sadness. It was in response to data showing the
AYLI OG 2F OtAYIGS OKIy3aS 2y KA& LI IFOS 2F 2NA
triggeredsome kind of sadness inside of me personally, looking at this figure and of course,

0KS ydzYoSNB 62y Qi ftASPe 2KSYy LINBEaAASR FdzNI KSN

We here in the Pacific are in the frontline of taking in these consequences first.
Canpared to the other continents which are developed countries and | remember
also | think, yes, this type of data visualisation it is the ripple effects, you know.

When you looked at it, so many things come to your mind and to your heart.
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Figurel9: Warming stripes for Americas, Europe, Africa, Asia and Migieand Pacific

Original source#ShowYourStripesune 2020. Author: Ed Hawkins

Some datavis enabled participantscompare different datasets, which made some of

them feel proud or ashamed. For example, Mariusz,-gek-old Polish IT specialist when

pressed further on what kind of emotions the datas® most polluted cities in the Hy
DNESYLISIFEOS t2ftlyR GNAIISNBR Ay KAYIZ O02YYSydS
0KSaS NBR R20Ga FINB Y22adte Ay t2flFyR® 5A43INIF C
him to make a quick comparison to other countries and it made himagleghmed of the

country he lived in and identified with.

Conversely, Jadknale, age 45, white British, selmployed electrician, based in the UK),

who admitted that data visualisations on various topics make it easier for him to understand

the data, described himself as feelipgde, satisfaction and relief when reflecting on the

animated datavis by Carbon Brief showing that UK cumulative CO2 @msisgere lower

compared to other countries with the largest cumulative CO2 emissions since 1750 (Figure
MpALY F&f G NBIFffe 3IF22R OGdzrffes Ud2a LQY | yAl
o Ol FYR Al asSSyvya fA1S ¢ Smedsed fmrthéryon why thiS NI & L2

datavis made him feel relieved, Jarldedwatching the animated bar chart at the same
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https://showyourstripes.info/

timeY2 & € f A1 S L dhk Bnied King@#n Ho bdzrk downitle scals tBe further
gS 3A23 az oS QNHithvay8oln. Therd are fiveduhtiie& ahead of us in
0KS LRtfdziAzy wfl dzZAKaAa8 dQ

The strongly nationalised emotional responses of Mariusz and Jack towards the datavis and
RFGF AG NBLINBaSyida GdaNYySR 2dzi G2 0SS s aA3AYAT
theme is explored in more detail in Chapter Seven, which discusses national differences in

emotional engagements with datavis (see Section 7.2).

G sl a&a 2F44Sy GUKS @QAradzt F2N¥ 2F GKS RIEOGF@OAA |
responselt turned ou to be the first and one of the most important reasons that

motivated my audiencearticipantsto further explore the data (or not). This confirms the

findings from focus groups with neexperts conducted by Kennedy and Hill (2017) which
suggestthatvisuf adeftS YlIe& LINR@21S LIS2LX SQa adNRy3
to look more deeply into datavis. In most cases in my research, it was also the main factor
alongside the subject matter that drew my audierick NJi A Giehtlbnytdittée Qatavis.

For exampleYWarming stripesand its visuaform evoked such strong positivexperiences

and emotions in most of the participants, as illustrated by Aurora (female, age 24, white

Polish, psychology graduate, based in Poland) who encountered it on Facebib®k

scrolling her newsfeed:

And | remember it looked so pretty, so nice and so interesting that | stopped and

looked at this image and wondered what | was actually looking at. What is this?
Somewhere in my head started to pop up ideas of whatitcouiX ! y R FAY Il f f &
0SOFYS OfSINE L &dFNISR G2 NBFR AGX

Aurora and several other audience participants who responded to this datavis on social
media stated that it was a pleasure to look at it and that they enjoyed this positive
experience. They describé¢demselves as feeling kind of satisfaction and joy in response

to the aesthetic of thaVarming stripesinterestingly, this positive emotional experience or
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reaction of someudience participantsvas present, even though after further exploring the

datavis,they often felt a bit anxious and sad about the data represented

This contradiction between the appeal of the visual and the seriousness of the data suggests

that although the subject matteof datavis or represented data may trigger frustration,

fear, sadness, anger, worgy shame, the visudbrm hasthe potential to evoke more

positive emotions such as joy and satisfaction. This finding can be of great importance if the
consequences of rgative emotions caused by climate change or climate data are taken

seriously. For instance, Ogunbode and colleafiesearch(2021) showthat negative

emotions about climate chandeave negative effects oS 2 LIt SaQ YSy Gt KSI
insomnia symptms. Therefore, the potential of the visudrm of datavis in evoking

positive emotions may play an important role in affecting experiences of climate change

data, as negative valanced emotions are most common in paicourseand media

coverag2 T Of AYI 0S OKIFIy3aS o0hQbSAftf SG FfdZ HAmoD

the later sections of this chapter

As described above, three of the seven factors identified in the Kennedy and Hill (2017)
study on emotional responses to datagisepresented data, subject matter, and visual style
¢ were the most likely to evoke emotional responses in my study participants. However,
there were other factors that also require attention. For example, the source or original
locationof the data visualations discussed by Kennedy and Hill (2017) as a highly emotive
factor in their study triggered various emotions in my audience participants, including
contentment, frustration and anger. Most of the participants who reacted to this factor
trusted the orgaisation they followed on social media and therefore trusted the datavis
this organisation had shared with them. Therefore, the source of the datavis influenced
their desire to explore the visualisation. Omlfew of the participants showed distrust
towards the organisations that had created or published the data visualisation and emotions
that came with it. When asked about a map5@f most polluted cities in the EU (Figure 7),
which was createtbased on the data of the World Health Orgsation reportand which

has already been mentioned as a strongly emotive visualisation many times in this thesis,
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Marek (male, 40, white Polish, businessman, based in Poland) who came across it on

DNBSYyLISIOS t2ftlyRQa CIlF0So0221 LI3IAS I yaINREE NE

| mean, | know Greenpea is not a credible information source, but a rsrientific
information source. And | often have to start trolling when | see those manipulated
graphics because there's no serious debate with them because they actually don't

have any data!

Marek explaied that his negative comment on Facebook in response to this visualisation

GKFG 6l a WGKAA A& odzZ f AaKAGQ 6l a RdzS 2 KAA R
on whether he is referring to anything specific and whether he can provide different data

showing that this data(vis) is not true, he could not give an example. Fakiviae source

of datavis was the most emotive factor in the whole data visualisation. The intensity of his

anger had a direct effect on his willingness to engage with the datalie emotions

triggered by the source of the data visualisations made the viatigin unworthy of his

further attention.

Participants who were sceptical about the source of dat&% Ry QG  dn|dthgr] o K I
aspect of visualisation, such as data or visual stydes, worth further attention. This

confirms the finding from the previous sections thvaws andoeliefs may play an

AYLRZNIOFYG NRES Ay |dZRASYyOSaQ Sydtghoddpe f Sy I 3
emphassed that many audience participants did not pay attention to the source of data
visualisation or their original location and thus they did not have emotional responses to

this factor. Therefore, | suggest that this is the least emd&etor in datavis in this study.

Given the growing importance of fake news based on data and datavis, this area needs

further attention, however, it is beyond the scope of this thesis.

Another factor that played a significant role in emotional engagement with data

visualisations among my audience participants and which, like the previous factors, was also
identified by Kennedy and Hill (2017), was skill levels for making sense of slshsations.

Il OO2NRAY3I (2 YSYYySR& IyR I Aff OHnmTOX &dzaSNE
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the skills to decod®@A adz €t Aal A2y aé oLIPTOD® L NBO23IyAasSR

participants who had some previous experience with datavidada were more confident

and positive about engaging with complex data visualisations, and their emotions were
often triggered by visudbrm. Conversely, people with no university level education or prior
experience with data, statistor visualisatios, often lacked confidence, which made them
feel anxious. They were also more interested and more emotionally involved in simple
datavis. For example, Claire (female;y&&rold single mother, personal assistant| Avels

or equivalent, based in the UKpm the beginning of the interview stressed that she did not

know much about data visualisations.

The exception$o this findingof the importance oskill levels in emotional engagements
with dataviswere handdrawn datavisvhichevoked emotions in bdt types of participants.
| will return to this factor when discussing the importance of demographic differences in

emotional engagements with datavis in Chapter 7.

Importantly, audience participants reacted to the different factors of data visualisétoon
the very beginning of their encounter with them and switched between different kinds of
emotions very quickly. This complexity of emotional responses can be clearly seen in
DS2NHBSQA oYl f S3I -emplayed@ivikoantental dbhsiiltand edin te HK) T
musings about the datavignited in climate (divided on everything elbg)WWF Ukhat he

encountered and reacted to on WWF Instagram account (Figure 11):

{2 A0Qa 1{AYR 2F | LRaAGAGS NBIFIOlheRy G2 (K
about where the data had come from. And then [laughs] | guess the final stage was |
OlyQi o0StASYS GKSNBFQa GKFG oA3 | LILIz | §A

went through the whole range of emotions from that.

Different emotions were often triggered by different factors of datavis at the same time,
including represented data, design and visual style, the subject matter, the source or
original location of data visualisations, skill levels for making sense o¥/datisations and

the original source of the dat&dhis indicates not only the complexity of emotions but also a
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complex entanglement of different factors and emotions in datavis, as further explored in

the next sectionMoreover, engaging with datavis moerns a much greater number of

different kinds of emotions than fear, sadness, frustration, anger, worry, shame, pride, joy,

and satisfaction as presented in the following sections of this chapter. | therefore suggest

that dataviscan be seen as a8 S Y2VilIAf NBLIZAAG2NEQ Ay G6KAOK @I N

emotional experiences are located. Significantly, these experiences are social and relational.

This section summarizes and systematizes my findings regarding the various factors in
visualisation idenfied by Kennedy and Hill (2017) that can trigger emotional responses in
audiences. It moves the debate along by tying various emotions to tfileensection
identifies the three most emotive factors in datavis evoking different often contradictory
emotionsin audience participantg subject matter, visual style, and represented dqtidat

are discussed in more detail in the next section.

5.4 Contradictory emotions in datavis

As suggested in the previous section, the subject matter, represented data and visual form
were the factors that evoked the strongest, often contradictory, positive and negative
emotional responses among the audience participants. This section develspbkehie

further to explore the relationships between the three factors and emotions they evoked,

along with their possible consequences.

As indicated previously, the range of emotions in response to daaéast climate change

varied. The subject mattesf datavis and represented data usually triggered fear, sadness
andworry g KA OK f Ay14a ¢gA0K GKS | NBdzYSyda 2F hQbSa
causes and impacts of climate change usually lead to negative emotional responses.

L Y LJ2 NI | yiiiafd&dleatuest2813) argued that fearful representations of climate
OKIy3aS Oly aRA&AGIYOS 2NJ RAaASY3IF3AS AYRADARCZ f
2P0SNBKSEYSR FYR y20 SYLR6SNBR (2 F0O0G¢ O6LIDHOC
and othersandby some of my expemparticipants was not borne out in my datalone of

the audienceparticipantsindicated that fearful datavis was overwhelming or made them

feel helpless. On the contrarig,helped them to imagine/visuaé and identify with the
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issue, thereby activating compassion and desire to engage further and to actively do

something.l discuss this further in Chapter Six.

An example of this can be seen in what Ké¢en@le,age47, white British, seHemployed
analyst, based ikngland said about the complex datavis by Global Carbon Project (see
Figure 20) that she encountered online some time before the interview and brought along
to the interview as a datavis that changed her mind about something or mobilised her to
act: that one just blew me away and has completely changed my Wféhen pressed

further on why this data visualisation illustratinger 1000 IPPC scenario categories from
the IPCC Fifth Assessment Report, which summarize the wide range of ersigsianos
published in the scientific literature and are defined on the basis of-&&ncentration

levels (in ppm) in 2100 provoked her strong emotional responses, Kate answered:

| think actually in 2017 | read the second scientist warning, and thehRCC report
came out in 2018, and | think that chart | showed you [see Figure 20], it was just that
kind of chart showing how are we going to just completely turn that trajectory of

OFNb2y SYAadaarzya oex> (KIGQa 2dzad yS@OSNI 3

She added thiait was this change of trajectory that made her sad and terrified that it is not
going to happen in this current climate. Furthermore, when pressed further on how this line
graphof emissions from fossil fuels and cememade her feel, in other words what

emotions it evokedKate responded:

CSNNAFASRE 2N gSQff O2YS o6F0O1 G2 GKIFGZ 2d
G2NNASRS OSNE G2NNASRI |yR &SIFIKZI GKFGQa |

started delving into it a lot more.
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:: CDIAC/GCP/IPCC/Fuss et al 2014
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Figure20: Emissions from fossil fuels and cement (Gt CO2/yr) in the Representative
Concentration Pathways (RCPs)

Source: Global Carbon Project.

¢CKS AyaSyaArde 2F YIFHGSQa 62NNE KIFIR | RANBOGO S
stressed that despite her professional background, PhD in science, and training as an

analyst, she did not understand the entire data visualisation due to its statistical nature and

she did not spend a lot of time analysing it, but what she saw was strikintgeifgling

Sy2dzZaK F2NJ KSNJ FNRY (GKS &adGF NI G2 GF1S az2yS$sS a
shows the importance of confidence in emotional engagements with datavis and a link

between education and this confidence. | discuss these furth@hispter7.

[ A1S6AaST YIye 20G§KSNJ LI NI AOA LI vy GahaYRWEBNYGIQI SR
that emerged as first impressions when they encountered datavis. For example, Vera

(female, age 19, white Polidtalian, cookbased in Poland), said that many datavis she

OFYS I ONRPaad KIFIR | LRgSNI (2 S@21S Ay KSN)XY a{?2
of this first impression, a kind of enlightenment as some other audience participants

described it, played an importanole in determining whether audience participants felt

GKSANI FGGSyaGdA2y g1 a WOlFLdAKIQ o6& RFEGF@GAEA | YyR
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GAUK YSYYySRe |yl ONBAUSIST®SARI dnswy@iIA2ya alLX |
whether people decidéo commit time to looking at a visualisation and interrogating the
RFGF gAOGKAY Alé O6LIPmMoOUL @

Furthermore, it was highlighted by some patrticipants that this first impression could evoke

not only fear or worry, as suggested above but other different kindshadtions. Many

participants who raised this issue indicated that they felt positively excited, satisfied or

surprised by the visual form of the data visualisation. For example, Aurora (mentioned

earlier) described her first reaction to tharming stripedor Polanddatavis she
SyO02dzy i SNBR 2y Cl 0S6221Y daaé FTANRG NBIFOUAZ2Y
gyiSR 2 R2 Al a2 LINmfchanswha wisetl thigissge alsai K SNJ | d
indicated that the visual form of datavis evoked pagtemotions in them, including joy,

satisfaction, fun and a sense of playfulness from the very beginning of the encounter,

although the represented data were frightening and made them feel sad and angry at the

same time. Consequently, many of them felim@ltaneous attraction to the visual form of

adatavis but were concerned about the data and what was being visualised.

Therefore, @spite this excitemeniaudienceLJ: NJi A Geklingisof dis&ofnfort often

surfacedwhen they looked at the datavis mootosely and readed that it actually

presented data about the consequences of climate change and its impact. Some of the

audience participanttried to align the contradiction between how they felt and how they

should feebbout what the data visualisation presentdfxcitement, joy, satisfaction and

surprise on one side, with worry, sadness, frustration, fear and anger on the other, were the
emotionsmost commonly described by the participants. An example of the emotional work

61 20KaOKAT REZ Moy o GKI G TF2fwhit Bolish, Sciegtist wid T 2 dzy R
workswith datavis about climate change) comment ab&arming stripes for Poland

datavis (Figure 17) published by Climate Science Poland that he encountered and reacted to

on Facebook:

When it comes to visualisation, the impression is positive, yet when it comes to the

phenomena, I'm having mixed feelings, because all the time it's like 'wow’, it's a

153



great way to show it, then on the other hand, we have this thought deep down...

like, its getting worse overall.

Tom feltattractedto the datavisbut tried to align the contradiction between how he felt

and how heshould feehboutthe subject matter of the datavig\nother example of this

RAALI NRGE 0SG6SSY UKSIRU yR UKSEFNIUY yR GKS
(female, 22, Irish Indian, undergraduate student of Civil & Environmental Engineering, based

in England) responses to the question about her g@omal responseto the animateddata
visualisationArctic sea ice is also in dangdmowing the extent of Arctic sea ice that has

dropped in recent years published by BBC. Hawa camussthis animation online some

time ago and brought it to the interview as an exampledatavis that provoked their

AGNRYy3a SY2GA2ylf NBalLkyaSa FyR Y20AfA&aSR KSN
me feel happier, it makes me feelmoreen§ag Ay GKS 02y dSyd GKFG A
Mpym G2 wHnanmn aSk A0S SEGSY(d YAYyAYdzYoé ¢KI GQA
was related to the visudbrm of the datavisher skill for making sense of datawasd the

discovery of data and information that she had not seen before. She strongly enjoyed these
experiences. However, when pressed furtiberwhether there were other emotions as

gSttx 1 Igl LORYR2SSEWSRIYY Yo 1S YS KIydagngistBaD | dza S
the ice is melting. | think understanding the concept, but it was negative emotions when |

dzy RSNA ( 2 2 R Audiéhce @ighants blierhekperienced this type of conflicting

emotions in response to the visuarm of datavis and regesented data when they were

exposed to the data visuaditions on climate change. Their reactions were often

conditioned not only by the feelings they had but also by feelings that were appropriate to

the situation, cultural and social patterns, norms apectations;ti KS WFSSt Ay 3  NHz
(Hochschild, 1989) they accepted and followed.

My research data suggests thertgagement with data visualisation involves maoiyen
contradictorydifferent emotions triggeredby the subjecmatter and data it represets, the
visualform of data visualisatioramong other thingsin response to these conflicting
emotions, someaudienceparticipants tried to invoke absent but desirable emotions

regarding the subject matter and represented data and suppress presentiogsirable
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https://www.bbc.co.uk/news/science-environment-46384067
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emotions regarding the visufdrm. Thisreflects the work oHochschild (1989)hich was
discussed in Chapter 2. Hochschild introducedadtwecept of feeling rules and emotional
work, which refer to selfnanagemen2 ¥ 2y SQa 2 ¢ y vef sodaliskuatibrithah y |

3

Ad NB3Idz I SR o0& FSStAy3d NMypeEsé@hconrfédtsio I3dzA RS LIS 2

| 20K& OKA f RatdargGezhyt @8ihglruieE and emotional management
response taatavis on climate changmuld be seen in mgtata. Highlighting the emotional

work that happens when people engage with datavis is a contribution to knowledge.

Moreover,my findings contribute to knowledge by showing that datavis abwatrying

topics likeclimate change may not distance or makeal@nces feel helpless, overwhelmed

A

ordisempoweredtoactr & | NHdzSR o6& &2YS aOKz2fl NR 0aSS 7Tz
and some professionals from climate and environmental organisations interviewed in this

study. This is an interesting and importamantribution tounderstandinghe potential

impact of data visualisation related not only to climate change but also, for example, to the
Covid19 pandemicThis finding primarily relates to my second research question on

whether datavis can influence ptdial participation and mobilise people to act, which | will

explore in the next chapter (see Chapter 6).

Finally, by showing the emotive potential of the design and vigual of datavis, this

section extends the debate introduced by Otto and Marie M#uabout what datavis can

R2 +ta | @AadzZt (22t aF2N YF1Ay3a REFEGF GNI yaLlk

GKSYaSt gSa OlFlyy203G¢ O6YSYYSRE@I HAamMpO® ¢KS NBA&S

claim that visual as well as numerical aspectgplar Y AYLIRZ NI yd NRfS Ay
engagements with data(vis) (Kennedy and Hill, 2017). This sudigatstse way datavis

appear is important in terms of the emotions it evokes, with a consequent impact on

I dZRASYy 0SaQ Sy3ar3asSySyidia oAGK RIFEGFIGAad ¢KAA
different datavis formats and visual features play in these proces$saglore this in the

next section.
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5.5 The power of visual form

This section examines emotional responses to datBeasures arguingthat visual form is as
emotionally appealing as the subject matter and represented data it#4ifle some
relationshps between visual features of datavis and emotional responses to Hesm
logical and obvious and have been discussed by scholars and datavis de$ayreecample
by Margolis and Pauwels, 201¥uth, 2018 Feigenbaum and Alamalhodaei, 208dnpson
2020, there is still little sociological evidence about whether and how they work in the
context of datavisThis chapter addressthis gap. It investigates which datavis formats and
visualfeaturesare emotionally engaging to audiences and witycompares these findings
with what the professionals from theampaigningandinformation-providingorganisations
said about the importance of visumrm and what thevisualanalysis in the previous

chapter showed.

Most of my audiencearticipantswho did not have mathematical and statistical skills or
previous experience with datavis found simple data visualisations more accessible, emotive
and useful than other more complex datavis. When asked to identify a dataliggtion

about climate change that moved them, chadgbeir mind about something or mobilised
them to act, most of thearticipantsbrought along simple line graphs, bar charts or maps.
They also pointed to the specific features they liked mesth aseeing everything at once

on maps andeeing a change over time on a line graph

As Kennedy (2020) argues, the simghel standardised formats of bar and line charts have

become commonplacdor example theCovidm ¢p WFE | 0 G Sy arké&chaddaNIISQ R
case numbersSuch charts were prevalent in the UK and Polish news during the Coronavirus
pandemic and at the time of my interviews with participants. People were exposed to these
formats in the press and on social media, and this could idieencedaudience

LI NOAOALI yiaQ | yagSNERI The dalavisitheWdkoight toghe 1 K (1 K S &
interview. Indeed,my audience participantsften referred to simple datavis about Covi®

during the interviews anthe emotions they evoked in them, includidg-yearold Jo from

the UK, whaliscussed government line graphs and bar charts about people most at risk of

complications and death fror@oronavirus
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L KI@S +faz2 ¥F2dzyR YeaSt¥F¥ t221Ay3 2y GKS !
graphs about age groups and Cetfl | think | mostly do it to stop myself from

being so anxious about things. It makes you feel much better when you see a graph
showing that of all the people in the UK that have died from Ga9idnly 35 people

in your age group with no previously known underlying health conditions have died. |
g2dzZ Ry Qi KIF@S (1y2s6y (GKIFIG AT L KFERYyQl 221

I'a a K2 gskaniplg abva, tha simple formats of data visualisations can not only
provide important information but also evoke strong emotions in audiences in response to
the represented data. those related to the pandemic may calm and reassure some people
evoking paitive emotions by enabling them to understand the complex situation and the
large amount of data shared with them by different sources, as Jo noted after making the

above statements.

However, a distinction must be made here between simple datavisldlo&tprofessional,
coherent, appealing and attractive from those that look 'amateurish' and visually
inconsistent. For Adam (male, 34, white Polish, academic teacher involved-snargi
activities in his town based in Poland), bar charts made in Excel wgreinattractive,

evoking negative emotions and distrust towards the author and source of the datavis:

| don't like Excel charts and don't trust them. When | come across Excel charts in
publications, | become sceptical. This is some kind of bias, afeoves. And Excel

bar graphs are a horrible thing.

Adam added that he does not like datavis made in Excel even though sometimes he himself
uses this tool in his academic work for quick data visa@din, hence it is easy for him to

recognise them.

Inthis case, the visu&rm and the feelings associated with it once agaiaa very

important factor influencing engagement with datavis and desire to look more deeply into
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it. When pressed further on why this was so meaningful for him, Adam repliedhéad

no idea. Interestingly, he said he was aware that it was unimportant how the data
visualisation looked more important was whether it was reliable or not, but nevertheless,
he felt strongly affected by the aesthetics of the visualisation. Similgdter (male, 50,

White British, software developgbased in the UK)ho was fascinated by more complex
data visualisations saj@ointing tothe information sheetabout my researchvith different
chart types (seé\ppendix Jthat for him and probably foothers data visualisations made
Ay 9EOSt $6SNB 2dzaid o62NAy3aY G9EOSt L GKAY]
extent that people fall asleep if they see a simple pie clemyou have there in the middle,
2y (KS (2LJp¢ 0, Enotondl disyfult ordbdredbn@msEisidata
visualisations made in Exceseburagel some participants to devote any time to data
exploration. Most often, these were people confident in their skills and abilities or who had
an educational background in the field of data, computer science, statistics or sasioali
Most of them knew howto read particular chart types. This and other demographic
differences between my audience participants proved to be an important factor affecting

emotional engagements with datavishich| discuss in Chapt&even.

On the other hand, more complex anthbvative datavis often provoked positive emotions
such as excitement, contentment or joy in this kind of audience particgpdiese
emotions were often related to visual form, including animations, interactivity or hand

drawn datavis. For example, Petenentioned abovereflected on the various interactive

K

RFEGF@Aa KS OFYS | ONR&aa 2yftAyS FyR OG0KIFG KS T2

use, sometimes a little overwhelming, but they can be fun to use. And they do get the point

I ONER a & @ £evdn thas&whS ahRreciated more complex and innovative data
visualisations emphasgd that it was not easy to encounter them, as they are relatively

rare, including interactive ones. As some of the audience participants said, this is also one of

the reasors why they stood out so much and appealed to them.

However, undoubtedly, simple forms of data visualisation also have the potential to evoke

specific emotions. The audienparticipantsindicated that different types of datavis,

including maps and line gphs, may use differenttechqied I Yy R A Y LI OG | dzZRA Sy
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emotions in different ways, thus evoking different kinds of emotional responses. Many
participants pointed to the specific features that had particular appeal or impact, such as
seeing everything atnce on maps or seeing a change over time on a line Chzat.

emotional impact of spatial proximitynentioned above, was particularly notewortiry
response to mapsAudience participantsften indicated the maps as being most emotive

for them, justifyirg that they could see the scale of the phenomenon on a map from a
distant perspective, but at the same time felt strongly connected to it since it allowed them
to powerfully imagine the scale of the phenomenon. This is an important point as maps
allowed saone audience participants to see beyond their own contexts. For example, Bill, a
taxi driver from the UK, discussed the map by WWF UK that he encountered on Facebook,
which showed the area of burnt Australian forests in relation to the area of the UKlakes p

of residence (Figure 12):

L 2dz2OQNB Gl f 1Ay Fo2dzi FALS K2dzZNAX &AE K2 dz\
complete burnt, dead area, for as far as the eye could see in every direction. You
1y26> A0Qa FNARIKGSYAy3Io

Maps whereaudienceparticipants could compare the scale of an event or issue with the

rest of the world or other countries especially evoked compassion, sympathy or fear, as
shown by Jan's (a 3@earold Polish educator from Poland) quote reflecting on the near
reaktime map of fires around the world by NASA that he came across online some time ago

during catastrophic fires in Brazil and Australia:

Anxious, just like thagven terrified. You learn about these fires and so on, and you
know there's a fire somewhere, but now a map appears that actually shows what's
going on, not just that, it shows what is happening at the very moment we're looking
at it. It's really burningight now, it's really bad. So I'm scared for sure. Terrified, you

could say.

As Jan noted, maps allowed him to feel distant events as if they were closer in time and

space which affected his emotions.
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The second pattern | identified was a feeling of uncertainty in response to line gtaphs.

many ofmy audience participantdinegraphs evoked what Rosliegjalo H nmy 0 Ol f f SR
straightf Ay S AyadAayOdoéd 1''a GKS adl GAa-ingi@stincty | yR |
makes people assume that the trend presented by a line graph will continue in a straight

line all thetime, which may explain the common shock and fear associated with these types

of datavis. Indeedparticipantstalked about a sudden change over time and a feeling of risk

and danger associated with this. Ewa, ay@&@rold scientist and university teachéom

Polandwhose case | discussed in the previous section and who changed her mind about

climate change as being humaaused, illustrates this speaking about oneaf line

graphs(Figure 21) that she encountered on Facebook, which shows climate change over the
past12,000yearst L4 adz2NBf & Aa RAaOdzZNDAYy3IAZ YIFAyfeée 0SSO
is. So, | suppose the firstthiigk I &G O2YS& (G2 YAYR Aad aK20] o¢

Climate change over the past 12,000 years

Highest natural temperature in past 12,000 years

l — Gradual, natural climate change

Last 150 years zoomed in

| .ﬂ.in.uwl |

Figure2l: Climate change over the past 12,000 years

Source: The Logic of Science profildcagebook

Kate, on the other handy 47-yearold analyst from the UKmentioned aboveillustrates

this in a dramatic and frightening way dgscribing the line grapEmissions from fossil fuels

160
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and cemenshe encountered some time ago on the Internet and which she brought to the

interview as an example of a highly emotive datavis (FigQje 2

L GKAY]l GKS @AadzZt F2N¥3zI 2dzad GKFG OKIFy3S
CAGFYAOS 82dz (y263 &2dz OFyQi g i @K | &dzOP
Fff L OFY NBYSYOSNI GKAY{1{Ay3a Aa Mgth& GKI GG
steeply.

The above examples show that some formats of data visiain have the potential to

evoke stronger emotions than others. Moreover, the audience participants stressed the
importance of some visuéaturesand howthey affected theiremotions to varying

degrees. Therefore, | also explore here the resources which aroused the most or strongest
emotions in theaudienceparticipants and which thus seemed to be the most effective

These areolour, handdrawn elementsanimationand interactivity.

Colour turned out to be the most emotive element. Masydienceparticipants emphased
that it was the first aspect of datavis that attracted their attention while browsing their
social mediaeven when they did not know what the image was ahdubr exampleAurora
described her experiences withe data visuakation Warming Stripes for Polan@vhich she

encountered in a hurry on Facebook:

| remember flying somewhere, coming across tiS | dzii A FdzZf X &aONRBf f Ay 3
and seeing bars in weird colours. | had no idea what was going on. | didn't quite see

the gradient. The colours passed through each other nicely. And | remember thinking

it was so cool, pretty, and fascinating that | hagptuse and look at it, not sure

6KEG L 61a £221Ay3 a2 GKAYLAY3I a2KEG A&

The example of Aurora is one of many showing that colour can evoke positive emotions and
a desire to explore the datavis, but this is not always the case. For some parts;ifrent
choice of colours in a given data visualisation can be irritating and frustrating and

discourage them from looking at datavis further. | was illustrated by Georgeyad®ld
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environmental consultant who sometimes uses datavis in his work. Btdtsment he

refers to his colour blindness:

L adNHMZaA3tS 6A0GK | f20 2F SY@ANRYYSydGalt ai
R2Yy Qi (1y29¢ oKSGKSNI KA& Aa NBfSGFylsz o dz
when they use different dotted lined A § K NBXRa&a | yR 3INBSyas L R?2
2y FYR L NBFIffe adNHA3I{S gAGK GKFIGD L gAa
L R2Yy QG 1y2¢ ¢KIGQa 3I2Ay3 2y {23 &SIKOD

In situations when colour did not discourage my audience patrticipants, | identified three

Fdzy OliAz2ya GKIFIG AdG OFy LISNF2NY® CANRGTI a akKk?z
LIS2L) SQ& | GGSydAz2yd ¢KSYyZ Ay GKBmdRyIiSEG 27
function ¢ most often mentioned was the colour red and its intensity. Like Jan who

previously in this section discussed his emotional reaction to the map of fires around the

world, most participants who raised this issue indicated that the standalolurs

F3a20AF0SR 6AGK FSIFENI SP21SR | aSyasS 2F 42 NNE
GKFG a2YSOKAyY 3 A donfignisthep@viousty inénhdndd argudnént tikak A 3

some colours called intuitive (Muth, 2018) may carry certain pletas in a given culture

such as red for danger. The third function of colour tscreation of narratives which

illustrates a point made bfeigenbaum and Alamalhodaei (2028)rora illustrates this

speaking once again abowarming Stripeslatavis by Ed Hawkinglowever, this time she

describes her interaction with the interactive tool on thearmingstripesvebsite, which

allowsusersto generate a visuaation of temperature changes emy country or region of
GKS g2NIR® ! dzZNBN}¥ NBOlIffa K2g akKS aLlSyd | Yz
countries and a moment when one of them evoked stronger emotions in her due to the

intensely changing colours:

| remember one of the countridsft a powerful impression on me, but | won't name
which one because that was a few months ago. But seriously, one of the charts was
like: calm, calm, calm, and then a sudden break off, a dramatic difference. |

remember it left a powerful impression on me
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https://showyourstripes.info/s/globe

Handdrawn datavis or elementsf datavis were another highly emotional element. For

example, Rachel (female, 38, white British, learning technoldggsted in the UKdiscussed

the Mona Chalabi data visualisation of the annual increase of CO2 emission (in billion

tonnes)from 1850 until 2010 (Figure 8) thahe encountered on the Greenpeace UK

Instagram account. Thigaph, which is broken up inten pieces/imagesnoved Rachel

because of itwisualform and interactivitY & , 2dz O2dzZ R 4SS GKSNB 41 a
L ¢6la AYGSNBadSR (2 &aSS K2g GKS 3INF LK g2dz R
FNBE ljdzZA S LI Fe¥FdzAg & LU2BARAYOQaTESRdziz2 &ASNA?2

Thevisualform of this handdrawn datavis evoked a kind of intimacy and informality in

wlk OKSt Ay NBfFdA2y (2 GKS RIFGF @Aadza tAal dAazy
regarding the impact of handrawn datavs on emotions. As the author argues, this kind of
RFEGFr@Aa OFy 06S Y2NB SY20A0S Fa GKS& FNB 2F0S
NBLINSASYGlraAz2ya 2F | O2yOSLIié FYyR FNB ayz2ida |
appear more subjective (Simps, 2020, p.165).

Marjorie (female, 60, white and Asian Anglalian,pensioner, based in the YKvho

commented on the handirawn data visualisations about climate concerns among British

residents published by WWF UK on Facebook (Figure 11), expresisaithasentiment:

G!'yR a2 L t221SR a4 GKFdG YR L GK2dAKG Al ¢

why this was funny, she said:

| looked at it again and | thought, well, either this is somebody trying to pull a fast
one,oritsactuallyqii S I I22R 221S® ! yR GKIFIGQa oKe L
thought, yeah, that is really funny, actually. There's no numbers, so it's not meant to

be¢cg KI Q& GKS g2NRK b2d (F1Sy aSNAh2dzates o
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UNITED O CLIMATTE

@wwf_uk (divided on everything else)

climate
concern

* based on real UK polling data

Source WWF UK

Marjorie emphasied in her comments that she stopped scrolling through her news feed on
Facebook because this datavis drew her attention. She described it as funny and playful, and
referred to mundane and everyday activities, which illustrate the point made by

Feigenbaum ad Alamalhodaei (2020). The authors distinguish between conventional

datavis and graphic novels, such as hdnawn datavis, which operate in different

aesthetics and have the potential to humanise data by evoking positive associations and

emotions.

It should be mentioned, however, that for some people, hadrdwn datavis can also seem
unprofessional, which was indicated by Jack's statement about the same datavis by WWF

UK (Figure 11), which Marjorie commented above. baieily summed up the impression
thisdatavisualsation made onhiYy aL R2y Qi fA1S GKAA 2ySo Li
OK A f Ridlkay sRiEoff by his initial dislike of the aesthetics of the visualisaiua,

although he was asked about it several timiae did not want to tallabout this visua$iation

any more as if it were not worth his attention.
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The third visual feature that was strongly emotive for the audience participants was
animation. In response to the question about particular elemaithe datavis that made

her fed emotional, Hawa (studeritom the UK) answered that it is usually animation:

CSEFKET AG YIFE1Sa YS FSSt KFLILIASNI aSSAy3a (KS
some charts, some graphs are moving chartgraphsso it makes me feel happier,
more enlightenel, triggers feelings of happiness because | am able to visually see
FYR 20aSNWS RIGI GKFG A&a AYLRNOIFYyGo® S
1y26 Al OFry 0SS lFoz2dzi OfAYF(GS OKIFy3aS FyR L
time which makes mefegl dzA 0S L2 g SNF dzA & ¢Stttz 0SOI dza

know, understanding what the data is trying to say to us.

Similarly, Jack (electriciabased irthe UK) enjoyed observing the animated bar cludrthe

countries with the largest cumulative CO2 esnss since 1750 by Carbon Bfi€igure 15):

L Sye22e&SR Al FyR OdNAR2aAdesr &SlckdawsmeNR 2 & A (&
G2 AGZ Y& OdNA2ardedéd 1S gl a watthingtfe G2 A G | YR
animation that gradually safied his curiosity, as he explained later when asked more

closely about his emotions.

The last feature that strongly triggered the emotions of my audience participants was the
interactivity of the data visualisation. This was related to éxeitement and joy in response

G2 GKS 2LIRNIdzyAde G2 SELX 2NB Ragiintent abdul) & 2 dzNA
the distinction in the functions that data visualisation can perform, such as explaining or

inviting exploration. Some datavis notlgrprovided an explanatory picture of the data but

also facilitated visual exploration, which significantly increased the emotional engagement

of the participants.

Theseparticipantsenjoyed the experience of and ability to independently search for data
interactive visualisations. It encouraged them to spend more time exploring the datavis and
expanding their knowledge about not only their close surroundings but also other countries

with which they had no personal ties. When pressed further on thikynteractive datavis
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Warming stripes for Polan@Figure 17) was so exciting for her, Natalia (educator and

photographer based in Polandjommented while exploring the datavis at the same time:

G! YR 06S0OFdzaS GKS@UNB a2 AYyOISNIXOGAG®SE AdGUa Y
RAFFSNBY (G O2dzyiNASaAd® LUY 3J2yyl 221 Fd 23§KSN
the visualigtions that invite exploration more and are willing to devote more attention to

them.

Similarly Peter(software developer from the UKvho enjoyed complex datavis reflected on
some interactive datavis that he came across online baguwnable to identifyfor the
NBE&aSIHNOKY a{2 GKSe& OFly 06S ¥Fdzy G2 dzaS:
02 dzaSed ! yR (GKSe& R2 3IS{ {KS seddat iyiginotled3ng

Qx
No
_<
(0p))
i
>

QX
QX
©
oM~

encounter interactive datavis, as they are relatively raresohse ofthe audience
participants emphased, this is also one of the reasons why they stood out so much and

appealed to them.

Overall, more innovative datavis often provoked positive emotions in participants, such as
excitement, contentment or joy. Thesanotionswere most often related to visual form
including animation, interactivity or handrawn datavis. Tablé below provides an

overview of the themes, exemplified with recurrent resources from the semiotic analysis

and interviews with theaudience participants.

Themes Examples of frequent features | Emotions evoked
Emotions associated with risk of | Red, black, and bright colours; | Fear, worry,
climate change (change over tim¢ line charts. sadness
Emotions associated with Red colour; comparison of two | Shame, pride,
comparison to other countries or | or more relief, anger,
other periods of time (users elements/objects/categories; | worry,
situate themselves) maps. sadness,
frustration
Emotions associated with Hand drawn datavis or element{ Pleasure, joy,
interactivity, playfulness, and neutral or pastel colours; satisfaction,
friendly visual style of a datavis | animation; interactivity. excitement

Table6: Examples of the most emotive features in data visualisations
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It can be said that the resources used by professionals from the organisgtsuth as the

use of animation and colours to induce fear, simplicity to which users usually respond

positively, anl handdrawn datavis or elements of datavis that add joy, fun and authenticity

¢ FFSOG Sy2idAiz2ya yR SylFLofS 2NJ AYONBI &S | dzRA
Therefore, in most cases, the intuitions of the professionals frontdmpaigningand
information-providingorganisatiors were confirmed bywhat the audiences said about the

potential of visuaform of datavis. The most underestimated form turned out to be ap

which professionals rarely mentioned in their statements, and which often madead g

impression on the audiengearticipants

Likewise, the orgasations did not create or publish a lot of animations or interactia¢a
visualisations that made a great impression on the audisndewever, this is largely due to
the fact that desigimg such data visualisations takes time and resources and therefore little
is produced. This was also confirmed by audigraxicipants who statedthat not many

examplesof this type of visualisation can be found online.

Handdrawn elements were appreciated mainly by the campaigning organisations, while
most of theaudienceparticipants who had contact with them associated them with positive
emotions. Surprisingly, audiengarticipantsfocused much more on the visual resources of
data visualisation related to their positive emotions, while professionals emgdththat it

is not easy to evoke positive emotions in audiences because datavis about climate change
contains sad and scary data. One of the prime examples cdithenimationsthat
professionaparticipantsbelieve can create fear and dramatic narratives, while many

audienceparticipantsfelt a great pleasure to look at.

These findings contribute texisting debates on themotive potential of visual features of
datavis intudingcolour(Margolis and Pauwels, 201%uth, 2018, handdrawn datavis
(Simpson2020 Feigenbaunand Alamalhodaei, 2020 animation and interactivity (Kirk,
2012)highlightingthat for audiencesthese elements are the most emotive elements of
datavis Moreover, the chaptehasshed light on emotional responses to different formats

of datavis suggesting that maps and liggaphshave the potential to evoke stronger
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emotional responses in audiere¢han other datavis format3he chapteralsosuggests
that some professionals might underestimate thetential impacts of thevzisual form of

datavis.

5.6 Conclusion

It was highlightedn the introduction to this thesithat emotional responses to datavis are
largely overlooked within sociological literature. This chapter has edféetailed accounts
and analysis of the emotional experiences of audience participamgaging with climate
change datavidtbeganbyexathy Ay 3 | dzRA Sy 0Sa Q sSbjegtmattery | £ NB &
datavis, as largely dictated by wider socidtural contexts, theibroaderviewsand beliefs
both about climate change in particular, and politics more generByyemphasising the
importance of tlese relationships, this discussion contributes towards an improved
understanding of the role that different contexts may play in engagements with datavis. It
wasargued inthis chapter that emotional responses to datavis are not experienced in a
relationshp vacuum but as part of a web of interconnected relationslaipd elements

outsidethe datavis

The discussion then turned to the different factamsidedatavis that can affect the

emotional experiences of audiences. It became clear that while the topic of climate change

itself evokes strong emotions such as worry, fear, sadness, anger and frustration, there are

other factors that can strengthen these enmrts and evoke others, such as compassion,

surprise, pride, shame, joy or contentment. They also often determine whether ppaple

attention to the data and datavis in the first pladéherefore,l suggest that data

visualisatiorcan be seendsy WEBYWRTUANBLIZAAG2NREQ 2F Reyl YAO |
experiences. It can trigger multiple, simultaneous, changing and often contradictory

emotions. Moreover, boundaries between these emotions are a little fuzzy and therefore

they do not fit intoneatpositive, neutral or negative categories.

The next sections showed that these emotions evoked by datavisarely related to the
three factors in datavis: the subject of the visualisatithre represented dataand thevisual

form. The nuances associated wittultiple and sometimes conflictingmotional responses

168



to datavis were exploredind larguedthat it is not helpful to makaimplistic, generalized
claims about the effectenessof attempting to induce particular emotial states among
audiencesPeople experience different often contradictory emotions in responsatavis

and move between them very quickly. It is therefore difficult to categorise them and clearly
indicate what kinds of emotions particular data vissations evoke, what emotions

dominate and why.

The chapter concluded by considering the emotional potential of visual form in
communicating data by identifying the four most emotive visual elements of datavis: colour,
hand-drawn elements, animation andteractivity. | argued that these features have the
power to evoke positive emotions in audience participants even though the subject matter
and data of the datavis are sad or terrifying. This extends existing debates, suggesting that
datavis has the potdral to make unpalatable data, for example on climate change, more
enjoyable Thisprovokes a question about whether this is what datavis designers or experts
want and where this can lead. These findings pave the way for the next chapter, in which |
explore whether and how datavis can mobilise people to act and what role the emotional

responses to datavis mapjay in these processes.
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Chapter Six:

Datavis and Political Participation
6.1 Introduction
This chapter focuses on the second research question: to what extent do emotional
SELISNASYyOSa 2F RIGF@oAa NBEIGS (2 LIS2L) SQa oL
examines Neerland's (2020) statement that data visualisattamsnobilise peopleto act as
citizens and take part in political debates or everyday discussibeschapter advances a
debate discussed in Chapter Two which suggests that political decisions are the result of not
only rational judgements but also certain emotions that naate people to act and
participate in public life (Coleman, 2013; Wdbkgensen, 2019). This chapter builds on the
findings of the previous chaptemnhichshowed that data visualisation evokesiltiple and
often contradictory emotions that play an impartt rolein involving audiences in climate

change issues, which in turn may provoke them to participiocratically

As discussed in Chapter Two, | understand political participation in a wider sense as not only
goal2 NA Sy G | i Sifected tovaid4 igflyeaicing governmental decisions and political

2 dz(i O 2 Ek&anéand®Amna, 201R.289) but also all the other ways in which people
engagen political life, such as discussing politics, following political issues, writing to

editors, donating money, volunteering to help others or solve local problems, or recycling

for environmental reasons. These are what have been teromgti(atent political)

participation byEkman and Amna (201 Nloreover, Isuggest that the division between

formal and informal or online and offline political participation is often unhelpful. Therefore,
this chapter examines diverse forms of political participation riedl by datavis and

developsa typology of participatory practices and political activitiest people engage

with from the micro and everyday to the meso and the mactee motion of a continuunof
political participationis explored, which implies a@gression fronmundane forms of

political actiondo various types of more established political participation on a more public
andcollectivescale Adopting this bottomup, grounded approach enables me to identify

and understand a broad range of audieic® L2 f AGAOFf Sy 3aF3ASYSyia g
paths that lead to them.

170



The first two sections begin by considering the informal talk, decisions, mundane acts and
practices that people undertake as part of their daily lives that do not formalifife to the
LI2EAGAOIE R2Y!Il AY -La2dzih BERmayranédBmd S0$3UchlagishadigNG
and discussing a datavis with others afdinges in daily behaviour and practicesriefly
discuss various forms of usually letegm, individual pacticesand approachlthem as a
distinctive formof material participation (Marres, 2018)examine these diverse practices
within the wider contexts in which they are practiseghichhelps to understand whether

and how they caffiacilitate political partcipationon a more public and collective scale.

Section 6.4 builds upon this discussion but linkiggt to more establishedconventiona)

formal and organizegolitical participationandthen to theunconventional online and

offline political participation as distinguished by Lamprianou (20LBvestigatewhat types

of data visualisations were more motivating for the participants ag. Thechapter
concludes by arguing that datavis can mobilise people to act on different leve:ihat
emotions play an important role in these procesdesso suggest that the participatory
practices undertaken by audience participants overlap and are relational, so it is unhelpful
to draw hard lines between thenas divisions such as formal/imfoal,

conventional/unconventional tend to do

6.2 Discussing and sharing datavis with others

As discussed in Chapter Two, datavis is a tool thafamlitate access tinformation and

knowledge about importantften complexsocial and political issues. It can increase

LIS2 L)X SQa dzy RSNEGIFYRAY3I 27F | 0adl Nl DMA0anddzY SNRA O A
change their minds about something as a reslittis potential wasften pointed out by
audienceparticipants For example, Ewa (female, 36, white Polssiientist and university

teacher, based in Poland), introduced in the previous chapter, discussed her emotional

reaction to the data visualisations she encounteredmmmlFigure 21)She claimed that the

datavis whichshows NB O2y ald NHzOGA2Yy 2F 9F NIKQ& ndtf 20 I f
only helped her understand the problem, but also shocked hermanthpted her to change

her mind about climate change as ammade phenomenon
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It surely is disturbing, mainly because how big and sudden the change is. So, |
suppose the first thing that comes to mind is shock. So these are the charts that will
definitely change minds. They have changed mine too, like | said. | realised to what

extent human activities influence the climate.

As Ewa added after a brief moment of reflection, the most emotional things about data
visualisations thahavemoved her and changed her views and opinions weredna@hs

like the onementionedabove, which sbw an increase in the average temperature over the
years or an increase in carbon dioxide in the atmosphere. This emotional potential of line

charts was also discussed in the previous chapter (see Section 5.5).

However,my researctshowsthat datavis caprompt people not only to rethink things,

care for, or seek out additional information on a particular issue, as raadience

participants mentioned, but also to discuss and share the information and datavis with
others. Theimportance of this everyday, umdane sharing practioc®2 Y FANX & bn NI | Yy R
(2020)claim about datavis potential to molsé people to take part in political debates or
everyday discussionkideed, many audiengearticipantswho felt emotionally disturbed by
data visualisations evoking multiple emotions in them, as described in Chapter Five, said
that the first reaction that came to their mind was to want to share the graph, chart or map
with others orhavea conversation abat it. They did so in a variety of online and offline
contexts, with a wide variety of people, ranging from partners and people with whom they
lived, relatives and friends, colleagues or clients from work, residents of the same city, and
even strangers. Seral examples of this are presented in statements by Alan (male, 25,
white British teaching assistant and wildlife rescue workdill (male, 64, white Britishaxi
driver), Claire (female, 46, white Britiglersonal assistant), Jée(nale, 32, whiteBritish

graphic designer), Krzysztof (male, 34, white Polestiyer) Marjorie (female, 60, white and
Asian Angldndian pensionerpased in the UK) and Nata(i@male, 36white Polish

educator and photographer) who, when asked how datavis motivétech, said:

| was prompted to make my comment out of a sen$euty and frustration. Duty

0SOFIdzaS L (y26 K2¢ AYLRNIUIFIYyOd GKS A&aadzSa N
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about them, and | feel it is important to keep on engaging in such posts to bring
aboui O2y OSNEBIFIGA2YD® O0X0O L KIFI@S SYIFAfSR LIS2L
and repeated lots of this information by word of mouth at work and at home. (Alan,

in response to Mona Chalabi datavis published on Instagram by Greenpeace UK)

CKSNBQal ¥8 G62dzx Add ! yR AdQa | 3INILK L ¢
L322 Lddzf  GA2Yy RSYASNI GKIF{G L Q@ SMogedndmegid2 YS | ON
hectares have been burnt in Austratiatavis published on Facebook by WWF UK)

G[ 221 KIAMISY AWVEATL K2g | ¢gFdzf Aa GKAaAKE ! yR |
CFO0S62212 2dzad G2 YIFI{1S Y& FTNASYRa | g NB 2
CSEFEKZ L 1AYR 2F fA1S oFyiSR G2 aGrt1 G2 LIS
dzy RSNAR UGl YR ¢ Keé éws. (Chirediyresponde oreRtian gight y
hectares have been burnt in Austeadiatavis published by WWF WK Facebook

When | come across data visualisations | like or think that they might help me explain
or educate otherd save them to my phonéJo,in response td-ood production and

greenhouse gas emissidatavis published by Carbon Brief UK on Facepook

For example, this visuagdition to which | reacted ... sometimes when | talk to my
friends, | say that | will post something on Hao®k] for them to see. (Krzysztof, in
response tab0 most polluted cities in the Eldtavis published by Greenpeace UK on

Facebook)
Yeah, and | probably end up talking about it when | get a chance to have a
conversation with my school friends. (Marjorie, irsp@nse toUnited on climate.

Divided on everything elstatavis published by WWF UK on Facebook)

| usually like it or share it. If this is information that is important to me, | prefer to

share it, pass it on to my friends. (Natalia about datavis in gdher
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The main purpose of sharing data visualisations with others was to raise awareness and
educate other peoplgeor to start a conversation about the isstepresented irthe data
visualisationThese discussions usually took place in a private spaceas the homeéout

also in a workplaceAudienceparticipantsoften used scialmedia to communicate and
share datavis with others and to deliberate about the common géad.Hawafemale, 22,
Irish Indian student, based in England), sharing the WWRisualisation about burning
forests in Australia (see Figure 12) on Facebook was a way to show her worry and
commitment to a problem when she could not support the organisation in a more formal

way, such as financially:

Hawa: Because at the moment,2¢ Qi K|l @S Sy 2dzZaK Y2y Se& Ay
support them in a charity donation or anything like that, so | definitely supported

them via social media a bit more.

Monika: Ah okay so how did you support them on social media?

Hawa: | share it with other people.

The case of Hawa and other similar stories of audience participants sharing and discussing
datavis online show that social media and the online environment play an important role in
LIS2 L) SaQ Y20Af Aal (hidifatesINGR datalisaithe ondine R (0 | OA a &

environment lend themselves to sharingaseverydayform of political activism.

Indeed, for many audiengearticipantssharing datavis online or offline with friends, family,
colleagues from work or strangers was an informal path to polidtnghgement and the
beginning of their further actions, whiaonfirmsDahlgref2 @002)recognition ofthe
importance of informal conversation undertaking civic actiong.or example, Anjelo, 32-
year-old meteorologistfrom the South Pacific Island ®dngawho talked in the previous
chapter about his emotions related ¥&Warming stripesnot only commented on it online on
social media but (successfully) asked the author Ed Hawkins to design a version for his

island:
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But then Tonga was not included in that lidtop-downlist, and hence why my
comment as well if we could be included in tt@p-down list we would share au

data sets so that we can have our own stripes. It triggered concern, some sense of
being sad, yoknow, of knowing where we are heading if we are continuing on, on
this rate.And it also triggered a sense of halpss, a sense of being alert and a
sense of; of asking the question&Vhat can | do®hat can | do®hat can | provide
for Tonga to beshown, for Tonga to have its stripes so that we can use that, you

know, consultations when we go out to the smaller communities?
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Source#ShowYourStripeguthor: Professor Ed Hawkins.

Moreover, Anjelo pemnally shared the originAVarmingstripes datavisvith colleagues at

work and tried to reproduce it with them using their own data sets:

| shared these colour stripes with my-amrkers. And then they themselves were
surprised as well in this type of data visualisation and then we tried to reproduce

similar sort of stripes but using ogrour own data sets. We have not gone out
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https://showyourstripes.info/

publiclywiKk G KA&a WaK2g €2dzNJ adNALISAaQ RIGI @A a&dz

what led me on to discuss this with my staff and then my boss. And even our climate

section, we shared thisi KA & ARSI X

This, like other examples, shows that actions taken onlirteia person in response to
datavis often intertwine and influence each other,cas | pointed out in the introduction

to this chapterg it makes no sense to separate them. Moreovewas he interactive data
visualisation that provoked and encouragadjelo to share and discuss it with colleagues,
which consequently activated and mobdd them to further action. This may suggest that
interactive datavis not only strongly influence the emotions of audiences when people are
given the opportunity to explre data on their own as discussed in the previous chapter but
is also a powerful tool of social and political interaction that can empower their

mobilisation.

Similar to Anjelo, Aneta (female, 29, Polish, inspector anehemoager working for &cal

council, based in Poland) also tried to use graphs, charts and maps in her professional work.
However, she did this to molsé residents of her town to convert from coal to ecological
heating. During the interview, she discussed two datavis thafated on the Internet. The

first, titled Awash with plasticwas published byechpedia.pand shows plastic waste

inputs from land into the ocean. The second was publishedidplosystemowe.phnd

illustrates the tenfold difference in emissions of harmful substances between the heat
produced by individual heatg and the same amount of heat generated and supplied by the
district heating system. Aneta decided to share these two datavis with others during her
workshops and in her opinion, they turned out to be the most effective elements in her

work:

| mean, | ca motivate other residents with thesdsualisationsin this case, having
these infographics motivate me to communicate the problem more precisely. Maybe
they won't change my mind, but | know... based on my own experience, | believe
they may influence théehaviour of those who are directly impacted, for example,

those who own oal-fired tile stovesThey can be more affected.

176


https://www.techpedia.pl/index.php?str=tp&no=31795
https://www.cieplosystemowe.pl/uploads/csrwd/skrzynka_wrzutowa/dla_domu/cieplosystemowe-niska-emisja-ekologia.jpg

In her comments, Aneta emphass that the data visualisations made a great impression on
her and motivated her to share theand the problem they present with the residents in
order to mobilse them to act. Howeveimportantly, she stated thathe datavis did not
change her mind about a given topic in any way when she encountered ahéne, but

they didaffecther emotions. Tis means that mobilisation to action, in this case sharing
datavis with others, can be triggered by emoti@isne; these do not need to be
accompanied by a change of midhtavisdo not only chang minds theyalso confirm and

reinforce beliefs and values.

Some other audiencparticipants who were mobilised by datavis in many different ways,
alsostatedthat thesedatavisdid not change their mind§.hey explained that they had

known about the issueepresented in the datavis for a long timend therefore they were

not surprised by what was presentédlhenaskedwhy these datavis mob#ed them to

caremorel YR 2FGSy OG> GKSe al SR (KIAGR N2 ¢6d SR IH;
(Archibald a 65yearold white Polish journalist NBSd& FFANXY SR LINBGA2dza | aa
(Lucyna, a 3§earold white Polish PR manager), amdK & KSf LJSR (2 NBAYTF2N
FOUA2Y R2Sa ySSR25yearold whitelBritish®esgching @ddsistantyand

wildlife rescueworker). Giventhat most of the audience participants expressed strong

emotional responses to the datavis, as documented in the previous sectiargjethat

emotions also played an important role in their mobilisation.

Several audiencearticipantspointed directly to the data and figures communicated by the
datavis as significanteliable evidence of what they already knesuch as Lucynaho
tried to explain what it was in the dataw§arming stripeshat motivated her to not only

share it with other people but also strengthen her grovironmental practices and lifestyle:

First of all, data. | am a person who is convinced by facts and, most notably, data.
And, in this regard, the way this is presedtis fantastic for me in terms of education
and validation. It serves as a validation and educational tool for others who | want to

educate on the matter.
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Lucyna considered the datavis to be excellent educational material about climate change,
which shecould share with other people. FurthermoraJking aboutdatavis and
mobilisation, she excitedly referred to Covi® visualisations that were ubiquitous in the

media at the time of the interview, including tliacing bar charpublished by Flourish

Studio showing Global Deaths Due to Various Causes andISo&ittl todata visualisations

and simulationgublished byrhe Washington Postiowing why outbreaks like Coronavirus
ALINBIFR SELRYSyiGAlfftes YR K2¢ G2 aFtlFdaGdSy (K

a great impression ondn andconfirmed her presumptiongonvincing her that the rules
introduced by the Polish government made sense, which in turn motivated her to share with

others and follow the implemented measures:

XF2N) SEIF YL S GKS / 20AR RIF Gl @Ar&dz t A&l GA:z
believe it was convincing since many people were questioning if the lockdown made

sense oiif promoting staying home was really worth it. And these are the things that

answer this question, and that the rules that they'd imposed were not so pointless

after all, right?

Moreover, when discussing the impact of Cetfildata visualisations on her behaviour, she

explained she finddata presentedyraphicallynore comprehensible and convincing.

This trust in data, related to emotions, and its impact on audiences encountering data
visualisations have also been recognisedbyg of the campaigningrganisationsBartek, a
communication specialistom Greenpeae Poland gave an example of a bar chart
comparing coal mining in Polafedm 1913 to 2017 (Figure 2Z)e explained thatoal is
one of thelargestcontributors to anthropogenic climate changadthat Poland beingone
of the largest coamining countries in Europgdoes not want to resign from coal which
dominatesthe power sector in the countryHe added that heoften shows this datavis
during his presentationand,according to him, it always evokes emotions and makes a

strong impression on hisudience, mobilising people to discuss the problem:
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People are so blown away when | tell them that we are still mining the same amount

as we were in 1947. They say, 'Hell no, 1947, this is a bunch of balilghitknow

from government sources that thisformation, this one data, that we are still

mining the same amount as we were in 1947 cut off any discussion in the council of
YAYAEGGSNBEX tS2LXS INBE NIIGKSNI aK2O01SRd b2
sceptical of the entire narrative don't dispute thidjaven't had anyone dispute this

chart.

Wydobycie wegla kamiennego w Polsce w latach 1913-2017 (min ton)
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Zrédito: R. Zasun, B, Derski, Wiek energetykéw. Opowiedé o Ludziach, ktérzy zmieniali

Figure22: Coal mining in Poland from 1913 to 2017 (in million tons)

Source: Greenpeace Poland archive.

¢tKS O02YYSyida LINBASYGSR 020S NBFESOUG FyR 02y
Chapter Two thaanintensification of metrics in social and political life in recent years has
generated certairkinds of knowledge and thinking based on data and numberbladdand

(2020) points out, in referend® the work of Beerdatavis play an important role in these
LINEOSaasSa a KS& GaRAAOdINEAYSt & O2yadAaddzisS i
data, statistics, or numbers, and therefore often seem more objective to people than other

visuals. My findings in this arlde previous chapter extend these debates by showing that

this impression of datavis being objective is an important aspect that influences both the

emotions and mobilisation of audiences.
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The findings presentetthus far in this chapter show thakatavisnot only mobilse audience
participantsto share datavis with otherand participatan informalandeveryday

discussions as suggested by Neerland (2020). Datavis also has the potential to bring people
together around a particular issue or concern, as sfiowA y | y2 St 2Harge SEIl YLX S5
behaviour odailypractices, as if dzOe& y I Qa SEl YL S® ¢KS&S 20 KSNJ

mobilisation on a micr@cale will be discussed further in the next section.

6.3 Change imdividual daily practices

As noted in the previous chapter, many audiepegticipantsexpressedtrongemotions

aboutdatavis which showed events closer to them in space and time or that directly related

to their daily life and place of living (see Section Fx8garding their mobsation, it was

also important that datavis pointed out the things that they can change as individuals in

their daily livesConsequently, they reacted to these datavis by undertakwveyyday pre
environmentalpractices in their immeite environment, such asating less meat, buying
environmentally friendly products, reducing food waste, using less plastic, reducing car use,

and purchasing solar panels, solar batteries or electric G4uis.distinctive forr2 ¥ WY I G S NA |
participatiorQas Marres (2016) has termed utsually, though not always, took platethe

private sphere.

Asked to identify a datavis that somehow motivated her to action, Ev@@{gearold
Polish, scientist andniversity teacher mentioned in the previous section), pointed to

Virtual water inside productsdatavisthat compared the water footprint of some selected

food productsconsumed by the individuaind showedhe total volume of freshwater used

to produce them She explained that, unlike the line graph discussed in the previous section,

which shocked her and changed her mind about climate change beingmada, this

visualisation clearly showed what she could do as an individual to improve the situation. In
reference to the previous visualisatishowingr NBX O2y a 4 NHzOGA 2y 2F 9 NI |

over the last 12,000 yeaend its lack of mobging potential, she explained:

Xl LISNE2Y OFyYy AYGSNLINBG (GKAy3a ollasSR 2y

statistics like one gigaton per year for the entire country. This kind of data is so
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abstract that | believe it says little to an average per&erause it has no direct

correlation to their life, it has, in my opinion, less impact on a person.

The datavid/irtual water inside productd-igure 3) not only shocked and moved Eviaut

it provided her with easily relatable information, changing hergeption of how the food

products she chooses affect the environment. Moreover, it influenced her daily decisions

and habits related to meat consumption and grocery shopping:

My jaw dropped when | realised how much water is used in, for example, beef
pr2 RdzOU A2y X 1 faz2x AyTFfdsSYyOSR o6& (GKAa 3INIF LK
NBIIRAY3I 2y (KS adzomaSoiz L

something, | guess.

VIRTUAL

WATER...... -

A/ YPTTYrT
s ‘O "
TIYTIITYITY ' (1]
.................. b‘\ "
LTI TTTT N < T Y T Y Y YT Y Y U O AN T TYTTY TV . R T YT YT YT YY)

450 500 i 1700 5= 900 i 76 Appie 56 Omnge 2500 =

L 4

‘A‘. . ““““ RS i i
.......... “ sniiiiis hiii

650 90~  840m:  720% - 1505 1855

xxxxxxxxxx
AAAAAAAAAA

: i st f ™ )
1000 =5 4500;:: 1200 e 14405 1830:5m 117055 200 i

Figure23: Virtual water insidgroducts.

Sourcehttp://virtualwater.eu. See full datavisZirtual water inside products

Ewa's reaction wasiggered, among other things, by her emotions, as after a moment of

reflection, she answerethe question of why it mob#ed her to reduce her beef
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O2yadzYLWiA2YyY aL ¢l a fta2 LINBolofe | fAGOHES S
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responses to datévisualisationin mobilsation and participatory processes.

Likewise, Jo (a 3gearold British graphic designer mentioned in the previous section) was
prompted by data visualisation to make loteym, persistentchanges in behavioult was a

data visualisation similar to that published by Carbon Brief on foodysrtoon and

greenhouse gas emissions (Figure 13) that moved her to stop consuming dairy products and

becomevegan strengtherning her earlier preenvironmental efforts:

,Sazx L KAyl G GKS GAYS L gl a aditef t O2ya
GKFY 2Fd YAET]l FYR 2160 @23Kdz2NI SG§O0d L Y
fashion, and | try to be plastitee as much as possible. | try not to consume more

than | need.

A global switch to veganism would deliver the largest emissions savings

GtCO2eq per year

Source: Carbon Brief UK.

On the other hand, for Mariusz (a4@ar-old IT specialist from Poland), the catalyst for

actionwasmaps showing the particle pollutidn various Polish citiegncluding his, which
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he encountered in weather information on TV (see an example of aheag). These and

similar datavis, including the mags 50 most polluted cities in the By Greenpeace Pahd,
evoked anger and frustration in him, as discussed in the previous chapter, and consequently
mobilised him to change the type of heating he had at home (the situation in Poland

relating to coal heating and air pollution was described in the first crpt

For some time now, TV stations have been including air quality information in their
weather forecasts, especially during heat seasons. They show it visually, in the form
of colours and larger and smaller dots dispersed across the map. This type of
material affects the imagination and is effective in reaching people. And so |
recognised that something was horribly wrong and that something needed to be

done about it. And this compelled me to choose one course of action over another.

The data visualisains described here by Mariusz showing data on air pollution were the
only ones thatudienceparticipants of the study recognised outside of the Internet and
NEOFff SR Rd2NAYy3 (GKS AY(GSNIASgaE This §hBwsthatad 2
the Internet was the maiig but not the only¢ place whenthey encountered data

visualisations on climate change that motivated them to act.

Many audience participants stated that they had already been aatiwand environmental
issuesand that the datavis often reinforced their mobilisati@itengthened existingro-
environmental practices or encouraged letegm, persistent behavioural changes.
Importantly, as discussed in Chagdhree and-ive, most of the audiengearticipantshad
pre-existing dispositions andescribed themselves as people with grovironmental
attitudes, for whom climate changeas perceived a®ne of the greatest challenges of our
times. Therefore, it was not surprigirthat many of them had taken some pro
environmental action before they encountered a data visualisation discussed in the
interview or any other datavidn these caseslatavisplayed therole of reinforcing and

sustaining beliefs, perspectives, emoticaral knowledge.
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https://tvn24.pl/tvnmeteo/smog/bydgoszcz-ul-warszawska-10-cid158

Bill, a 64yearold taxi driver from England, was one of the few people who acted on a
slightly larger scale than other participants wivere affected by datavidn his case, it was

a datavis by WWF UK showitg area of burnt Australiaforests in relation to the area of
the UK(Figure 12) that not only prompted his emotions as previously indicated in Chapter
Five but also reenforced his mobiation, making him even more determined to help in

tackling climate change:

AT YO 2UiQYG 2 A6AGOK YR o6dz2 +ty St SOGNRO O
OKIFttSyaSR YS | tAGGES oAl odzi LQY S@Sy
Monika: Okay so it has mobilised you to do more?

CATEY [ SEKEZ Ad0Qa KSfLAY3 G2 swarpafelsyd R2 Y2
2y UKS K2dzaS FyR I &a2flFNJoldGdSNE F2NJ OKI N
L KAyl GKFGQa GKS g2NRO®

The practices mentionesb far in this sectionften led to small but easily noticeable
changes in the immediate environment and therefangdienceparticipantswere highly
motivated to engage in therras stated by Billhose who were mobilised recognised the
value of individual daily practices, suat Maciej (male, 41yhite Polish economist based
in Poland), who reacted on Facebook to a pie chgreenhouse gas emissions by
Greenpeace Poland and emphsesi the importance of everyday behaviowhen talking

abouthis mobilisation evoked by datavis:

| think it's our normal, everyday decisions that matter, not petitions. If | sign a
petition against, say, deforestation in Brazil or anywhere else, something about an
avocado or palm tree plantation, how is that gortmalp? It will only help if | and

others quit buying it, at which point it will no longer be lucrative. That's all.

puj
Pl
(0p))
puj
_<

When asked how exactthe datavisY 2 0 Af AaSR KAYX al OAS2 |

of my daily dietary decisions. This is one théng.
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For Aurorafgemale,white Polishpsychology graduate from Poland), these individual daily
practices were as important as more formal political participat®matavighat she
encountered on an online platform 9GABowing carbon dioxide emissions per capita by
country in 2019, in which Poland was ang the top 30 emitting countriesiot only made
her feel embarrassetdut also strengthened her mobilisation and reminded her that she

couldtry to change her daily practices evarore:

It was that Poland is so high there. | felt ashamed. As if that Wteeaough, the vast
difference in emissions between countries has strengthened my commitment to
avoid buying things | don't need, to do something more... I've gone for walks instead
of using the bus, like, in a sense, | realised that these are small thaugwill always
bring the emission down a notch. It [datavis] served as a reminder that it is
important to walk a bit more, buy less if | don't have to, | don't buy, and sort waste a
little better because this ikind ofembarrassing. And somewhere alaing way, it

reminded me that maybe we can try a little harder and everything will be OK.

Aurora explained that this datavis spoke to her in a more personal way and allowed her to
compare Poland, her country of origin and residence, with other countries that emit more

or less carbon dioxide. It gave her hope theducingemissions is possibknd that every

LISNB2Y OFly Ay TFfdzsSyOS AdY a,Sasx o06SOIFdzasS GKS A

5

kind ofpersonallt's a matter of making a connection: this is something | have direct control

2P0SNWE 1 26SOSNE 0 GKS aly$S 0AYSTI akKS ¢l a | a
her, did so badly on this listhis again demonstrates the importance of different often

contradictory emotional responses to a data visualisation and their impaeaudience

participants' motivations to act

I dzNP2 NI Q AconfirmdeNIKEATANSy Qa oOowvHnnu0 | NBdzYSyid GKFG
social or environmental issugssuch as ainate change is associated not only with rational

opinions or judgements but to a large extent with their feelings and belongigg Wwa 2 OA I f
O2tt SOUADBAGASEAQY dzyRSNARG22R & F ALISOATAO 3N
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neighbourhood, city, or associatis@nd organisations of civil society, the region or global

society.

¢CKS AYLRNIFYyOS BENBORANIAVABASYRTY 2R WAk @Sy R G|
emphassed by two other audience participantwho had encountered a datavis butad not
beenmabilised because they could not séee possibility of actionHowever, they believed

that certaindataviscould mobilse them.Natalia (female, 36sducator and photographer

based in Poland) talked about an imagined dataviesponse to the question of whether

any data visualisation could molsdiher to act

hyS GKFIG g2dz R ONARYy3A dzZLJs €2dz {y262 Yeé LI
0t 201 27F Tt (aXx thie ok wadd aioltlfis Svaste LINE tRedzOS &

of whatever. So, | would start by, you know, talking to the other residents to find out

why that is the case, right? You know, for me to take action, I'd need information

which | have some kind of influence ovecould also write to the president, that's

some kind of influence, too. But something more local and mine, closer to home.

Steve, grofessionafrom Carbon Brief UK also drew attention to the importancéeeting

a sense obelonging andhe capacity of data visualisations to give visibility to different

people or groups. He described the maation among Polish audiences provoked by the

FyAYLl (S har ghiid abefady Br@ioned several times in the thesis, showing the ten

countries with the largest cumulative @E@missions since 1750 (Figure :15)
Xt2f YR A& ydzYoSNI 4Sy FyR LIS2L}X S KIF@S SYI
number ten. They were saying that was not righte Wave had a lot of people from
t2f YR SYFAfAY3A dz& Fo62dzi GKAa® WeKFG AGQAE
0S50 dzaS t2tFyR RARYQlO SEA&G FFGSNI mTpn ¥F2
GKFi®Q 'YR AGQ&a I 3I22R ,lvebaditdad@athingyy e a2 & S

article explaining why Poland is included in that.
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The data collection process was questioned because Potamgdhedrom the map of the

world until 1918, having beepartitioned between Prussia, Russia and Austriasa5. The

datavis formed a negative and not entirely accurate picture of the coustnye Polish

people believed, which motivated them to aatd contact the organisation that had

designed and disseminalét. As Stevefrom Carbon Brief noted, these reactions were not

LJdzNBf & AYyF2NNIGAGBST odzi Ff&a2 SY20A2yFfY a¢KS
AG o6& tA1S I akKlFIYSX LlzofAO aKlFYAy3da 2F tz2fly
to thesecomplaints, the organisatioacknowledged anéxplained what decisions and

choices had been made in producing the datavis. Interestingly, this example not only shows

the potential of datavis to mobilise audiences but also what the outcome or resultssof th

mobilisation could be.

The comments presented above indicéiiat emotions evoked by a datavis may play a
significant role in mob#ing citizens to speak up on issues related to their belonging to a
given group. The example of Anjettescribed in the previous section, also illustrates this.
Asnoted above Anjelo commented on th&/arming stripeslatavis (Figure 19) and
(successfully) asked the author of the datavis, Ed Hawkins, to add the missing data from his

island to the interactie website#ShowY ourStripeisom which the published data

visualisation was generated. He recalled this event in the intend@wd hence my
comment, if such a stripe can be done for our island indivigilBecause there was also
something | could remember that you can go and enter your data sets for your respective

islandsg

My findingsNS Ff SO0 bn RE F \RQ& Kb ki endadded rdzognifioa inap X 8 y

0S AYLERNIIYG F2N LIS2LX SQa aSyasS 2F o0St2y3ary3d
F2NJ OAQGAO Sy3aAlF3ASYSyidé¢ o6 LIDnpoiotby siggestiSgdaiNE Y& T A
different individualsor groups may have strong emotions and be mobilised not only by

being recognised by a datavis, like Aurora or Mariusz, mentioned earlier in this section, but

also by being misrecognised. This was the case with the datavis designed by Carbon Brief UK

and Plish audiences. Moreover, some may have strong emotions and be mobilised by

being not recognised at all, as in the case of Anjelo.
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The interviews with audienceshow that some audience participants, like Aurora or
Mariusz, could not recognize how thidated to their lives and what actions are possible for
them, and were therefore not mobged. JaceKmale, 72, Polisipensioner based in
Poland)for example, commented in response to the question about msaiibn regarding

the datavis he had encouated on Facebook, the one that mobkéd Mariusz, showing 50
OAGASa 6A0GK (GKS g2NRBRG FANI ljdzr t Ade Ay GKS
really asking me if | can do something about this by myself or with a group of people on a
cityledSt = | NB @& 2dzKé

The above findings suggest that madaition (or lack thereof) in response to datavis ahd

emotions it triggers differs from person to person. It relate@toombination of the datavis

9! 3

G8LS YR (KS AYRAGARdIZ taQ FoAtAGE G2 AyidSNLN

they can actThus,when considering and determining the place of data visualisation in
participatory practices, the contextual aspa&dtthese processes cannot be overlooked.
Data visualisation seems to be an effective tool for mahdi people to act at an individual
and everyday level, but datavis does not exist in a vacuum, separate from other
communication elements and toolSeveral audience participants highlighted this,
emphassing the significant but not sole importance of data visualisation in their
mobilisation. Edo (male, 20, Britigihjxed/multiple ethnic backgroundtudent and activist
based in England), for exampie,response to the question of whether any data
visualisation mobited him to act, replied by pointing to a film by naturalist David

Attenborough

L g2dA R alé& GKIG &S
or specificthingsk & L Q@S &SS
NEOSYyl TFAEYDP ¢KSNBQ

A7

ay 0SO0lFdzasS | f (K2dAaK

L

VESLHQaz2dzd R &FFARKKEGGS
a | f20 2F 3J22R- gAadz ¢

FFFANNVZI 0O ¢KIG L FENBFRe (1y26> odzi |faz

urgent thing thatneeds acting on. And whilst nothing strictly tipped me over the

SR3IS (2 3SG Ayiu2 | OGAGAAYI GKSNBQa Ffgl @a

which has helped me continue doing what | do, rather than just giving up.
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As Edo and some othaudiencepatrticipants recognised, where they encounterddtavis

was important for themasit could mobilise them more in particular contexiis adds to

the work of Kennedy and colleagues (2BL&nd the findings from the previous chapter,
showing theimportance of context not only in engaging with datavis, as argued by Kennedy
and colleagues and in emotional responses to it, as suggested in the previous chapter, but

also in mobilising people to act.

6.4 Conventional or unconventional political partipation

Some audiencearticipantsundertook largefscale political activities in response to datavis.
Unconventional, serdiormal and less traditional forms of political participatigsuch as
signing a petition, joining a protest or donating money toammgations (Lamprianou, 2013)
¢ were more common among participants than conventional and more formal forms of
political participationg such as campaigning, attending political meetings, contacting

officials or voting (Lamprianou, 2013)

In response to the question about molsdition provoked by a data visualisation, some
audienceparticipants stated that they had signed a petiti@onated money to an
organisation or joined a protesRonating to organisations was mentioned by a few people
who found it the fastest and most effective way to help and get involved. For example,
Nguyen (female, 25, Viethamegrisiness developebased in England) stated that a
donation in response tthe datavisMore than eight hectares have been burnt in Aulsdra

by WWF UK (Figure 12) that she encountered on Facebook and that made her feel

emotional was the easiest way to show her mobilisation:

Nguyen: | think | would like | personally would just go to WWF to do some kind of
R2y Il 0A2y X 0S5 0lqgdkést, andKtheimasi corivéniers thidgly&i can
do from home. Yeah. That would be my first reaction.

Monika: Okay. Did you do it?
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The largest number chudienceparticipants said that they had signed a petition.

Importantly, many of them were nantirely sure if the actions taken were in response to

the particular data visualisatiofror example, 7¥earold Jacek from Poland had a hard

time remembering when his involvement increased because it had been some time since he
had encountered the dataisualisation of the 50 most polluted cities in the EU that we

talked about in the interview:

,Sae L YSIyX AGUE KIFENR G2 aleée 6KSGKSNI A
camel's back. But for sure somewhere around the time of this map, maybe before

but surely after, | signed various petitions, talked to people. | don't remember
anymore.But it seemed to me that this was the point at which young people came

to the streets, to prod this government a bit to try to gain a hold on these European

environmental guidelinedt's most likely the time | attended the protest.

In this case, datavis and emotional responsaese part of a constellation of factors that

mobilised people to act as already mentioned several times in this and the previous chapter.

Moreover, similar to Jo, a 3gearold graphic designer from Englandhavresponded tdhe
data visualisatioron food production and greenhouse gas emissions (Figure 13), other
audience participantgdicated that it was difficult to identify one specific action that one
particular data visualisation had triggered. In respots a question about how the datavis
Y20Af A&SR KS NJha signe€dinany Yéditiors in thé K Afterdoecoming
aware of issues like this and also emailed my local MP about some of these issues. He

R2Say Qi aSSy (2 OINB (2 0SS Kz2ySailoé

Even thoughdifferent categories of involvement triggered by datavis were often relational
and existed across public and private, more and less formal, and online and offline spaces,
as in the case of Jmany audiencarticipantsremembered that a partidar data

visualisation made a strong impression on them and nesloilthem to take action or

continue their involvementHowever, the latter more formal form of political participation

mentioned above by Jgcontacting officialg; was rarely mentioned imterviews as
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something people engaged in after experiencing a data visualis&dioky.one other
reference was made to this type of action, by JadwagaQyearold pensioner from Poland.
She contacted various bodies and organisationgsponse to a da visualisation showing
that mostof the citieswith the worst air qualityn the EUare in PolandFigure 7)The

datavismade her feel very worried

Jadwiga: | even wrote to Greenpeace too. But Greenpeace told me that they couldn't

help.

Monika: | understandYou saw this map anckalisedthat mostof these citiesarein

Poland, including your city?

Jadwiga: Right.

Monika: And how did the whole sittian turn out, exactly?

WERgAIILY {23 oKSYy L ¢Syt 2ytAyST L RA&A02(C
gla  ft2y3 GAYS 32X FyYyR L 2dzAad dzLJ FyR 32
there, | don't remember anymore, probably on Facebook. And | starigihy

YSaalr3asSsy a2xXx FyR L 3234 | NBaLrRyasS (KIFd y?2
Monika: That there's nothing they can do about it?

Jadwiga: Nothing. Listen, | called the Environmental Protection Department every

day, nothing.

Monika: Oh, so you called a gt

Jadwiga: Correct. | was in my state office, in the Environmental Protection

Department, and they said they had nothing to do with it.

Jadwiga had been concerned about air pollution long before she encountered the datavis
online.However, as she explained, slightly nervously, during the interview, it was the data
visualisation that mob#ed her to take decisive action. However, with resignation in her

voice she explained that despite the many actions taken, she did netve a response:

Because what can we do? What can I, a simple woman, a senior citizen, do about
this? | can only talk to people about the situation, nothing else. This is my

experience. How many calls have | made, how many messages have | wiitiawe
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a whole file. This is not pleasant for me. I'm fighting here for my right to live and

breathe in my flat with dignity.

In Jadwiga's voice there was a feeling of helplessiesshe later pointed out, all she could

do was check the level of contaminatiin the weather news on TV and on the Internet:

Every day. Because TV stations, mostly Polsat and TVN, often feature an air quality
map next to the map of Poland. However, if | am concerned and want to know, |
check the air quality outside myindow, | have been monitoring the air quality

online for a long time, perhaps a year.

This data visualisation turned out to ba mformative and participatory tool. It provided
Jadwiga with data and mols#id her to act and contact officials. However §adwiga this

was insufficient. She felt she was left alone with an unsolved problem. It created a feeling of
disempowerment about whether anything could be done amade her consider her

involvement and political participation to be meaningless.

It wasdifferent with Kate female, 47, British seémployed analysthased in England),
whom | introduced in the previous chapter. She stated during the interview that itheas
previously mentioned line graph showiegissions from fossil fuels amgémentthat

provoked her to make a big change in her life and join a local community group (Figure 20):

This [encountering the datavis] was a turning point, you know, researched

everything since then, delved vedgepdown that rabbit hole, Alice in

WondeNI | YRQ& K2t SZ yR &SIFIKX 2dzad OKIFy3aSR Y
FYy@8Y2NBX LQY 2dzai F20dzaiAy3d 2y (GKAEA (1AYR 2
Kate, very worried and sad about the current climate change situation, listed all the actions

she had taken in response to thatdvis:
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CSEKZ a2 I £20 2F NBaASHENOK:X 20aSaargdsS NBa
our town, Sustainable [name of the city], so reached out to them, started going to a

f20 Y2NB GKAy3Ia IyR AYGSNI OGAvyaRtherh G K (GKSY
they were petitioning for a climate emergency at the local council, and at the county
O2dzy OAf X a2 22AYSR Ay 6A0GK GKFG YR GKIFGG
the city] really was to get signatures on that and then it just kind of elquo

because suddenly everyone wanted to understand more about everything eco. So

that took over my life for quite a while with everybody coming in

Kate acted on different levels and a more collective and public scale than the other
audience participantancluding campaigning, attending political meetings, and contacting
officials. Her actions intertwined, overlapped and existed across public and private, more
and less formal, and online and offline spaces, and it would be hard to draw hard lines
betweenthem. Her actions were initiated by the data visualisation and developed gradually.
The mobilsation wasprovoked bymany factors includinghe emotional responses tdata
visualisation as in many other examples in the research. Kate explained her sitinatio

more detail:

,SEFKZ a2 L YSIY GKSNB gSNB 20KSNJ NBlFaz2ya

FSQNBE FAYS:E YR 6SQ@S KIR | FSg FrYAt& Af
AN} Rdzl f GKAYy3IZ FYyR LQff LINRPOI odafewd2 o O]

years of trying to sort of like almost, having a bit of a, yeah, a break to try and

understand all this.

Even though organisationvgho work with climate change dataweere undoubtedly aware

of its potential, including emotionally, as discussed in Chapter Four, they could not say
whether datavisactuallymobilise people to act. Only one organisation shared an example
that could contribute to this discussion. The representative of Greenpeace Pafanced

to a bar chart (Figurg4) based on Wrld Health Organisationdata and published on the

2 NH | y A &dbdite IRvasdtEe prototype for thamap of 50 most polluted cities in the EU

and contributed to a change in policy towards the environment in many Polish cities:
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These WHO figures, on the other hand, had a very tangible impact on reality. Today

there is a governma initiative devoted to the cities that are, that were on the list.

This form, this seemingly basic table with data has struck gold. It was approximately

3 p.m. on Friday when | released it to TVN 24, and one of the producers shared it on
Twitter and Facdeook, and it started trending within 2 hours. And | recall being on

TVN 24 with the mayor of Zywiec city on Sunday morning, when he had to explain

why he was at the top of the list. People started talking about it right away. There

were a slew of publicaiins on this matter, on a regional and municipal level. And at

iKS tS@St 2F az20ASdeée a I ¢K2fS3z 2F 02 dzN&

later, there was an initiative devoted to these cities.

50 most polluted cities in the European
Union
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Figure24: 50 mostpolluted cities in the European Union (bar chart)

SourceGreenpeace Poland

As it turned out, the impact of the data visualisation Hadg-term effects on policymaking

in many Polish cities and towns:

Later, a special tool was created for these cities, those local governments that felt

attacked at the beginnindProbably two years later, from this first ranking or three

years later we conductedtogether with these local governmengsint lobbying
FOGAGAGASEA 3L AyadX FyR Al ¢ lofithesddiies, A O f 20
probably 23 presidents, marshals and mayors agreed with us to appeal to the

minister of energy.

The above examples show that data visualisation mask in different ways. It circulates in
the public sphere, mobging people to act and encouraging their political participation, but
it can also serve aspliticaladministrative steeringool (Nang@&, 2020) affecting and

mobilising policy makers.

6.5 Discussion and Conclusion

This chaptehasconfirmedempirically the statement made byaerland (202Q)hat data

visualisation can enable and mobilise people to function as citizens and take part in political
debates or everyday discussiottsargued thatR I 0 F A & Q SY20A2y It LIR2GSYy
rational, plays an important role in these procesddsweve, the chapter extended this

debate by demonstrating that political participation in response to data visualistdl®s

place on many different levelsnline and irperson The chapter developea typology of

participatory responses and political acties from the micro and everyday/informal, such

as not buying plastic, vegetarianism, sharing datavis, to the mesofemal, like donating

money or signing a petition, to the macro/formal including being part of a lobbying group or

writing to politicalbodies Table 7below provides a summary of this typology

Table7: The types of practices and activities engaged in by participants in response to
datavis
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Question: Did datavis lead to change youl
practices, to desomething/to act?
(Question: What did you do?)

Examples from the research

Shared a datavis online with my
friends/family
(on social media or via privet message)

Edoin response to Mona Chalabi datavis
published on Instagram by Greenpeace UK

Shared a datavis offline with my
colleagues/friends/family
(at home/at work/during the meeting)

Anetain response to th&reenhouse gas
emissions in Polamgatavis published by
Greenpeace Poland on Facebook

Created my own datavi® share it with
people

Anjeloin response to th&Varming stripes
datavis by Ed Hawkins published by Ed
Hawkins

Started walking more instead of using
public transport

Aurorain response to th&Varming stripes
datavis by Ed Hawkins published by Climat
Science Poland on Facebook

Stopped buying products that contained
plastic

Clairein response to théMore than eight
hectares have been burnt in Austratiatavis
published on Facebook by WWF UK

Stopped/limitedmeat consumption

Ewain response to thé&/irtual water inside
productsdatavis she encountered online

Cut diary out of my diet

Join response to thé\ global switch to
veganism would deliver the largest emissio
savingdatavis by Carbon Brief UK publishe
on Facebook

Bought environmentally friendly products
e.g. ecefriendly deodorant

Nataliain response to different datavis she
encountered on social media

Reduced buying new stuff and try to be
more aware of wherehings are coming
from

Marjorie in response to théJnited on
climate. Divided on everything eldatavis
published by WWF UK on Facebook

Reduced food waste

Nataliain response to different datavis she
encountered on social media

Tried to use my car less for short journeys

Jackin response to the bar chaifithe
countries with the largest cumulative CO2
emissions since 179y Carbon Brief UK
published on Facebook

Added insulation to my house
Installed an alternative energy source
e.g. solar panels, solar battery

Bill in response to théMore than eight
hectares have been burnt in Austradiatavis
published by WWF UK on Facebook and
other datavis

Replaced an oldoal stove with more
environmentalfriendly gas heating

Krzysztofin response to thé0 most polluted
cities in the UBatavis published by
Greenpeace Poland on Facebook

Made me more determined to buy an
electric car

Bill in response to théMore than eight
hectares have been burnt in Austradiatavis
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published by WWF UK on Facebook and
other datavis

Donated money to environmental charity | Nguyenin response to théMore than eight
hectares have been burnt in Austratiatavis
published by WWF UK on Facebook

Signed a petition Alanin response to Mona Chalabi datavis
published on Instagram by Greenpeace UK

Joined a protest Janin response to thé&JE 2050 climate
neutral goalpublished by WWF Poland on
Twitter

Activities ranked in terms of level of

participation

icro/informal/everyday
neso/semi formal/unconventional
acro/formal/conventional

In the chapter, | havdemonstrated that datavis can sustain or reinforce-prasting

mobilisation rather thaninitiate mobilisation, leading to changes in daily practices as a form

2F WYL GSNRALFEQ LI NGAOALNI GA2Y | y&aplisgchavi®aNdS Sa G|
maps more often motivate people to act on an informal, individual, and daily level, and less
frequently on a nore formal, collective and public scale. Across the interviews it was clear

that less organised, unconventional forms of participation were more common among
audienceparticipants than more traditional and organised forms. Nevertheless, the findings

show that datavis can also successfully guide policy or deersiking.

The chapter suggests that not all data visualisations are equally effédfiveredata

visualisations did not make it clear what actions individuals could skaeaudience
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participansindicated that they were not mobilised to act further, even when a datavis
shocked them, changed their minds@aused them to care about a particular iss@n the
other hand, data visualisations that had a greater impact on the behavioudecidions of
participants were those that indicated what could be darel how people could contribute

to bringing about change

When considering and determining the place of data visualisation in participatory processes,
the contextual aspect of these actices cannot be overlooked. Data visualisation seems to

be an effective tool for mobging audiences to act and for shaping their practices, especially
at an everyday level, but this does not occur in a vacuDnly several participants

remembered exady what actions were taken in response to a particular datahgir
mobilisation and participation were influenced by other factors such as, for example,

information possessed before seeing the datavis or the context of encountering the datavis.

Therebre, the chapter concludes by suggesting that participation enabled by data
visualisation is not straightforward. It happens on many levels and depends on the person
encountering the datavis and the context in which the encounter takes place. Datavis is a
part of the constellation of factorand cannot be seen as the only factor influencing political
participation.Furthermore, the different categories of involvement triggered by various
data visualisations are intertwined; they overlap and exist acrosigpabd private, formal

and informal, and online and offline spaces. They are not fixed or static but leaky and
relational. Therefore, it is not helpful to divide into these types and categories and indicate
which are more valuable or effective, especiallghe context of datavis that audiences

often encounter online.

These complex and varied narratives extend the idedssefland (2020) and others
interested in the participatory potential of data visualisation andke a significant
contribution to theexisting literature as they offer far deepempiricallygroundedinsight

than is currently available. This includes the range of political practices and activities
triggered by datavis, the extent to which sharing and everyday practices can be viewed as

political and the role of emotions in these procesddsreover, the findings add to the
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existing debates about the importance of emotions in political practicesGsdéeman,
2013; WahlJorgensen, 201)9showing that emotions evoked by datavis play apamant
role in political mobilisation and participatiohloweverijt is not the same for everyone, and

| turn to differences in the next chapter
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Chapter Seven:

Datavis and Difference
7.1 Introduction
The previous chapters indicate that existing experiences, sadtaral and political factors,
and contexts in which people encounter graphs, charts and maps are of great importance to
the way datavis is perceived and the motivation in inspires, or lagtebf, to act under its
influence. Ihavealso discussed how data and hence datavesneither neutralnor
objective they areshaped by and reflect social divisions and unequal social relations
65QLAYFT A2 YR Yf SAYyS Hhasiheanpaidiollamajrapic G KA &3> f
differences between datavesudiencesand related inequalities in how people perceive data
visualisation (see exception Peck et al., 2019) as several practitioners and scholars argue
(such aP'lgnazio and Bhargava, 20I®lgnazio and Klein, 2020). Moreover, there has been
very limited research on the role of national differences in relation to data visualisation

experiences.

Addressinghis gap, this chapter seeks to answer my third research quedtionvestigates
whether national and other demographic differences between audience participants in my
researchg including age, education, ethnicignd race gender political attitudes andvork
experience; may lead to unequal experiences of datavis and consequently unequal political
participation. It considers different socially located voices and focasd®o different gee
historical, demographic and democratic contegtihe United Kingdom and Polamcas
introduced in Chapter Two. | use these two contexts to underline the complexity and
O2yGSEldzZlf yIl GdzNB 2F Syz2d0Aa2ylrt Sy3al3sSySyida ¢
participation. Rather than employing a traditional comparison of differeacessimilarities
between the UK and Poland, | use a more transnational perspective and treat these two
national contexts as units of analysis (Livingstone, 2003) and nodes that are analytically

linked with each other (Jackson et al., 2015).

Thechapter covers the material discussed in the interviews witifessionalsn
campaigningndinformation-providingorganisations and their audiencdsis divided into

two sections. The first explores the role of national and related cultural differences
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relation to datavis and whether datavis work in the same or different ways in different
yEadA2y |t O2yGSEGAYT LINAYEFENAREE Ay t2fFyR | yR
kind of datavis are used and why, and what visual styles are prodanddljscusses the

reception of these data visualisations. It identifies and considers what was most emotive for
datavis audiences from Poland and from the UK and the possible reasons fah¢his.

chapterthen looks beyond national differences. Section &®lores whether other

demographic factors such age, education, ethnicity and race, gender, political attitudes

and work experienceJt @ | NBfS Ay GKS | dzZRASYOS LJ NI AOA

datavis.

7.2 Data visualisation: national differezes and similarities

This section covers the material discussed in the interviews with datavis audiences from
Poland and the UK and professionals from the major environmental and climate change
organisations from these two countries. Althougational contexts may play an important
role in engagements with datayithere has been hardly any research on the role of national
differences in relation to bottorup experiences of data visualisation. Therefore, this
section compares the two nationabetexts that were introduced in Chapter Two (Poland
and the UK) to explore these differences. However, it also refers to other national contexts

that the interviewed participants discussgdk they are also relevant.

Although professionals from all Polistganisations admitted to using foreign datavis in

their work, they also believed that such datavis may not be engaging for Polish audiences.
Sebastian, @ommunication specialist from WWF Poland empsebthis when discussing

various graphs, chartsandl LJA LINP @A RSR (2 KAY o0& (KS AydSN
opinion, for example, they are not perfectly suited to the Polish recipient. They are not very
AYOGSNBaAGAYI F2NIt2f AaK NBOALASylGadéd |'S | RRSR
usually translated into Polish, and often, if copyright law allows, modified and adapted to

Polish audienced his was also confirmed by representatives from Greenpeace Poland and

Climate Science Poland.
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When pressed further on why he believed international datawese not interesting for

Polish audiencesebastian frotWWFPolandcommented that in the case of datavis and
other visuals published in Poland, a national and local context worksHbestelieved that
graphs, charts and maps showing global issuestelated to the Polish context, are of little
interest to the Polish audiences. For this reason, when Polish organisations use datavis
created by foreign organisatiorrswhich happens quite often, as seen in the sample for this

study¢ they always look fothe Polish context or modify them.

This was confirmed in my interviews with audiences, which indicatedRbbsh audiences

were usually more interested in the issues which directly related to their coufitrg

dependence was not so noticeable during interviews in the UK where many audience

participants were also interested in more international issuerhaps not surprisingly then
professionals from the UK organisations did not tend to menti@importance of national

context in datavis. This could be for several reasons. First, the UK organisations may not use
many foreignor non-English language datésualisations in their work, therefore it is

difficult to say how the recipients would react to them; and second, it may be related to the
multiculturalism and high levels of migration to the UK, which distinguishes it from Poland.

As discussed in Chapfewo,i KS ! YAUSR YAY3IR2Y RA ICGNESERSNER
(Vertovec, 2007); and Poland, a pasicialist European society, is still perceived as a low

YAINI GA2Yy RSaGAYylI GA2y O2 ouyitd' Sdiett yRa i ANBE A i A @ ¢
2016).

Unlike most people living in the UK, many Polish residents do not speak English, which may
make it difficult for them to interact with transnational, often EngHianguage, types of

data visualisations. However, the findings of my study show that the Eaighage in

data visualisations was not always an obstacle for Palistience participanté engaging

with them. For Jan, a 3@earold educator from Poland, it was the Engllahguage map

Which Member States support an EU 2050 climate neutral bgk?re 9) published by

WWEF Poland on Twitter that triggered his emotions. However, despite being English

language, the map referred directly to Polish audiences, showing that Poland and the Czech
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Republic were the only countries that did not support an EBO2€limate neutral goal.

When asked about difficulties in understanding the datavis, Jan replied:

Well, my English is rather basic but | can catch some context. | was able to

understand a lot of things even without knowing English.

‘@.”

WWF

Which Member States support an
EU 2050 climate neutral goal?

B On board

[ "] Looking promising

[ Unlikely to block

[l Opposed but might do a deal
W strongly opposed

Want to know more? See explainer on wwf.eu

Created with mapchart.net ©

Source WWEF Poland

Several other audience participants also brought to the interview deiaalisations in
English produced by foreign organisations. However, it should be engpHakiat many of
them had a good command of the English language and used it on a daily basis at work. |

discussducationfurther in the next section.

Somedatavisualisations did not have any text, including title or legend. In such situations,
the language was even more irrelevant. Polish organisations simply added a Polish
description of the visualisation in the social media post as in the cag&aohing Stripes
(Figure 17) which was designed and produced in thahdipublishedby Climate Science
Polandon Facebook, and successfully consumed by Polish audiences in Poland. This

example not only shows the mobile nature and transnational potential of some data
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visualisation, which may be produced in the UK and successfully used in other countries but

also wints to the importance of the design context of published datavis.

The fact thatPolish audiencearticipantsmuch more than British were moved by datavis

GKAOK NBfIIGSR (2 ylFraGA2y Lt NIGKSNI GKFy 3f20l f
climate chage policy. At the time of the interviewBpland was the only EU country

refusingto agree topledge climate neutrality by 205@government decisiomith which

many residents of the country did not agree. Some of them have even filed climate change

lawsuits against the Poligfovernment over fdire to ensure climate securityrhis made

climate change a very important and poligeil topic among people living in Poland,
including myaudience participantsTheir comments, to which | return later in this chapter,
showed that the topic of climate @mge is perceived as an important national and political
problem which may be one of the reasons for the greater interest in domestic rather than

international issues.

Furthermore, comparatively, Polish and British audierfoesd different topics of gnahs,

charts and maps more emotive, which means that national context was a faatelation

to emotional experiences of datavis on climate charigw the Ukaudience participantst

was datavis on plastic that movéidem and stoked the most interest more than half of

them mentioned and discussed plastic as an issue. Clare (female, age 46, white British
personal assistanbased in the UK) illustrates this in speaking about whether any datavis on

climate change mobilised her to act:

Plastic, the dataéhat | saw on plastic. The images and obviously on the TV, on
Facebook, on Twitter, aboutthe2 KX A (1 Qa RA&a3IdzAGAYy3IZI 200A2d

with the oceans at the moment with plastic.

Jack (male, age 45, white BritjsielFemployed electrician based in the UK) made a similar
point in recalling the data visualisations on plastic consumption that changed his habits.
However, in his statement he alluded to why this topic could be so striking for people living

in the UK;
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Recyclingofpl a6 A0a FyR dKAy3a fA1S GKIFIG® LQY ¥
a2t R 2FF YR RdzYLISR AYy 20KSNJ O2dzy NARSa I &

therefore, | was more keen to have fresh produce than plastic bottles of milk.

On the other hand, gradps, charts and maps on smog and air pollution were more striking
for Polish audiences. In this quote, the very annoyed Mariusz from Poland, introduced
earlier in this chapter, explained his reaction to the map (Figure 7) showing his city among

the 50 mostpolluted cities in the EU:

L O02YYSY(iSR 2y Al 06SOlIdzaSX 2K L glyiaSR
nose, who is from a political camp which | do not support, yes. | think | referred to

her there, | wrote something about her.

Like Mariusz, seval otheraudience participanttrom Poland spoke about air quality in the
country and Polisheliance on coal in relation to datavis that evoked strong emotions in
them. Forexample Jacek, a 7¥earold pensioner was angry and frustrated talking about

the same datavis ahe 50 most polluted cities in the Eblat moved Mariusz:

L Y FYaINRE® b20KAY3 Aad R2YyS Fo2dzi AGX ! yR
based mainly on coal, which is not acceptable at all. Just the whole coal lobby and
the miningD2 YYdzy Al@ X S@OSNE LRtAGAOALY A& F FNIA

nurtured in Poland for decades.

As discussed in Chapter Fiwas in the case of the UK, the topic of a graph, chart or map
relating to the main problem of climate change in the country was one of the most emotive
factors in datavis for Polish participani®gether, the above perceptions and attitudes
towards datavs suggesthat the wider national context, including the situation in the
country and the climate change policy, should be considered when discussing emotional

experiences with datavis and whether they can mobilise people to act.
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At the same time, some@olish professionals pointed to the transnational nature of data
visualisations where graphs, charts or maps can be produced in one country and
successfully consumed in different national and cultural contexts, in this case in Patand.
mentioned in Char Four, Polish campaigning and informatjamoviding organisations
often use data visualisations from various, sometimes foreign sources, mainly due to the
lack of resources to produce their own visualisations. They used, for example, datavis
designed byNASA oWarming stripesThe latterwasshared byClimate SciencBoland on
Facebook (Figure 17) and met with great interest by Polish audieimcpevious chapterd
discusedthe examples of Aurora, Lucyna and Tom and their emotional responses to and
mobilisation evoked by this datavis. This suggtsit datavis has a transnational as well as
a national character. It can be used globally, but the national context must ba tate

account when designing or sharing datavis.

This transnational aspect of datavis was also noticed by the professionals from Carbon Brief

UK whose main goal is to provide knowledge about climate changendiatherefore

design many datavis. The orgsation adapted and translated its articles and datavis into

different languages, such as Mandarin, Turkish, Hindi, Spanish, German, French, Indonesian,

and Portuguese, to test whether the content and datavis would work in different national
contexts.Steve, adatavis professional from Carbon Brief UK recalls situations in which

journalists from other countries usetle2 NA I yAal A2y Qa 2NAIAYIE RI G

permission to translate them into their national language like, for example, from Russia:

We had an email yesterday from Russia from a Russian newspaper saying that they

gl yia G2 0/ tipdny pointSentkergRphlabout two weeks ago, and they

emailed us saying can we take, can we have the original file and can we teaaitlat

of the English words and in the infographic into Russian.

This type of request wasecausesomecountries did not have access to many data
visualisations or even data in their countAt.the same time, the people from these
countries believed that the visualisation produced in the UK might be of interest to

audiences in their countrie§teve fromCarbon Brief UKound it difficult to sayhow these
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dataviswere percdaved in these countriedbuthe gave an example @& datavighat was, in

hisopinion, effective in Turkey:

We translated a big Turkish profile on the energy and climate into Turkish and that

did really well in Turkey. That was quite interesting because we were told internally

Ay ¢dzNJ S& (KIFd GKSNB gl ayQid NBILffte Fye 02
domestic energ and climate situation and their policies. And we were told that if

you did it in Turkish it would do very well. Because there is nothing in Turkey that

explained all this to the Turkish audience, and we did that, and it did very well

particularly on soeil media in Turkey.

This transnational aspect of datavis was also indicated earlier in the thesis by Anjelo, a 32

yearold Tongan living in Tonga,Polynesian kingdorAfter completing his studies the

UKand returning to Tonga, he decided to use the aforementioMatmingStripes datavis

(Figure 9) produced in the UK as inspiration for his work and designed similar datavis for

his island, as described in the previous chapter. His statements about how he wanted to do

it suggest that he believed that the national contextima SN&E Ay RSaN3IyAy3a RI
mentioned earlier on, is thag taking that idea and that strategy and then combining it with
2dzNJ £ 201 f RIFEGF YR SOSNRBOIKAY3A YR GKSY NBLNNE
the data visualisation design procesmsd whatdcombining it with our local data and

everything means Anjelo added, referring to Coviil datavis:

LGQA AYLERNIFYyd GKFG S GNB (G2 02yy SO0 (GKS
traditional knowledge. That would be, | think, a very effectiaa visualisation

strategy moving on in these kinds of areas. For example, we had this information

coming in from the World Health Organisation when this pandemic came about in
5SOSYoSNI fFad &@8SIENX® ! yR KSy Al @fikeaSSy L
hybrid TKAa AYF2NXIFGA2Y FNRY GKS AYyOGSNYFGA2YI
mixed with what we know locally, scientifically and knowing our people, knowing our
mentality, knowing their reactions, knowing their daily livelihoods and then

represent data visualisation that is acceptable at these grass root levels.
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Anjelo not only highlighted the importance and inclusion of traditional knowledge in the
data visualisation design process but also explained why original data visualisations, fo
example from the UK, are not used in Tonga and why he believes they would not work

there:

If you bring a data visualisation from the UK you bring it raw as it is and just convert

it and then bang, and then you present it here to Tonga at our level, cylmuld

understand, nobody would care unless we do our manipulation at least. The

YSaal3aS R2SayQid OKFy3aS: (GKS FAIdzNBaA R2y Qi
visualisation way that is fitting for the community, fitting for who you talk to, isghe

iswhat we do here in Tonga.

Ly Sy3l3Ay3a GAradzZ ftAaldAzy F2N GKS LIS2L)XS 27
of a global or, as he put it, "Western and European” perspective and data, with the national
context, geography, local culture, beliefs, religion, understandiifgstyle and experiences

that he listed.His statement also highlighted again the importance of viwah in datavis

which links to my findings from the previous empirical chaptetsch show how important

this factor is in emotional engagements wihtavis.

These are important findings because, as earlier examples in this section show, and as
Anjelo believed, it is the national aspect of the datavis, such as the data, but also the design
and visuaform, which can vary greatly from country to couptaind thusdetermine

whether people connect to datavis on an emotional level and whether it motivates them to

act

The findings from this section also refer to national differences in data visualisations on a

more global scale. This echoes the argument made by Milarmeeré(2019)who call for a
ode-Westernisation of critical data studies 6 LJ®he authorextend/ Kl yQa O HAMO DU
F NBdzYSy G oKL Gemergimhinihe peripDatgicaniabidy Zonsidered merely

adzo I £ 0 SNY @@ midk oreltiaus rgplicatdlde technological future imagined
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Ay GKS YIAYyaidNBlIyY OSyidSNAR Mianaidbrer& g029p.2 3 A OF £ S
324). Thepuggest thatata universalisnét 1 SYRa (2 FaaAYAflIdS GKS K
O2yGSEGa IyR (G2 3t2aa 20SNJ RATT BGtSBefotrSa | YR

dasocial and ahistorical, presenting technoldggd dataficatioarelated dynamickas

N>

)¢

something operating outside of history and of specific sociopolitical, cultural, and economic
O 2 y i $BIBEBY evitlencing and emphaisig the importance of national and local

contexts my work adds to these debas$ by suggesting that dataxatsodo not simply travel
Gdzy OKIF yISR FTNRBY ( KMlanmiNgré&2019,20.370KS { 2dzi K¢ 0

Moreover, national differences in data/dataase also related to the resources of different

countries andas Anjelo also noted, they are highly unequal from country to country:

In terms of data visualisatiom the United Kingdom is | would say the best data
visualisation that | have seen. | think the underlying factor that is affecting the

standard and theyuality of data visualisation in the United Kingdom is because

firstly, the resources that are available, not only that but the skillset needed to

produce those data visualisations, are all there. Not only physical means but also

human resources and, ofcdzZNBE S FAY I YOALFf @ L g2dz R &l &
in the UK because as | have mentioned there are some differences, we have our
limitations in terms of resources, in terms of the skillset, in terms of the workers.

And of course, financial alsomport to create this data visualisation.

The lack of resources mentioned by Anjelo is related to the uneven distribution of capacities

to generate, access, process (and visealarge data setsAndrejevic(2014), who focuses

hiswork on the relation betweertt (1 K2 & S 4, Kté@re, &nd miheSaé quantities of

RFGFZ YR GK2aS §K2 H.16¥8)dals thi Rifdf Syininatrey G NAS G &
NBflFGA2yY aGKS o6A3 RIGF RAGARS:Y O6LdmMcTOoU0 YR
SEFOSNDIFGS LR26SNI AYOLFHElL YOS Ay (GKS RAIAGEE SN
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7.3 Data visualisation and other demographic differences

Audience patrticipants from Poland and the United Kingdgreedthat data visualisations

are important and strongly emotive for them and mobilise them to act. Howelespite

these similar experiences in both countries, it is importanptak beyond natnal

differences. Therefore, this section explores whether other individual demographic

differences and social factors, including political attitudes, educational background, work
experience, age, gendezthnicity and race, inform perceptions of data \asigation and
whethertheyOl y Ay Ff dzSy OS I dZRASYy O0SaQ LRtAGAOLT LI N
discussed in the interviews with datavis professionals, and the interviews with datavis

audiences from the UK and Poland. As discussed in Chapter Thireesd for diversity in

Y& alyYLXS FyR 02ttt SOGSR O2YLINBKSyaA@dsS RFGE 2

analysed this in relation to the interview accounts.

7.3.1 Political attitudes

Most of the audiencearticipantswere quitepoliticallymotivated, many of them around

climate change particularly and feavoundpolitics more generallysuch as Jess (female,

age 36 White British works in customer servicgntroduced previously, who was a

member of the Labour Party or fiemale,age32, white Bitish, graphic designeryvho was

a member of the Green Party. Climate change was a highly selititopic, especially in

Poland at the time, therefore, political views could affaotienceparticipant®) SY2 i A 2 y &

about a given visualisation arldeir relatedmobilisation, or lack thereof.

There is no doubt that whatrove Polish and British audiencd NI A OA LI yGaQ SY2 7
datavis about climate change was how particular arguments seen in datavis connected with

their political attitudes and identities. This links back to the discussi@hapter Fivef the

importance of politicaliewsin emotionalengagements with datavis. This was particularly

evident in Poland. As previously mentioned, climate change was a highly geditaeid

polarised area in the debate conred to the presidential elections held at that time and

was reflected in the diffenet attitudes of various candidates to this topic. Power in the

country was exercised by the righing Law and Justice party, which did not support the

9! Q&4 Hnpn OfLAYIGS OKIy3IS ySdziNItAdGe F21 a0
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Consequently, most of the audience participants frBoland who were lefteaning felt

angry and frustrated with the government decisions on this and other issues, such as the
almost total ban on abortion in Poland, which sparked women's strikes across the country at
the time of the interviews. These predomaintly negative emotions relating to the country's
politics were expressed during the interviews,emthe audienceparticipantsdiscussed

various data visualisations. Jan30yearold white Polish educator, for example, in

response to the question abowthether the map (Figure 9) showimghich countries

support an EU 2050 climate neutral gt@t he encountered and reacted to on Twitter

changed his mind about something, said:

Well, the matter got worse even more so that already knowing that this gowent

IS not very eager to improve the situation, somewhere in the back of the head, this
wilderness and so on, the actions of the Ministry of the Environment are rather
harmful. Even then, having such a low opinion, as it has already turned out, Poland
does not agree with what is described this map, it made it even worse. And this

black spot visuaded it perfectly.

These emotions of anger and frustratidny Ff dzZSy OS y 24 2yt & | dzZRASyOS
datavis but also their desire to adflariusz (male, 48, white Polish, works in IT, based in

Poland), who admitted that he was in opposition to the ruling political party in Poland,

when asked about the reason for his reaction to data visualisations showing 50 most

polluted cities in the UE igfure 7) on Facebook, answered:

| commentedoni KA & o0SOlFdzaSX ¢Sttt L RSOARSR G2 L
who is allied with a political group that | oppose, yeah. | think | referred to her and

wrote something about her there.

However, Poland wasot the only country experiencing political pokaiion at the time of
the interviews. It was not so much directly about climate changéatas UKbecame the first

major economy in the world to pass laws to end its contribution to global warming by2050
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(GOV.UK, 2019%owever, Britishaudience participants were strongly emotional about
other topics such as Brexit or théaBk Lives Matter imvement. For example, Jess (female,
36, White British, works in customer servjdmsed in the UK member of the Labour
Party, commented frustratedly on her emotional responses to the datavis (Figure 11)
showingthe views of the UK residents on four different topics including public concern

about climate change that she came across on Facebook

| guess with data visualisation you have less than a second to have an impact on
somebody. And this one did. And all | was thinking was how stupid people are. And |

was thinking of tea and coffee drinkers, and | was thinking of the demographics of

tea and cafee drinkers, of people in their sixties and seventies who drink tea and

RARY QU FAYAAK a0OK22ft® L gl a GKAYlAYy3a 2F @&
of Remainers versus Leavers and the sort of how Britain is kind of chopped in half
betweenc it just¢ it put all my sort of; that ingrained arrogance that you have as

an educated millennial, into one neat little package and jump out at me.

These findings link to the work of Peck and colleagues (2019) who found that political bias

and beliefs camffect perceptiors of data visualisationgn my research, however, | found

that political affiliation may not only negate the impact of datavis on audiences, as

suggested byeck and colleagues (2019) 6 dzi A G Oly | f a2 AyONBI AaS
political participation.The users who were motivated by this kind of political dislike often

employed a more formal approach to participation than those who were more neutral.

7.3.2 Education and work experience

As explained in Chapter Three, somemyfaudienceparticipantshad some degree of skill in
relation to datavis while others did not know what it was and had not encountaried of
datavis beforegven thoughone particular graph, chart or mapay havereally moved

them. Those people working with data, statistics or visualisations and a few specific
professional categories most often represented by men, including IT specialists or software
developers, were interested in and paid attention to more complata visualisations. They

brought to the interview and discussedmplexgraphs, charts or maps, such as Sankey
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diagrams or interactive datavis. For Tony (male, 50, White Italian, R&D Manager based in

the UK), who studied and worked with datavis, itwdslay { S& Tk UKI2R50Y W

Calculatof SELX 2NRAYy 3 K2g ( redissioN reductipn tar§aBaiheii KS w np
came across for the first time during lpestgraduatecourse at university that stoked his

interest, sparked excitement and joy and mobilised him to use it in his work:

So, for me, | was really surprised by this typeisualisation and the yeah, and |
was really excited to use it. Because it has so much information. There is so much
1y26ft SRAS Ay (2 ¢uyelh as Esaid, Kwas the\fiistQide thal caimé &

across it. | was quite happy to discover it.

Similarly, Peter, a 5Qearold software developer from England who admitted that he often

deals with data and visuadition in his work, reacted toreinnovative interactive datavis he
encountered for the first time some time before the intervidwt were not able to identify
fortheresearch a{ 22X &SI KX GKIFIdQa ¢KI G aaGNHz01 YS o
AYYy20F GABS @GAradzZ ft Aal GARYL K ASY @R ¥ySDENS LSy
f221Ay3 G Adde ¢KSAS 0O2YYSyida akKz2g GKFG (KS

visualisation play a very important role in engagements with datavis.

Moreover, in a few cases, men with skills in the field of a@ataisualisatiorseemed to want

tol 32AR 0SAYy3 (22 WSY2UiA 2A6GIndted eadiégTom 84, aiwhite] A y 3 |
Polish scientist based in Poland who workéth datavis about climate change for some

time, when asked second time about his einaal response td&Varming stripeghat he

encountered on Facebook repli¥d d ¢ KSNBE Aa 58 §FBBRAAPE S¥2IKY dd
These kinds of responsenay include considerations about selfesentation when

someone wants to appear professional and whether emotions would conflict wath th

message. This once agamn be seen as an exampleloNX A S | 2OKAOKAf RQa owm
aboutW¥ S St Ay 3 matibizhl B@n&yereyiher&she arguethat there are social

expectations about how to feel in a certain situation and how people fit with these

expectations.
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On the other hand, people without formal education or professional experience with datavis

who often lacked statistical skills were usually triggered by simple datavis that gave them
immediate insight and understanding of the presented issue.8@W{yearold white British

taxi driver from Englandlustrated this when speaking about a datavis showing the area of

burnt Australian forests in relation to the areatbke UK (Figure 12) he encountered on
CrO0So221Y aLGQa F gl & 2F 2dzad 4G F It yOS dzy
canseekKl & GKSNBQa || LINRBof SY®dE

Another example was Claire, a-¢éarold single mother and personal assistant from the

UK,who from the beginning of the interview stressed uncertainly that she did not know

much about data visualisations and therefore did not\wrnibwhat she said would be

helpful. When asked about her engagements with datavis on social media, particularly how

often she comments on them, answeré®rothe actual graphs? Not very often, no. It

g2dzZf RYyQli 6S a2YSUOKAyYy3I (Kl @NE LKZdzZLR R YIS Wi | #
GKF G YdzOK 2y presdet fudtheér dnéwhy?skeSlif not comment on datavis, she

replied confusedly, referring to the WWF map showing burnt Australian forests in relation

to the area ofthe UK that she encountered on é&book (Figure 12)

[«

ljustcL R2y Qi (1y26d L adzZJl2asS AiQa o6SOI dzas
ofi2 YSZI a2YSGAYSa Al OFy 0S ljdzadGS O2y ¥Fdza
that one that | commented on, the WWEF, it kind of likevshen things are put into

LISNBLISOUAQPS FT2NJ YSE 0SOldzaS 200A2dgatées AT
fA1S GKS 2yS 2y (KS 22C3x gKSy GKS& alARX
fields. This is equivalent to the size of the UK. Thisidegi £ Sy i (G2 GKA&adé

can kind of like comprehend the information a little bit more. Does that make sense?

7.3.3 Age

Another important demographic factor related to datavis skills was age. Jadwig@§FO

old pensioner from Poland) was opéthe five people over 60 who participated in the
study.She initially said that she was unable to say anything about datavis because she had

no experience and skills in this field, and therefore might not be the right person to talk to.
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However, after explaiing to her how datavis was understood in the study and that no

experience was required, she agreed to an interview. When talking aboGmeost

polluted cities in the Bdata visualisationshe often nervously emphasi that she did not

know what tosay and expressed strong emotions in response to her skills and experience

with datavis. Moreover, when asked about other datavis that she came across on social

media, she remembered one that she was unable to identify for the interview but made a

strong mpressiononherd.  YSI y> GKSNB 6SNBE a2YS FNIAYSyYys:
dzy F2 Nl dzy 6 St & AYyONBIFAaS 2NJ RSONBFasSX [ 26SNAy 3
NI G KSNJ dzLJa | Yy R R2his vt@rdncd,)JadRigayke aboyf Bhé charts,

which dter maps were most familiar to her.

Among older people, such as Jadwiga or Jéoekte, 72white Polish pensioner from

Poland) I noticed a lower level of technological skills which resulted in some issues with
identifying and sharing data visualisat®of their choice with me. Howevelacek, unlike
Jadwiga, did not care, trying to find other ways to send me a visualisation, such as taking
pictures of his computer screedadwiga ultimately did not identify any datavis, stressing
that she only used amartphone as she had no access to a computer. This also made it
more difficult to interview her and talk about the visualisations that were presented to her
on the screen of her smartphone. She had difficulties with reading them accurately and

repeatedlyasked me for help and information about what was shown on it.

7.3.4 Gender

Overall, the lack of confidence and skills in engagements with data visualisation was

associated with emotions and was more often presented by women. Or contrarily, the

confidence, skills and data or computer science education illustrated abovenase

often possessed or demonstrated by méfhis reflectprevious work ot dzZRA Sy 0Sa Q
Sy3l3sSySyida ¢gA0K RIGF@GAE YR FAYRAYIEA gKAOK
GKS ySOSaalNeE aiAaftfta (2 RSO2RD, addtdataese A & (A 2y
a1Afta YlLe a02YS FNRY SELRadzNBE GKNRAAK F2NYL
Moreover, it confirms the work of D'lgnazio and Bhargava (2020) on structural reasons for

inequalities in datavis perceptions and understandings. As discussed iteClhey, the
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authors discuss and criticize mainstream approaches to datavis teaching, arguing that data

and the skills to work with it are not evenly distributed. D'Ignazio and Bhargava (2020) argue
GKFGO aO2NLIR NI A2y as 32 06Ny pidahinstiutionsmRichSt A G S d
KIS GKS NXaz2dzZNOS&a (G2 dzyRSNIF{1S dKAAa @g2NJ ¢ o
vast majority of those who do such work are wealthy, veellucated, White, and male, who

overly emphase the technical approacto teaching and learning datavis.

Moreover, inaccurate representation of data scientists as white men and ignoring women

playing significant roleis the field of data and dataviway lead to biases in data(vis)

authorship Just to give one example, a recent analysihg TimeSy 0 A 1t SR Wt Kg 2| N
Fd GKS @AaGrt adrdiraadiroa 2 iCoddkBlaaSscidntistR @@ NI y | S
they are all White maleg.he findings of this section, therefore, add to the existing debates

about data and datavis inequalitieshowing that emotions associated with confidence and

skills in relation to datavis are geneel and agerelatedand that the existing bank of

knowledge around data(vis) may be skewed towards the interest of White males

7.3.5 Ethnicity and race

As explained in Chapter Three, | strived for diversity in terms of ethragityngst my

participantsand recognised race as a social division. Despite the efforexle and

described in Chapter Three, only five people from minority ethnic communities in the UK

agreed to take part in the researchhose who agreed to participate in the research were all
educated to degree level and above and a few had some experience working with data
visualisation, such as Anjelo (a¥arold, Tongan, climatologist from Tonga who self

reported ashavingan W2 0 KSNJ SO Ky A OQ 0 | -gehrdaldNRitiy, Rudent Y R 9 R 2

working for climate NGO in the UK who selported as mixed ethnic background).

These difficulties in recruiting a more diverse sample in terms of ethnicity and race could be
related tomy position as a White researcher. My position may not have facilitated the
process of recruiting and building relationships with minority ethnic communities and posits
YS FyR gKAGSYySaa AGaStT | a S$inf007p ClakeHadQ { 2YS
Agyeman (2010) and Britton (2015 ¥t SO0 2y (GKS 3IFT S 2F WHgKAGS
interviewer is white and the study participants are not. In doing so, they draw on the term
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white gaze popularised by writer Toni Morrison, who argues that it & & dzYiéhass asK A

GKS LINAYFNE NBFSNBYG 2F LI ¢ SNEPailkiN®20i A 3S | YR
p.733). Based on their research with Afrie@aribbean and South Asian communities in

Britain, Clarke and Agyeman (2010) suggest that the white gaze can cabkangs in the
NBE&SHNOK LINRPOS&aasx yR GKIFIG Ay O2yGNYads a¥Fl Y
NBfFGA2YAaKALI agAGK2dzi FSIFENI 2F AYLRAAY3I YIAYa
On the other hand, lanost all the professionals working in the climate and

environmental organisations | spoke to, including communication specialists and

visualisation designers, were White males or femadasept forone person who self

described herself as Indian. Thigqy reflectnot only the abovementionedbiasesn

data authorshipbut also in environmental politics. Just to give one example, in 2021

ReutersNI Y1 SR G K& MY /FAdzSyYiAa f-fargeytbdsedlofher & OA Sy G A 3
publication record angocial medieengagemeré 0 ¢ I Y R 20il¥ 11lofaherm O

were based in countries of the Global South, of whom 88 were from @inicd 22

scientistswere female (Schipper al., 2021)As argued by Tandon (2021), such biases

Ay OftAYFGS |dziK2NBKALI aYF1S AG ftA1Ste GKFG G
change and its impacts is skewed towards the interests of male auttamsthe global

y 2 NITHe @uthorargues this may consequentigreate blind spots 0 ¢ YR2Y X HAHMO
around the needs of people most exposed to climate change, especially low income

groups, women and global South countries.

My findings in the previous saoh support this claim. Anjelo, the meteorologist from
Tonga, when asked about his interest in climate change and datavis, explained that he
believed there were insufficierdtatavisualisations of climate in and on Tonga, even though

the country is very gposed to climate change consequences:

| think we have a log a depth of knowledge here in the Pacific Islands and especially
here in Tonga, that is still not represented or visualised in a way that is effective
Sy2dzZakKe L adAff FTEREGIGKSIKHRASNE@dzi aa ¥ S (Jazh

the gap that we want to really address. And my interest in climate change is because
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not only that we are in the front line of experiencing this devastating impact on our
islands compared to the pasttwenty & @ L GKAYy ] GKFGQa GKS
me because this is an issue that we do not have a voice, we do not have much
control over in the outcome. Nor the input because when we talk about our
greenhouse gas emissions, we are very insignificantadyare such outputs. As |
mentioned we are on the other side of the world that is harvesting the impact of

climate change, global warming, skvel rise at a very alarming rate.

Except for these important findings, | did not observe any trend in emokti@sponses to
datavis in relation to ethnicity among my audience participants. There are two possible
reasons for this. First, as suggested above, more people of colour didtheen

interviewed. Second, in his interview, Anjelo pointed to differegted of engaging in

climate change issues and therefore in type of datavis produced by the Tongan community.
The datavis that worked best, for example in Tonga, were those connected aitanQ
everyday experiences and cultural and religipeesctices. This reflects Clarke and

Agyeman's (2010) work on Afric&aribbean and South Asian communities in Britain and
their engagement in climate change issydsscribed below, whichay also explain the

difficulty in recruiting more ethnically divexgarticipants in the UK.

Clarke and Agyeman (2010) identified two cultural explanations fosimasivement in

environmental behaviours and initiatives of Afrie@aribbean and South Asian communities

Y

in their study in Britain. First #RAFFSNBYy 0 YAYRaSiQ aARSYGATFTASR

AfricanCaribbean and South Asian communities perceived their involvement in the

SYGANRBYYSY Gl t | yR & dza 8oy Renptidihgrspacdsthome $ 6 & 0 £

Odzt G dzNB Q & Sded ot apevdy BRnd énpBwerinkdt that were experienced through
SOSNERIF& Odzf GdzNI f FyR NBfAIA2dza LINF OGAOSat¢

0

Sy3lIAy3I Ay RAFf23dS 1 o2dzi GKSES A54dS3a aakz

tackle nonparticipation in environmental activities and encourage more cohesive

O2YYdzy AGASA Ay g2NJAy3 (G261 NRA SYO@ANBYYSyYyll f
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Findings from my research add to this debate suggesting that ethnicity may matter in

shaping not only how ethnically diver€e2 Y Ydzy A 0 A S& a O2y a G NHzOG GKSAN
ARSYGAGASAE YR aSyaSoaov 2F 3SyOe& |yR RA&KSY
(Clarke and Agyeman, 2010, p.93; see also Neal and Agyeman, 2006) but also consequently

how the minority ethnic communities rea (or not) to certain datavis on climate change.

This again shows that datavis designed by White, often male, datavis designers or climate

experts may not include but instead marginalise these communities in debates around

climate change.

7.4 Conclusion

This chapter argued that although datavis has a transnational potential and can be used
Jft2o0ttftesy GKS yriAazylf O2yUiSEG AyTtdzsSyO0Sa I d
datavis, and whether and what types of datavis can mobilise people to act.efontine, it

confirms the argument put forward by Milan and Treré (20tb@) data universalisnis

asocial and ahistorical, showing that national context plays an important role in how people
engage emotionally with datavis and what this means for mobitsatind political

participation The findings suggest that the uneven distribution of capacities to generate,

access, process and vissallarge data sets and the dominance of the English language may
consequently lead to unequal experiences of datavis, which was especially evident in the

example of Tonga.

However, other factors beyond nationality, including political affiliation, edocati

occupation, gender, age, ethnicépmdrac& ' f a2 AYF2NY | dzZRASy O0SaQ |
perceptions of data visualisation. Political affiliation or sympatke&s=m tostrongly
AYyTtdsSyOS dzZRASYyO0SaQ SyY20A2ylf NBaedtyasSa o2
act, especially when the topic of datavis is highly padtj such as in the case of climate

change. These findings advance the work of Peck and colleagues (2019) who found that

political bias and beliefs can affect the perception of data visat@diss.Moreover,there

was a visible relationship between numerical and statistical skills, education and prior

experience with data visualisations, confidence and the type of datavis that was emotive to

audiencesTheaudience participantsvho worked wih data, statistics or visualisations and
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a few specific sociprofessional categories were moved by more complex data

visualisations. On the other hand, the lack of these skills, education and experiences made

some audiences, most often women and older pleg feel less confident and much more

likely to interact with more standardized and simply designed datavis. These considerations

O2y FANXY SEA&AGAY3 FTAYRAYyIE 6KSNBoe adzaSNB ySS
RSO2RS QA adz f ietal, QOI® g.28E OWRBYYISIRE (KSasS ailAftfa
SELIZ adz2NB G KNRdzZIK T2 NI f MSiRddegsladd lozhgse existing O1 S i
debates showing that emotions associated with confidence and skills in relation to datavis

are gendered and age related.

Overall, the findings of this chapter extend existing debates about the importance of

differences irdatavis (see Peck etal., 2019 5 QL Ay | T A 2), shofviRgthat SAY X H A H .
national contexts and other demographic and social factors may lead to unequal emotional
engagement with datavis and mobilisation or lack therdbk chapter suggests that some
demographic often vulnerable groups may be discriminated against in data)practices
65QLAYFT A2 FTYR YESAYS Hnunto gKAOK YIFIe& 06S (GKS
datavis or do not pay attention to datavis and are consequently not mobilised Bindilly,

it is suggested that datavis, in this case about climate change, may be skewed towards and

target the interests of White (usually) mefinpm the Global North. This, in turn, can create

blind spots around the needs afore vulnerable people, inading ethnic minority

communities, and lead to a lack of emotional engagement and consequently non

participation in, for example, environmental activities (Clarke and Agyeman 2010).
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Chapter Eight:
Conclusion

8.1 Introduction

It is 10" October 2021, and the writing of this thesis is slowly coming to an end. The-Covid

19 pandemic that entered the lives of people around the world during my fieldwork in late

2019 has brought many challenges to my work: from methods issues around arranging

carrying out interviews (discussed in Chapter Three), to the toll that isolation has taken on
collective mental health. However, it has also shown or rather reinforced the undeniable
importance of datavis in everyday social life (Kennedy and Hill,)20bst of us are

familiar with or have seen at least one version of the fam$Et | G 0 Sy (G KS OdzNIBISQ
(Figure 25), explaining the need to slow down the spreadhefirus so that healthcare

systems would not become overburdenédhe visual display of data on new Covid cases,

distribution of cases, recoveries, deaths and, later, the number of vaccinated people could

be found everywhere, from government websites gigkion and Internet news, to research
OSyiuNBa IyR RIGI &O0ASy (Hinag stadidicsmtiedoinfoid&tayvis 0 K I 0 L

to make data available to citizens all over the wodddworldmeters The COVID Tracking

Projec). This widespread availability of datavis meant that more people than ever had
access to redfime statistics and big data. As Bowe and colleagues (20@@)est this might
give people a chance to strengthen their collective data literacy. However, the question of

how people engaged with such datavis remains open.

N | [

Figure25: Flatten the curve line charts
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Sourcel SE blogHelen Kennedy (adapted froAndy Kirk, Twitter

The Coronavirus crisis has also demonstrated the importance of emotions in everyday social
life and politics (Degerman et al., 2020). As argued in Chapter Two, emotibosly have

an individual dimension, but also a collective one, which makes them sdoiethgchild,
1989;Ahmed, 2004; Burkitt 2014), and this was also the case in the examples given above.
Since the Covid9 outbreak, we have witnessed not only heaeitgotional polarization

between citizens in different countries overedia reports of the pandemic and government
reactions to it(Nielsen et al., 2020) or theéovid vaccinéGabbatt, 2021), but also more

political actions and protests that involve emotiogsisch aghe Black Lives Matter protests

in the United States and the United Kingdgpnotests over abortion bam Poland,

insurrection at the US Capitol and global climate change protests. All these movements
expressed strong emotions, often anger, in their statements and actions. Although datavis
on climate change was the main subject of this study, participeafesred to most of the

above events in interviews, especially the panderntiscussed some of these references in
mythesisi 2 f 20F3S | dzZRASy0SaQ SyY2GA2ylf NBaLRyaSs
show that they are always embodied in a wider sbcantext. This grounded approach
connects to my epistemological position of studying social reality as the product of
processes where humans negotiate the meanings of actions (Schutz, 1954) in different

social contexts.

In October 2020, during the fiekbrk, | read a news article about audience beliefs and
responses to statistics and widespread graphs, charts and maps aboutXS¢edtitled

Pacts v feelings: how to stop our emotions misleadiggHarford, 2020). The author of the

article states that if we put a claim about, for example, climate change on a graph to be

shared on social media, it attracts attention and engagement not because it is true or false,

but because of the way people feel@lt the issue. | believe this to some extent, given my
audienceparticipant) NBalLl2yasSa G2 RFEGF@gAa o2dzi Of AYI {
draw upon this article as | end my thesis is that, since 2019, when | started working on my

project, there has #l been little empirical research from a botteap audience perspective

(Kennedy et al., 2016lKennedy and Hill, 2017) on this important, egeowing relationship
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https://www.theguardian.com/science/2020/sep/10/facts-v-feelings-how-to-stop-emotions-misleading-us?CMP=share_btn_tw&fbclid=IwAR33FdkR1vcFJveWCOcxzxenwHEyyqWzDS0T4rxbG6IDx6f_JiFZoEMWnoA

between datavis and emotional experiences of audiences and, importantly, where those
expetiences can lead. Therefore, | turn from the news back to my research questions to
advanceunderstanding of how different people engage emotionally with data visualisations

and what these experiences mean for political participation in datafied democracies.

In my analysis, | have drawn upon a broad range of literature from a variety of disciplines
and sociological subelds, such as the emerging field of critical data studies, the sociology
of emotions, and limited existing research on data visualisatiwociety, as well as on
emotions in political communication and in social movements. | did this to bridge the gap
that currently exists in understanding whether and how datavis can trigger emotional
responses and the impact of datavis on mobilisation palitical participation in different
national contexts. Only limitedmpiricalresearchhas been carried out regarding datavis,

emotions and mobilisatiorand none hagompased national contexts.

Most of my participants were not surprised to see a research project focusing on emotional
responses to climate change visualisations and were therefore keen to participate.
Nevertheless, many were surprised that the research was conducted from a samablogi
perspective, not a psychological, cognitive or computer science one. As outlined in the
introduction and the methods chapter, the overarching aim of this thesis was to explore the
role that data visualisations and emotional responses to them play inlrsiog people

towards political participation and civic engagement sociologically, usingsteunstured
qualitative interviews to generate rich narratives of lived experiefi¢esapproach

contributes to understanding the importance of datavis as an area of sociological inquiry.

LyOf dzRSR Ay GKAA FAYylFf OKIFILWGSNI Aa | aSoOodarazy
summarises the research findings, arguments and academiciloations of this thesis. It
demonstrates how the research questions were addressed and identifies the

interdisciplinary developments offered logy findings and analysis. Arguments and

concerns outlined throughout the thesis are drawn together in thisobading chapter.

Following this opening section, the thesis reflects upon the possible limitations of this study
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and offers several suggestions for future research direction. Finally, it closes with concluding

thoughts.

8.2 Findings and academic contribons
This section offers the key findings and insights of this thesis in relation to my three
research questiong.argue that my thesis advancesderstandingof how diverse
audiences from different national contexts engage emotionally with data veautains.The
section expands on these findings in subsectiemt#tled: emotions, participation, and
national and demographic differenceshich faming the findingsrroundthe three
overarching research questions:
1. How and in what ways does data visualisatconvey and evoke emotional
responses?
2.¢2 ¢KIG SEGSYl R2 (K248 SELPNKk&Sy OSa NBf I
participation?

3. What role, if any, do national and demographic differences playasdlprocesses?

8.2.1 Key findings in relation tosearch questions

There are five main findings in relation to my three research questions that | have tried to
communicate through this thesis. The first findiexgends the work of Kennedy and Hill

(2017) on emotional engagements with datavis amdwersmy first research question. It
showsthatRI G gAa OFy o6S 4SSy |a ¢KIFIaG L KIFI@S OFff
complex emotional experiences that are always social and relatiomai.this | mean that

data visualisations can trigger various, tipié, simultaneous, changing and often

contradictory emotional responses, relating mainly to tbject matterdataor visual

form of the data visualisation.

In relation to this and the first research question, the second key finding showthéhatay
datavis and its visual elements appear to people affects emotional responses to and
engagement with data(vis) in diverse way$hevisual formof datavis cammake negative

and distressing data, for example on climate catastrophe, more appealing and enjoyable.

This finding suggests that the visual form of datavis oféersvay to engage witkome
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people about dataficatioh 0O & &dz33S&aGSR oAy &gdadavise S | £ &
which extends the debate introduced by Otto and Marie Neurath about what datavis can do
as a visual tool for not only making data transparent but also for communicating it in ways

that data themselves cannot.

The third key finding answe my second researajuestion It shows thathe emotions

evoked by datavis plagd an important role in mobilsing audiences to participate in

different datafied democraciest KA & | R@FyOSa bnNIFYRQ& OHAHANDU
about datavis and political mobilisatioDatavis reinforce prexisting mobikation, or they

can lead to changes in daily practices as a form of civic participation. They more often

motivate people taact on an individual and daily level, and less frequently on a collective

and public scale. However, the role data visualisations and emotions play in processes of
participation is not straightforward, depending on the person encountering the datavis and

the context in which it takes place.

The fourth main finding answers my third reseagtlestionand extends existing debates

(see Kennedy et al., 20fpPeck etal., 2010 5 QL Ay T A 2 [|)@deutth&k | NB I G =
importance of differences in engagementgiwdata and data visualisations. It

demonstrates that demographic differences includirgye, educationgthnicity and race,

gender, political affiliation andwork experienceinform the way datavis is perceivednd

often lead to unequal emotional experiences of datavis and mobilisation prompted by it
Moreover, the chapter suggests that some demographic, often vulnerable, groups may be
discriminated against in data practices, which may be the reason why sonpéepiom not

engage (including emotionally) with datavis or do not pay attention to (some) datavis and

are consequently not mobilised by it.

The fifth key finding answering my third research question about national differences in
engagements with datavidemonstrates thatalthough datavis has a transnational
potential and is globally mobile, it is also nationalise&specially in monocultural countries
such as Poland, datavis showing a national or local context were more emotive and

mobilising for audiencesThis challenges the dominance and universalism of such
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transnational datavis and extends the argument put forward by Milan and Treré (2019)
about data universalism being asocial and ahistorical and operating outside of specific socio

political, culturaland economic contexts.

8.2.2 Emotions

/| KILJISNE C2dzNJ YR CA@GS O2yaARSNBR GKS FANRG
emotional experiences of datavis about climate change and how datavis designers and
campaigners engage with the emotional poteiof graphs, charts and maps. These two

chapters provided an empirical examination of the ways in which different emotions play a
significant role in engagements with datavis, something which has been argued by several
practitioners and scholars (suchkéennedy and Hill, 201D'Ignazio and Bhargava, 2020;

Simpson, 2020)he findings of these chapters go beyond what others have already

contributed. Existing work started the debate and empbkedithe importance of emotions

in datavis, but ididnotaccalzy & F2NJ 0 KS ydzZyO0OSa 2F | dzZRASyO0Sa
datavis and the nature of these emotions, and therefore there was scope for further

sociologicaork to be done.

The narratives provided by participants showed that emotional responses to ddepénd

to a largeextenton the person who encounters the datavis and vary according to the

I dzZRASYy O0SaQ L}t AlAOI fiewdaNd saciechiRil 2aRtex@ fdctorsdhd A G A 2 Y
affiliations.| argued that audiences respond to subject matter of datavis as well as particular
datavis factors, and their response to subject matter is shaped by their broader views, both

about climate change iparticular, and politics more generally exploring this, the chapter

expanded existing research by showing that different seaibural contexts and factors

outsideof dataviscan affect not only engagements with datavis in general, as argued by

Kenne@ and colleagues (2006 = o0 dzi Y2NX aLISOAFAOIf & | dzRASY
datavis.My researchighlighsthat it is difficult to make simplistic, generalized claims about

whether specific data visualisations induce particular emotional states grderse

audiences Context and differences betwe@udienceparticipants matter in regard to how

they feel about datavis (discussed in more detail in Chapter Seven) and therefore tailoring

datavis to trigger particular emotions audiencesnaynot always have the desired effect.
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The findings showed that participants cared more about datavis that were more relevant to

them and presented issues or eveigsographicallgloseto them.

Furthermore, the narratives provided by the participants suggestedehadtions in

I dZRA Sy O0SaQ Sy 3l 3 Smuliplelisimaltarnieéus ddd dvah@ngig. | NB
Boundaries between emotions are fuzzy and therefore they do not fit into neat positive,
neutral or negative categoriedudience prticipants reacted to the diffent factors of data
visualisation from the very beginning of their encounter with it and switched between
different kinds of emotions quickly. Therefore, in addition to confirming earlier empirical
work on datavis having an emotional impact on people (ely and Hill, 2017), the

chapter argued that datavisan be seendsy WSY2(GA 2yt NBLIR2aAG2NERQ
complex emotional experiences are locat@te chapter expanded upon Kennedy and Hill's
(2017) study of emotional responsesdixdatavis factors by examining which of these
factorsinsideof datavisare most likely to stimulate an emotional engagement among
audience participants, what kind of engagement that might be, as well asntequences.

It moved the debate along by indittng the importance of three datavis factogsubject
matter, represented data, angisual style; that evoke the strongest emotions among

audiences.

| then revealed the tensiowithin the three emotional factors mentioned above by
identifying contradctory positive and negative emotional responses to thé&malysis

showed that many participants felt excitement and simultaneous attraction to the visual
form of a datavis but were concerned and worried about the data and what is being
visualised. Moreovwe some of them tried to align the contradiction between positive
feelings about the visual form and how they should feel about what the data visualisation
presented5 NI 6 Ay3 2y | 20KaOKAf RQa ompy v 02y OSLI
managementby whichshe refers to social expectations about how to feel in a certain
situation and how people fit with these expectatiohmsygued that this disparity between
audience® U KSI RU | sybRequibhesdtididal Work sifol that feeling rules about
datavis orclimate change exist. These findings also develop the feeling rules concept itself

showing that they can be applied to new contexts of digital and data (visualisation)
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research. Furthermore, these conflicting emotions provided empirical evidence fatame
GKIG GAradz-txr a ¢Sttt & ydzYySNAOFE |aLlsoiacz
with datavis (Kennedy and Hill, 2017). Tdostributes to existinglebate by arguing that the

way datavis and its elements appear to people is important imgeof emotional responses

to and engagement with them.

Finally,l argued that particular features of datavesoke particular emotions. Colour often
induces fear but similar to hardrawn elements, animations or interactive forms can also
add more positve emotions, such as enjoyment and fun. These emotions in turn enable or
increaseaudiencesinvolvement in visualisations. The above findings contributed
empirically to existing debates among datavis designers and scholars who claim that some
visual elenents/forms of data visualisation can convey and evoke different emotions in
audiencesMy findingsexpanded these ideas by showing which of them have the greatest

potential for doing so and why.

8.2.3 Patrticipation

Chapter Six considered the second reskaguestion, examining whether the emotional
experiences of datavis discussed in Chapters Four and Five relatdzZ@ A S(go@&ial)Q
political participation. It interrogatecempiricallyb n NX |y R @h&orefical clainmthiat
datavisualisations enable and molséipeople to function as citizens and take part in
political debates or everyday discussions. Consequently, the chapter contributed to
knowledge by empirically examining the relationships between datavis, emotions and

political participation from a bottorup, qualitative sociological perspective.

The chapter empirically supportdnln NI (3020%laims and advanced the work of

others in the area of mobilisation and political participation in a number of wayst, |

argued that data visualisations about climate change have the potential to reinforce pre
existing mobikation and can lead to chges in dailyractices. They can motivate some
people to act on an individual and daily level, and less frequently on a collective, public or
global scale. This ties in with the finding about emotional responses to national, regional

and local datavis dcussed ifChapter FiveThe chapter highlighted not obviously political
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actsin the private sphere, such as sharing and discussing datavis with others, and changes in
daily practices as a distinctive form of civic engagements and material participatost. M
audience participantshowed greater engagement in responding to datavis that related
directly to their daily lives and showed them what they could change as an individual. Thus,
in most cases, the participants reacted to them by undertaking activitiéseir immediate
environment, such as eating less meat, buying environmentally friendly products, reducing
food waste, using less plastic, reducing car use, or purchasing solar panels, solar batteries or

electric cars.

However, these changes in dgilsactices could also lead to political participation on a more
public scale. Here, the chapter referred to the work of Lamprianou (2013) and recognized
two types of political participation provoked by datavis: unconventional @r/entional.
Unconventimal, less traditional and more informal forms of political participation such as
signing a petition, joining a protest or donating money to an organisation were more
common among thaudienceparticipants than conventional ones such as contacting
officialsor voting. Donating to an organisation was mentioned by a few people who found it
the fastest and most effective way to help and get involved. However, the largest number of
participants was mobilised to sign a petition related to climate protection. More
conventional forms of political participation on a macro and formal level triggered by a
datavis were rarely mentioned in interviews. Only two participants decided to contact
officials in response to the encountered data visualisations on climate chanbers

joinedatransition town group and set ugneco group in her town.

By using the notion of a continuum, which implies a progression from individual
engagement in the private sphere to various types of political participation on a more public
and cdlective scale, the chapter developed a typology of participatory responses and
personal political activities mobilised by data visualisations from the micro/informal and
everyday (not buying plastic, vegetarianism, sharing datavis) to the meso/semi fgonag

on a march, signing a petition) to the macro/formal (being part of a lobbying group,
contacting officials, voting). This typology included four categories of civic engagement and

participation: (1) sharing data visualisation (the micro/informalfepday level); (2) changes
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in everyday practices (the micro/informal/everyday level); (3) unconventional political
participation (meso/semformal level); and (4) conventional political participation
(macro/formal level). The findingaiggesthat the boundary between the private and

public spheres is blurring within this range of participatory activities. Different categories of
involvement triggered by various data visualisations were intertwined, overlapped and, as
mentioned above, existedcross public and private, formal and informal, or online and

offline spaces. They were not fixed or static but relational.

The interviews showed that not all data visualisations evoked emotions in similar ways. The
data visualisations that had greaterofnilisation potential and impact on the behaviour and
decisions of participants were those that indicated what could be done and how people
could contribute to a change of situation. Mokdtiion was therefore often about whether
people could see the possiity of action in a datavis. those datavis that were not related to
everyday life or did not make clear what actimdalividuals could take evoked emotions in

the participants and could change their minds or activate them to care about a particular

issue,but they mobilsed audiences to act less often.

The chapter did not overlook the contextual aspectr@se individual political practices and
participation on a more public scaldudience p NIi A O A LJIsafich &r@ partigigatioh A

were influencedr shaped by factors such as information possessed before encountering

the datavis, perception of climate change, and national, cultural and social background. It

was argued that datavis themselves are only a part of the constellation of different factors
influencing participation. Therefore mobilisation, like emotion, does not just reside in the

text but the interaction of the individual with the text and the context and thus cannot be

separated from other factors. It was not only about the type of dathuisabout a
O2Yo0AYylFGA2Y 2F GKS RIGF@GA& YR GUKS AYRAGARdzZ
Ll2a3aAofS G2 aSS Kz2g GKSe OFly FOld ¢KSNBFT2NEBEZ
participation enabled by a data visualisation is not straightémdy happens on many levels,
andisdependent on the person encountering the datavis and the context in which it takes

place.
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8.2.4 National and demographic differences

Chapter Seven examined the roles that national and other demographic charactenatics
play in emotional responses to datavis and its ability to mabpieople to act. It focused on
two different gechistorical, demographic and democratic contexts: the United Kingdom
and Poland. The chapter examined different socially located voidesms of age,
education, ethnicityand race gender, nationality, political affiliation, arvdork experience
within these contexts. By doing this, it addressed points made by a number of practitioners
and scholars (such as Kennedy et al., 2020; D'lgaazidlein, 2020) about the absence of
national comparative approachediversityand inequality irdata studies research into
perceptions of data and datavis (see exceptiBesk et al., 201¥Kennedy et al., 2020). The
chapter therefore advanced exisgrwork in a number of ways. It showed that national
context plays an important role in emotional engagements with datavis, especially in

monocultural countries

The chapter first argued that datavis can be sasratransnational as well as a global
phenanenon because datavis can be produced in one country and then consumed
elsewhere in different contexts. However, the chapter challenged the dominance and
universalism of such transnational datavis by showing that Polish organisations do much
more than justreplicate them. Moreover, the datavis adapted to show a national or local
context were more emotive and mobilising for audiences. This was clearly visible in Poland
due to its ethnic and cultural homogeneity, but was not as noticeable in the more

multicukural UK.

Narratives of the participants from Poland and the UK showed that audiences may pay more
attention to the types of datavis that they are more familiar with, for example those widely
published and discussed in the national media, such as maaslamd andine graphsand

bar chartsin the UK. Also, different topics such as plastic consumption in the UK and coal
consumption in Poland were more emotional ardience participants these respective
countriesthan other climate issues, showing ag#hat, in the case of datavis, national

context does matter.
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This finding not only revealed national differences in datavis production but also how these
differencesrelate tounequal access to and experiences of datavis and therefore

datafication. Thiginding links with the argument put forward by Milan and Treré (2019)

about data universalism being asocial and ahistorical and operating outside of specific socio
political, cultural, and economic contextsalso reflectdindings from Chapters Six and

Seven, which indicated that soetniltural factors and contexts in which people encounter
graphs, charts and maps are of great importance to the way datavis is perceived and the

motivation, or lack thereof, to act under its influence.

Moreover, the chafer argued that demographic and social characteristics other than

nationality, including age, education, ethnicégd race occupation, gender, and political
FFFAECALFGA2Y S a2 AYyF2NY | dZRASYOSaQ Sy20A2ya
SEFYLX ST LREAGAOIE FTFFAfAILIGAZY 2N a@8YLIl GKASa
responses to datavis and whether it can mobilise them to act, especially when the topic of

datavis is highly politised, such as in the case of climate change. Thesenfischdvance

the work of Peck and colleagues (2019) who found that political bias and beliefs can affect

the perception of data visualisationEhere was also a visible relationship between prior

experience with data visualisations, age or gender and ype of data visualisation that

audiences found most emotive. The audiempaticipantswho worked with data or

visualisations and a few specific sepimfessional categories were interested in and moved

by more complex data visualisations.

On the other handalack of these experiences or those who did not hameersitylevel

education made some audiences, most often women and older people, feel less confident

and much more likely to interact with simply designed datavis. These consaesatnfirm

existing findingshat audiencegineed to feel that they have the skills to decode

visualisationg (Kennedy et al., 2016p.1% | yR (0 KI 0 GKSasS aiArtfta Yl
OKNRdzZAK F2NXIf SRdzOI (iMydindihgs adddt@ge débdtesl f ®> H a1 Mmd
showing that emotions associated with confidence and skills in relation to datavis are

gendered and age relatedhe chapter argued that even though some groups, including

women, less educated and older people, may have limited statistiiidd, they may still be
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enthusiastic and have strong emotions, related not only to their lack of confidence or visual
and statistical skills towards graphs, charts or maps of their choice and therefore connecting
emotionally with datavis can facilitatéeir access to data. It may therefore be important to
embrace and value emotions in datavis as a fundamental way in which humans can engage
with data and learn from it, especially fgroups who are otherwise excluded from data

driven conversations/societfKennedy and Hill, 2018; QL Iy I T A2 ROZ®R . KI NHI I

Finally, the chapter suggested that difficulties in recruiting participants from ethnic minority
communities may have been related to my position as a White resegraliichmay not

facilitate the process of building relationships with minority ethnic communities. The

chapter suggested that datavis about climate change may be skewed towards and target the
interests of Whites, usually maldspm the Global North. This, in turdgan create blind

spots around the needs of the most vulnerable pedple 6 ¢ I Y R Anglddingiethriov O
minority communities, and lead to a lack of (emotional) engagement and consequently non
participation in, for example, environmental activities, as argued by Clarke gyeh#an

(2010).

8.2.5 Academic contributions

This study makes a number of original contributions into theorising data visualisation

througha sociologicaens andunderstanding ¥ RA OSNBE S | dzZRASy 0SaQ SEL
datafication. It affords a unique conlbution to an urgent research agenda, bringing

together critical data studies, the sociology of emotions and the limited existing research on
datavis in society, as well as drawing on other relevant bodies of literature, for example on
emotions in politicakcommunication and in social movementsd@dvanceunderstandings

of how different people engage emotionally with data visualisations and what these

experiences mean for political participation in datafied democracies. As critical data studies

is interdigiplinary,my thesismoves beyond sociology to also contribute to

media/communication and information studies and other disciplines. It does so by

RO yOAYy3a dzy RSNEGI yRAY3I 2F SELISNASYyO&HBIQ2T RI
perspective (Coulgrand Powell, 2014) and focusing on factors that affect diverse

I dzR A Seyigagement, mobilisation and political participation.
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| have contributed to the emerging sociology of data the narratives of this research tell

an important story of data visualisation as not simply being a technological issue but a

social, relational and contextual phenomenon. The findings of the thesis show that

emotions and data(vis) connect. Thisdeveld | 2 OKaAa OKAf RQa oMby o &2 0
emotions showing that big data has emotional reach andagements with itequire

emotional management-urthermore | haveextended the work of Kennedy and Hill (2017)

on emotional engagements with datavis énguing thatdataviscan be seen aan

WSY2GA2y It NBLRAAG2NEQ YR 0& aK2gAy3d GKS AY
Sy3r3asSySyida sAGK RIFEGFrOAEDP a2NB2OSNE L KIF @S |
statement about datavis and potential political mosdtion byshowingempiricallythat

emotions evoked by datavis play an important role in mahbilj audiences to participate in

different datafied democracies, more often on a daily and individual level than on a public

and collective scald=inally, | havéurther contributed toexisting debatessge Kennedy et

al., 201®; Pecketal.,20® 5 QLAY T A 2 I)ydout thekimpedhc@df > H N H N
differences in emotional engagements with data visualisatiomswang that national,

demographic and social diffences inform how datavis is perceivedcomplex and diverse

ways,and so often lead to unequal emotional experiences of datavis and mobilisation

prompted by it, or lack thereof.

Finally, by offering an empirical understanding of the emotional signiée®f data
visualisation, my research has the potential to challenge two assumptions tikaist
understanding of datavis is the main prerequisite to mobilising people to act, as many
studies focusing on the capacity of data visualisation to convey kamegland persuade
audiences through rational arguments show. Second that emotive images are a more
effective means of engagement than datavis, as a number of studies indidpteesearch
demonstrates the important role that emotions play in shapaadjtical practices in datafied
democracies and the need to take them into account in relation to data practices with other

phenomena.
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8.2.6 Methods reflections

My research approach has contributed to ongoing methodological debates about engaging
with matters of emotions, research on politically sensitive topics, comparative design,
researching bilingually and transnationally and online interviewing. The value of semi
structured interviews and visual elicitation has been demonstrated in their potential to
provide insights into emotional responses to datavis about climate change in two national
contexts and the diverse ways in which they can be implemented. It is argued that online
synchronous interviews can be successful in researching emotions and pglgemasitive

topics, as well as in conducting visual elicitation.

The thesis explored the use of social media as a means of gaining access to (diverse)
research participantsThis means of recruitment has advantages in terms of inclusivity and
targetingparticipants from ethnic minority communities. However, it also has its limitations.

These are, along witbther limitations of my methods, discussed in the next section.

| argue that it is through sociological methdtist the experiences of datavis cento be

illuminated. The social nature of datavis, and the aforementioned absence of studies from a
bottom-up sociological perspective, further illustrates the importance of focusing on the

' dzZRASYy 0SaQ Sy3al3SYSyida ¢AlK impoitangd iitinthe dzy RSN

social world.

One of the biggest challenges of my thue&rt research process was being sensitive to each
participant and at the same time navigating the pressures of mudtihod qualitative

research. | tried to see the world thr&luK Y& LI NI A OA LI yiaQswste Sas> o6 S
(2009) argues, the ability to be empathetic is one of itast importantskills needed to

undertake qualitative research. However, it can also be emotionally overwhelming. Indeed,

being empathetic, it wasometimes hard not to get drawn into emotions, especially when a
participant was experiencing strong emotions about the research topic or psychological

distress related, for example, to a lockdown situation or the ongoing pandemic. | argue that
researches need to be aware of the emotional challenges of studying emotions in an

emotionally sensitive way.
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8.3 Limitations of the study and future research

Asstatedseveral times in this work, more and more data visualisations saturate everyday

life as an increasingly important means of communicating information to publics and there

Aa | INBIFG ySSR FT2NJ aONHziAye 2F LIS2L)X SQa Ay
apparent that emotional engagements with datavis deserve far more focus than current

literature has to offer and more qualitative sociological research into the complexities of

these engagements is necessary. However, social researchers should alwaysriteigm

and be open to scrutiny (Shipman, 1997), therefore this section reflects upon the limitations

of my study. Moreover, it suggests how these limitations can be addressed through future

explorations and discusses several potential avenues fandustudy.

The most significant limitatioof this research has been thack of diversity in political

views and perspectives on climate chang@asViparticipants described themselveslaf
leaning and preecological. Further research on a larger sample of people with different
perspectives and political views could begin building a bigger picture of the diversity of
emotional experiences of datavis about climate change and whether anctiey can
mobilise people to act. The aim of such a research project would not be to compare their
experiences but to explore the variation and dynamics of emotional responses and potential
political participation. Although the thesis lacks this politidaversity, it does portray a rich
array of lived and nuanced emotional experiences of datavis and where they can lead. By
doing this it demonstrates a level of complexity and insight not visible within other studies
that prioritise psychological or codivie models. It would be also interesting to extend the
range of organisations that use datavis about climate change to include climate change
sceptic groups and smaller organisatiptessee what they think about datavis and how they

use them in their wadk.

This research is focused on Poland and the United Kingdom. Although that was also the
premise of the study, the findings of this thesis suggest that national differences can lead to
unequal experiences of datavis and so a broader, more diverse anadh&orocentric

range of social narratives and voices is necessary. Future research caaldibd out in

other national contexts and regions. This could provide greater understandings of datavis
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practices and the importance of national differences inadé experiencedt is important

to look beyond Eurocentric experiences of datavis and focus also on underrepregented
sociological datavis researcbuntries and regions, like the ®alled Global South. Milan

YR ¢ NBENB 0 H ANMesternizéon of tritical 2iatd studies, i Siew of promoting a
reparation to the cognitive injustice that fails to recognize fmainstream ways of knowing

GKS 92NI R GKNRdAAK RIFIGFE O0LIPoHANOLD LYLRNIFYyGOGf &

change, making it aarea of study that would clearly benefit from further attention.

Further research could also aim for a more demographically diverse sample and to include
more marginalised voiceend communities. The methods chapter acknowledged that some
measures were mployed to recruit people from a range of backgrounds and efforts were
made to recognise differences and possible inequalities during analysis. Nevertheless, the
participants from this study were, for the main part, White British and White Polish and
tended to be educated to degree level and above. Therefore, it is a limitation of this study
that it does not reflect the experiences of a more culturally, ethnically and socially diverse
range of peopleThis may be partly related to the fact thetmate movenents/groups
themselves have a history of being understood as white, midiles movementg and that

this issue is compounded by datavis also being seen as a relatively elitist way of
disseminating knowledgé-urther research applied to different caseidy areas or several
topics couldbe productive anallow for more explicit attentiorio emotions in datavis and
potential political participation that these emotions provoke. Such a study walslal

contribute significantly to the literature and would have the potential to inform datavis
LINEFSaarzylfaQ LINI Ol A Oé&changsgrargrmpleNiblighiof th&S £ | (1 S R
rapid increase in the use of visualisations in the wake of €®¥iand the Black Lives Matter
movement, these topics could become central to a future study. However, it could be also
beneficial to experiment with agrticipatory method to identify together witkliverse

research participants what datavis to focus on in the study on emotional responses to
datavis. This would allow a focus on the topics that mattedit@rseparticipants and could

lead to richer data bieag generated.
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| would also encourage critical engagement with disability and class contexts that have not
been discussed in ththesis. Moreover, further research could afeeus on

intersectionaity. As Kennedy and colleagues (2020) pointed otheir study, inequalities
relating to dis/ability, poverty and their intersectiodgformed understandings of and

feelings about data practices in complex and diverse ¥way&y 43y

As the findings of this thesis show, national context and regionalllapproaches to datavis

LI Fe& Fy AYLRNIFY(d NP O6OfGataks/and vaz&teSayidivBat t@ped a6 NIO S LJi
datavis can mobilise people to act. This creates a kind of tension with global environmental
governance and the global scale of environmépialitics. It is therefore argued that more

attention couldalsobe given to datavis thatresentglobal rather than local data and topics.

This could allow for an investigation of what kind of global datavis have the potential to

trigger emotions and mabse people to act and participate in datafied democracies.

The thesis recognised that some datavis and their visual features, including colour, hand
drawn elements, interactive and animated elements, are more emotive than others.
Importantly, these features have the potential to evoke positive emotions including joy and
excitement and contradict emotions evoked by sad or scary data or the subject matter of

the datavis. In this wayhe datavis can make an unpalatable subject likaate disaster

more palatable. This idea is also worth examining in more depth. For example, how can data
visualisations, including thod®yond the desktopbe combined with art and design and

where can this lead? Coulldis kind of datavisor example benore accessibland emotive

to audiencesand empowerthem to take part indata-drivenconversations?

Another limitation relates to recruitment of participants and conducting interviews online.
While online recruitment and remote interviewsve their benefits within social research,
which are discussed in Chapter Three, they also have some disadvantages. One of the most
important is the challenge of including marginalised communities who may not be found
online and/or on social media. Moreek; faceto-face interviews could facilitatbuilding

rapport and relationships with participant®Bue to the Covidl9 pandemic, this aspect of

the research was beyond my control, and | had to recruit my audience participants and
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conduct interviews remotgl. However, future research on datavis, emotions and

participation could benefit from more traditional and offline recruitment.

Finally, in the context of molsation and political participation, it would be worth looking

at the outcomes of actions thatere mobilised by datavis. This is missing from my study

and could be an important topic for further research. Contrarily, it would be worth
examining the implications for people who, for various reasons, including those indicated in
this thesis, do not @y attention to, do not engage with, and consequently are not mobilised

by data visualisation.

8.4 Concluding thoughts

In this concluding chapter and throughaie whole thesis | have reflected upon how

diverse people engage emotionally with datavislavhat this means for mobilisation and

political participation in datafied democracies. My argument, reduced from eight chapters

G2 I &aSyiSy0Sz g2dd R 65 wO2YLIX SE SY2dGA2ylf N
audiences to act and participate indafR RSY2 ONJ OASa Ay @I NAR2dza o
problematised this and argued that a stronger grasp of engagements with datavis and

where they can lead is achieved by thinking sociologically.

| have illustrated how different contexts, factors and relationshipe gse to emotions and

political practices, making a case for sociology and particularly the sociology of emotions to

FOG 1a I FILOAEAGIG2NI F2NJ dzy RSNRE Gl YRAY3Ia 27F R
have illustrated my novel approach to undensting the social impact of data visualisation,

an increasingly important means of communicating information to publics.

| consider this study as a starting point and acknowledge the potential for future research. |
have argued that one of the most urgefiature challenges is to include more marginalised
voices communities and countries in discusssabout how important datavis are to them

and what kind of datavis.

Finally, in conclusion to this conclusion, | suggest that by offering this empirical
understanding ofhe emotive and participatory potentiaif datavis this thesis may
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challenge findings from other studies which suggest that emotive imagery, for example
photos of the negative consequencesctimate change, is a more effective means of

engagement than data and datavis.

wSaSINOKSNARQ FYR FTOUA@GAAGAQ yI NN (AvEsla SYLKI
communicationcan effectively engage people with climate chamggies but no equivalent

narrative exists for datavis. A higher priority must be, therefore, givetata visualizations

with greater recognition of the significance of emotions they can trigger because these

emotions can be the only way for many vulnerable groups to access data and consequently

to participate(or not)in datafied societiesTherefore, al K2 dzZ3K Y& LINRP 2S00 Qa Y
contribution is academic, its findings have a wider social impact for datavis and climate
communication professionals. They daform their future practice with researcipased

knowledge
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Appendices

Appendix 1¢ Interview schedule: audiences

Semistructured interview schedule for audiences

The participant has beessked to bring along one or a couple of data visadbn/s about climate
change that recently evoked her/his emotions. The researcher also brought one historicas datavi
from the sample for social semiotic analysis that had evoked emotions in the partién the past

and was used in the recruitment process. The participant was invited to the study because s/he had
responded (commented) emotionally and passionatelthis data visuasiation on social media.
Theparticipantwill be asked about these tweets of datavis about climate change.

I. Opening

Hi. My name is Monikd am a PhD researcher at the University of Sheffield. | would like to ask you

some questions about how you feel, respond and use graphs, charts and maps about climate

change. lwillza S G KS §{SNIVi AVRFEQ 2NAWRIHARF OA&Q G2 NBTFSNI G+
on your emotions and responses to these datasisthere are no wrong answers. All of your

answers will be interesting to mé.should take about 60 minutes. Are you ready, can we start?

(Transition: Let me begin by asking you some questions about you and your background)

Il. Body
BACKGROUND

9 Can you tell me briefly about yourself?

Prompts: what is your job (if working); echtion; personal life; interests; political views?

1 Are you or have you been interested in climate change or active in environmental folitics
Prompts: how long, any experiences; has this interest affected your political involvement?
(Transition to the next topic: Now, | have some general questions about your encounters with
datavis)

ENCOUNTERS WITH DATA VISUALISATIONS IN GENERAL
[the researcher shares the computer screen with various types of chips://bit.ly/37GalK3

1 How often and where do you come across data visatidins?

Promptsl: Y& SELISNA Sy OS &vishajfelaked flRRlHIR | mTNBf I § SR 2 NJ

1 How often do you comment on them?

9 Are there particular things about datavis that strike you?

Prompts: what chart typesitps://bit.ly/37GalK3; what formats: static, interactive; subject matter
location of the datavis; visual style.

1 Do you use or rely on datavis for understanding social, political or environmental issues?
Prompts: what kind of issues and why; can you give some examples; have datavis become more or
less important for your undetanding of the health crisis (pandemic) and why?

1 How important do you think datavis is?

(Transition to the next topic: | have asked you to bring along data \gatiafis to which you have
had an emotional responsand/or mobilise you to actind | brought some as well. Now, | will ask
you some questions about those)

DATAVIS, EMOTIONS AND EFFECTIVENESS
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[focus on the data visuahitions that the researcher and participant have brought alangon the
shared compugr screen with datavis; alhé questions below are asked in turn for each dafavis

1 Can you tell me how you came across this one?
Prompts: try to recall this situation; how, where and when; time involved in engaging with it?
[focus on the datavis brought by the participant] Why did you select this example to bring to the
interview?

1 How did it make you feel?
Prompts: Can yotemember how you responded when you saw this data visatadin
(graph/chart/map); did it trigger particular emotions, positive or negativay did it make you feel
this way?

OF20dza 2y GKS RIGlI@gAa ONRAAKG o6& (&Hthatba St NOKSNE

motivated you to make that commeft
1 Tell me what particular elements invitere striking for you/made you respond in a way you
did and why?
Prompts: what in the content of the datavis connected with you; any feelings abputsented
data, visual style or the subject of data vissations; e.g. compositioandlayout; colours; fonts;
components of datavis; titles; introductions; key/legend, other accompanyingatekéexplanation;
source of data; source of the datavis;ardictive features or animation; connection to the relevance
of time (eaktime data), connection to your place, connection to your interests.
9 Did this datavis change your mind about anything?
Prompts: how and why; did it surprise you?
1 What did it change?
Prompts: can you give me some examples?
9 Did it lead to change your practices, to do something/to act?
OWeSa0B8 tNRYLIIAY KT K24K oWy2Q6 tNRYLIGAY gKe
mobilise you do act?
1 What did you do?
Prompts: e.g. yo signed a petition; contacted officials; took part in a demonstration or strike;
attended a meeting or debate; campaigned; did advocacy within an organisation; voted in elections;
donated money to an orgasition; blogged; posted comments online.
[focus on all the datavis]
9 Did any datavis on climate change change your mind about anything or lead to change your
practices, to do something/to act?
1 Do you think data visualisations are an effective way of communicating information about
climate change?
Prompt: do you think that datavis can mobilise people to act, any examples?
(Transition: Thank you. That was the last question)

llI. Closing

It was very interesting finding out more about your experiences. Is there anything else you think
would be helpful for me to know about?

Thank you. | appreciate the time you took for this interview. Would it be all right to get in touch with
you again if have any more questions?
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Appendix 2¢ Interview schedule: professionals

Semistructured interview schedule for the organisations

I. Opening

Hello. My name is Monika Fratczak and as a PhD researcher, | would like to ask you some questions
aboutyour experiences with data visusdtions.

As you already know my research explores what people experience while engaging with data
visualgation on climate change, and what, if aig/the role of data visuaation in enabling political
participatior® Ly 20KSNJ 62NRaz L QY shBreh&slalNdnistionaldmpackod i K S NJ |
people, and whether and how it can prompt political mddatiion.

This conversation will focus on your experiences of working with data visualisatigroand

opinions about how people engage with them.

In this study, data visuadition is defined as graphical representations of data which are primarily,

but not solely, numeric.

The interview should take about 60 minutes.

(Transition: Let me begin by asfiypou some questions about your background and work experience)

Il. Body
BACKGROUND AND WORK EXPERIENCE

91 Tell me briefly about you and how you came to work in this field?

1 What is your role/job title, and what does your work involve?
(Transition to the next topic: Now | will ask you some questions about data sasioali
production in your orgasation)
DATAVGPRODUCTION

1 How frequently do you design/produce/publish datawighin your orgargation?
Prompts: low manydatavis on climate chan@e

9 Talk me through the process by which you design/produce datavis.
Prompts: what kind of technologies and resources do you use; how do you choose different
elements of datavis for example colours, fonts, titles, chart type (gragterts, maps, other; static,
interactive, other) formats (posters, banners, flyers, reports, other)?

1 Can you tell me more about how are their content or focus decided?
Prompts: are they coming from the central office; can gesign/produce them; do you
have any guidelines?

1 Can youbow me the datad| asked you to bring along?

Why did you choose the8e
Prompts:[focus on the datavisjvas it difficult to choose them?

(Transition to the next topic: Now | would like to tabout your audiences)
AUDIENCES

1 Who is your target audience?
Prompts: which audiences do you aim to address (general publics; policy makers;
activist/advocacy/campaign groups; young/older people; active/not active); wbatou know
about them; what are your sources of information

91 Do you target particular datavis particular audiences?
Prompts: low are you speaking to different audien@es
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1 Whereand in which contextpeople can access your datavis?
Prompts: online and offline spaces or any other ways; what spaces do you use most often and why;
what works best[focus on the datagidiscussed so farjhat about these?

T /Ly @2dz 6Stf YS Y2NB lo62dzi LIS2L) SQa NBI OlGA2yYy.
Prompts: what are your sources of information; what do you do with their responses?
(Transition to the next topic: Next topic is about dasand emotions)
DATAVGAND EMOTIONS

1 Do you think that data visualisations can trigger emotions?
Prompts:give examples; what emotions; how; which elements of datigger emotions?

1 Do you think that emotions matter in responses to datavis?

1 Can you tell me more about why do emotions matter?
Prompts: any conflict between informational and emotive/persuasispect?

1 Are you hoping to enact/trigger any emotions with these specific datavis?
Prompts: [focus on the datavis discussed so far]; what emotions are targeted in particular; how they
were designed for this; what works best?
(Transition to the next topi¢inally, the last topic is about datavis and they effectiveness)
DATABEFFECTIVENESS

1 What do you think makes a data visualisation effective?
Prompts: what does effective mean to you?

1 What, if anything, do you think makes your example dateffesctive?
Prompts: [focus on the examples discussed so far]; what is the aim; what kind of reactions/political
mobilisation are you trying to trigger; does it work?

1 Have you ever seen any evidence that a datavis on climate changessubitiople to

act/be politically active?

Prompts: best datavis on climate change; who do you knowrttetesa striking datavis on climate
change; organisations/designers?

1 What do you think about the futures of datavis as a way to communicate information and

prompt activismparticipation?

(Transition: Thank you. That was the last question)

llI. Closing

It has been a pleasure finding out more about your experiences, and | appreciate the time you took
for this interview. Is there anything else you think would be helpful for me to know about? Would it
be all right to get in touch with you again if | haveyanore questions?
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Appendix 3¢ Information sheet: audiences

The
University

Ur \ White Rose
Sheffield.

Social Sciences DTP

Economic
and Social
Research Council

Experiences of data visualization
(graphs, charts, maps)

I would like to invite you to take part in my research project. Before you decide
whether to participate, it is important for you to understand why the research
is being done and what it will involve. If there is anything that is not clear or if

you would like more information, please contact me.

Bar chart Stacked bar chart Radar Chart Pie chart

Reading 4 '

charts ' ”l l )
Tree map Sankey Diagram Scatter plot Heat map Line chart

1w C /

Slope graph Stacked area chart Stream Graph Choropleth map Symbol map

1. What is the project’s purpose?

Data visualizations are increasing as part of everyday life
and as information tools for providing certain knowledge
and understanding about social issues and concerns.
The purpose of this investigation is to explore what
people experience while engaging with data visualization
in their everyday lives and what, if any, is the role of data
visualization in enabling political participation in the UK
and Poland; that is, whether data visualization has an
emotional impact on people, and whether and how it can
prompt political action in two different national contexts.

2. Why have you been chosen?

Participants will be invited to the study from Poland

and from the UK. You have been chosen as one of them
because of your interest in and response to data
visualization. Hearing your experiences and perspectives
will be valuable for this research, and it would be
beneficial to include them in the study.

3. Do you have to take part?

Your involvement is entirely voluntary. If you decide to
take part, you will be asked to sign a consent form, but
you can still withdraw at any time without any negative
consequences. You do not have to give a reason. If you
wish to withdraw, please contact me.

4. What will you have to do if you
take part?

You will be invited to have an interview either face to face
at a mutually convenient venue or on Skype if you prefer.
The interview is semi-structured and is expected to take
around 60 minutes. It will involve answering a small
number of questions and talking about your experiences
and will be an opportunity for the researcher to gain

a more in-depth perspective of your engagement with
data visualization that you have previously reacted to.
After agreeing to participate, the consent form will be
emailed prior to you, and the exact mutually convenient
date for the interview will be determined.

5. Will you be recorded, and how will
the recorded media be used?

Your responses will be recorded, with your permission.
The recordings will be used only for analysis and deleted
immediately after transcription.
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6. Possible disadvantages, risks and
benefits

The interview is not expected to pose any risk or threat to
you. Questions are all based around your feelings and
judgements. At a very most, you might find discussing
some emotional aspects of your experiences challenging.

This research will make an original contribution to
knowledge, as to date, research on data visualization,
emotions, and democratic participation has not been
undertaken. There are no direct benefits to you, however,
some people enjoy having the opportunity to reflect on
topics important to them.

7. Will your taking part in this
project be kept confidential?

All the information that we collect about you during the
research will be kept strictly confidential and will only be
accessible to me and my supervisors. You will not be able
to be identified in any reports or publications. If you agree
to us sharing the information you provide with other
researchers (e.g. by making it available in a data archive),
then your personal details will not be included..

8. What will happen to the data
collected, and the results of the
research project?

According to data protection legislation, | am required to
inform you that the legal basis we are applying in order
to process your personal data is that ‘processing is
necessary for the performance of a task carried out in the
public interest’ (Article 6(1)(e)). Further information can be
found in the University’s Privacy Notice:

h ://www.sheffield.ac.uk/govern -pr ion/priv
acy/general.

As | will be collecting some data that is defined in the
legislation as more sensitive (emotional experiences),

| need to let you know that we are applying the following
condition in law: that the use of your data is necessary for
scientific or historical research purposes.

Once the interview has been completed it will be comple-
tely anonymized. Interviewees will be immediately
assigned pseudonyms to ensure the confidentiality and
anonymity of you in the publication or dissemination of
any findings from this research.

Procedures for handling, processing, storage and
destruction of study data meet the requirements of Data
Protection Act 2018. All interview responses and
information, which is collected about you during the
research, will be stored in password protected strictly
confidential electronic sites on the University's secure
drives. Any personal information will be kept for 6 months

after the end of the study, and all other raw data and
interview notes must be held securely for at least 5 years
from the date of completion of the study. After this time,
your data will be deleted. Due to the nature of this study,
other researchers may likely find the data collected to be
useful in answering future research questions. | will ask for
your explicit consent for your anonymous data to be
shared in this way.

9. Who is the Data Controller,
organizer and funder of the research?

The University of Sheffield is the Data Controller and
organizes the study. The Economic and Social Research
Council’'s PhD funding program provides financial support
for the research.

10. Who has ethically reviewed the
project?

This project has been ethically approved via the
University of Sheffield's Ethics Review Procedure, as
administered by the Department of Sociological Studies.

11. What if you wish to complain
about the research?

If you have a concern about any aspect of this study,
please contact me. If this is not satisfactory, then please
contact my supervisors by email or by post:

Professor Helen Kennedy: h.kennedy@sheffield.ac.uk or
Professor Sarah Neal: s.neal@sheffield.ac.uk

Department of Sociological Studies
University of Sheffield, Western Rd
Sheffield $10 2TU

If you feel your complaint has not been handled to your
satisfaction you can contact the Head of Department
Professor Nathan Hughes by email:
nathan.hughes@sheffield.ac.uk.

If the complaint relates to how your personal data has
been handled, information about how to raise a
complaint can be found in the University’s Privacy Notice:

https://www.sheffield.ac.uk/govern/data-protection,

privacy/general.

Many thanks for reading this
information!
Researcher: Monika Fratczak

Telephone: 07713839649
Email: mefratczaki@sheffiled.ac.uk
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Appendix 4¢ Information sheet: professionals

The A

Gty L o
Sheffield. Research Council AN

\ White Rose

7a Social Sciences DTP

Can data visualization mobilize
people to act?

| would like to invite you to take part in my research project. Before you decide
whether to participate, it is important for you to understand why the research
is being done and what it will involve. If there is anything that is not clear or if

you would like more information, please contact me.

1. What is the project’s purpose?

4. What will you have to do if you
take part?

The recent increase in private, public and political use of
data, and the increased circulation of data through visual
representations indicate that data visualizations (graphs,
charts and maps) are gaining importance. Data are
everywhere, and data visualizations are not solely useful
for small groups of experts or professionals. The purpose
of this investigation is to explore what people experience
while engaging with data visualization in their everyday
lives and what, if any, is the role of data visualization in
enabling political participation in the UK and Poland; that
is, whether data visualization has an emotional impact on
people, and whether and how it can prompt political
action in two different national contexts.

2. Why have you been chosen?

| am inviting people who work with data visualizations in
Poland and the UK to be interviewed about their
experience and perspectives. You have been chosen as
one of them because you design, publish or commission
data visualizations. Your experiences are valued for this
research, and it would be very helpful and beneficial to
include them in the study.

3.Do you have to take part?

Your involvement is entirely voluntary. If you decide to
take part, you will be asked to sign a consent form, but
you can still withdraw at any time without any negative
consequences. You do not have to give a reason. If you
wish to withdraw from the research, please contact me.

You will be invited to have a face to face or skype
interview. It is expected to take around 60 minutes to
answer a short set of the questions. These will focus on
your experiences and will be an opportunity for me to
gain a more in-depth perspective of your engagement
with data visualization that you design or commission
within the organization. After agreeing to participate,
the consent form will be emailed prior to you, and the
exact mutually convenient date for the interview will be
determined.

5. Will you be recorded, and how will
the recorded media be used?

Your responses will be recorded, with your permission.
The recordings will be used only for analysis and deleted
immediately after transcription.

6. Possible disadvantages, risks and
benefits

The interview is not expected to pose any risk or threat to
you. Questions will be easy to answer. | will ask about data
visualizations, why or when it is effective and how you use it.

This research will make an original contribution to
knowledge, as to date, research on data visualization,
emotions, and democratic participation has not been
undertaken. The project’s findings may be relevant to your
organization or your work.
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6. Possible disadvantages, risks and
benefits

The interview is not expected to pose any risk or threat to
you. Questions are all based around your feelings and
judgements. At a very most, you might find discussing
some emotional aspects of your experiences challenging.

This research will make an original contribution to
knowledge, as to date, research on data visualization,
emotions, and democratic participation has not been
undertaken. There are no direct benefits to you, however,
some people enjoy having the opportunity to reflect on
topics important to them.

7. Will your taking part in this
project be kept confidential?

All the information that we collect about you during the
research will be kept strictly confidential and will only be
accessible to me and my supervisors. You will not be able
to be identified in any reports or publications. If you agree
to us sharing the information you provide with other
researchers (e.g. by making it available in a data archive),
then your personal details will not be included..

8. What will happen to the data
collected, and the results of the
research project?

According to data protection legislation, | am required to
inform you that the legal basis we are applying in order

to process your personal data is that ‘processing is
necessary for the performance of a task carried out in the
public interest’ (Article 6(1)(e)). Further information can be
found in the University’s Privacy Notice:

h ://www.sheffield.ac.uk/govern -pri i
acy/general.

As | will be collecting some data that is defined in the
legislation as more sensitive (emotional experiences),

| need to let you know that we are applying the following
condition in law: that the use of your data is necessary for
scientific or historical research purposes.

n/priv

Once the interview has been completed it will be comple-
tely anonymized. Interviewees will be immediately
assigned pseudonyms to ensure the confidentiality and
anonymity of you in the publication or dissemination of
any findings from this research.

Procedures for handling, processing, storage and
destruction of study data meet the requirements of Data
Protection Act 2018. All interview responses and
information, which is collected about you during the
research, will be stored in password protected strictly
confidential electronic sites on the University's secure
drives. Any personal information will be kept for 6 months

after the end of the study, and all other raw data and
interview notes must be held securely for at least 5 years
from the date of completion of the study. After this time,
your data will be deleted. Due to the nature of this study,
other researchers may likely find the data collected to be
useful in answering future research questions. | will ask for
your explicit consent for your anonymous data to be
shared in this way.

9. Who is the Data Controller,
organizer and funder of the research?

The University of Sheffield is the Data Controller and
organizes the study. The Economic and Social Research
Council’s PhD funding program provides financial support
for the research.

10. Who has ethically reviewed the
project?

This project has been ethically approved via the
University of Sheffield’s Ethics Review Procedure, as
administered by the Department of Sociological Studies.

11. What if you wish to complain
about the research?

If you have a concern about any aspect of this study,
please contact me. If this is not satisfactory, then please
contact my supervisors by email or by post:

Professor Helen Kennedy: h.kennedy@sheffield.ac.uk or
Professor Sarah Neal: s.neal@sheffield.ac.uk

Department of Sociological Studies
University of Sheffield, Western Rd
Sheffield $10 2TU

If you feel your complaint has not been handled to your
satisfaction you can contact the Head of Department
Professor Nathan Hughes by email:

nathan.hughes@sheffield.ac.uk.

If the complaint relates to how your personal data has
been handled, information about how to raise a
complaint can be found in the University’s Privacy Notice:

https:
rivac

'www.sheffield.ac.uk/govern/data-protection,
eneral.

Many thanks for reading this
information!
Researcher: Monika Fratczak

Telephone: 07713839649
Email: mefratczaki@sheffiled.ac.uk
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Appendix 5¢ Participant consent form

Experiences of data visusdtion
Consent Form

Please tick the appropriate boxes

Taking Part in the Project

| have read and understood the project information sheet dated 01/10/2019 or t
project has been fully explained to me.

(If you will answer No to this question, please do not proceed with this consent
until you are fuly aware of what your participation in the project will mean.)

| have been given the opportunity to ask questions about the project.

| agree to take part in the projedtunderstand that taking part in the project will
includebeing interviewed and audio recorded.

| understand that my taking part is voluntary and that | can withdraw from the st
at any time; | do not have to give any reasons for why | no longer want to take
and there will be no adverse consequences if | choose to withdraw.

OoOQd O

OooOo O

How my information will be used during and after the project

| understand my personal details such as name, phone number, address and e
address etc. will not be revealed to people outside the project.

I understand and agree that my wordsy be quoted in publications, reports, weh
pages, and other research outputs. | understand that | will not be named in theg
outputs unless | specifically request this.

I understand and agree that other authorised researchers will have acrésis t
anonymised data.

I understand and agree that other authorised researchers may use my data in
publications, reports, web pages, and other research outputs.

| give permission for the anonymiséaderview datathat | provide to be depositeih
ORDA, the University of Sheffi@ldta repositoryso it can be used for future
research and learning.

Oio|d OO

Oo|a OO

So that the information you provide can be used legally by the researchers

| agree to assign theopyright | hold in any materials generated as part of this

project to The University of Sheffield.

]
]

Name of participant [printed] Signature Date

Name of Researcher [printed] Signature Date

Project contact details for furthernformation:

Lead researcher: Monika Fratczak, enragfratczakl @sheffield.ac.uphone number:

07713839649.

Supervisors: Professor Helen Kennedy, erhdknnedy@sheffield.ac.ulProfessor Sarah Neal,

email:s.neal@sheffield.ac.uk

Head of Department: Professor Nathan Hughes, emathan.hughes@sheffield.ac.uk

Department of Sociological Studies
University of SheffieldVestern Rd
Sheffield S10 2TU
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Appendix 6¢ Demographic survey: audiences

7 The . & :
| Univesity Ecenomic White Rose
* Sheffield. Research Council A Ji SECI ISR
Experiences of data visuadtion (graphs, charts, maps)
Questionnaire for Participants
CONTACT DETAI(p&asewrite below)

Full name: Email: Telephone: Country of residence:

BIOGRAPHICAL DETApI&aEe tick the appropriate boxes and/or write below)
Age:

Gender:[ ] Female[ ] Male [_] Nonbinary [_] Own definition [ ] Prefer not to say

How would you describe your nationality?

Which of the following best describes your ethnicity?
White:

[ ] English / Welsh / Scottish / Northern Irish / British
[ JIrish [] Gypsy or Irish Traveller

[ ] Any other White Background:

Mixed / Multiple Ethnic Groups

[ ] White and Black Caribbean [_] White and Black African
[ ] White and Asian

[] Any other Mixed / Multiple Ethnic Background:
Asian / Asian British

[ ]Indian [ ] Pakistani [ ] Bangladeshi [ ] Chinese
[ ] Any other Asian Background:

Black / African / Caribbean / Black British

[ ] African [_] Caribbean

[ ] Any other Black / African / Caribbean Background:
Other Ethnic Group

[ ]Arab [_] Any other ethnic Background:

What is the highest degree you have received?
[ ] Less than GCSGdneral Certificate of Secondary Educationequivalent
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[ ] GCSE (General Certificate of Secondary Educati@guivalent
[ ] A-Levels or equivalent

[ ] University undergraduate programme

[ ] University posigraduate programme

[ ] Doctoral degree

Which of these best describes what you were doing last month? (Mark all that apply)
[ ] Working full time (30 or more hours per week)

(] Working part time (less than 30 hours a week)

[ ] Unemployed and looking for work

[ ] Full time student

[ ] Retired

[ ] Not in paid work for any other reason

[ ] Other

Occupation (if working):

POLITICAL ENGAGEMENT

Which of the followingactivities, if any, have you done at least once? (Mark all that apply)
[ ] voting in elections [ ] being a member of a political party / volunteer orgsation

[ ] contacting officials [ ] attending a meéng or debate

[ ] participating in a protest [ ] signing a petition

[ ] campaigning [] donating money to a social / political orgaaiion

[ ] blogging about politics [ ] posting comments on political issues online

[ ] other (Please specify):

MEDIA USE

Which of the following media, if any, do you use at least once a we@¥{ark all that apply)
Social Media

[ ] Facebook

[ ] Twitter

[] Snapchat or Instagram

[ ] Read or write online blogs

[ ] YouTube, Vimeo, or other online video sites

[] other social media sites (Please specify which site(s)):
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News

[ ] Read physical newspapers

[ ] Read magazines or journals

[ ] Visit online news sites

[ ] Use news apps

How frequently do you use each type of media?

Social Media News

[ ]Less than once weekly [ ] Less than once weekly
[ ] Weekly [ ] Weekly

[] Daily [] Daily

[ ]More than once aday [ ] More than once a day

How many hours a day: How many hours a day:

Many thanks for completing this form!
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Appendix 7¢ Demographic survey: professionals

The .
University Econom!c

of : and Social
Sheffield. Research Council

Can data visuasation mobilise people to act?

Questionnaire for Participants

7 White Rose

‘A Social Sciences DTP

BIOGRAPHICAL DETARISake tick the appropriate boxes and/or write below)

Age:

Gender:

[ ] Female[ ] Male [_] Nonbinary[ ] Own definition [ ] Prefer not to say

How would you describe your nationality?
[ ] English[_] Other (Please specify)

Which of the following best describes your ethnicity?
White:

[_] English / Welsh / Scottish / Northern Irish / British
[ Jlrish [] Gypsy or Irish Traveller

[ ] Any other White Background:

Mixed / Multiple Ethnic Groups

[ ] White and Black Caribbean [ ] White and Black African
[ ] White and Asian

[ ] Any other Mixed / Multiple Ethnic Background:

Asian / Asian British
[ ]Indian [ ] Pakistani [ ] Bangladeshi[_] Chinese
[ ] Any other Asia Background:

Black / African / Caribbean / Black British
[ ] African [_] Caribbean
[ ] Any other Black / African / Caribbean Background:
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Other Ethnic Group
[ ]Arab [ ] Any other ethnic Background:

What is the highest degree you have received?

[ ] Less than GCSGdneral Certificate of Secondary Educationequivalent
[ ] GCSE (General Certificate of Secondary Educati@guivalent

[ ] A-Levels or equivalent

[ ] University undergraduate programme

[ ] University posigraduate programme

[ ] Doctoral degree

Many thanks for completing this form!
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Appendix 8¢ Invitation message: audiences

G5SEFNkI A X wAyaSNI ylIryYySes L Y | tK5 &
researching what people experience while engaging with data vsatiah (graph, charts
and maps) on climate change. | invite 15 people from the [insert country] to take part ir
study. | was really interested in your response/comment to this dataaligsuii A 2 y' Y
link], and I would love to interview/chat with you about this! It involves answering a few
guestions and talking about your experiences and feelings. They are not complicated,
am not looking for experts in climate change or daigualsations. The chat will be held
online via Skype, Zoom or Messenger (whatever suits you best) and take arc60d 45
minutes. Please go there to find out more about me and my research:
https://readymag.com/u10841756/2076221and get back to me if you are interested in
GF1Ay3 LINIL Ay Yeé &adGdzRéeod . Sail é6ArakKSax

i dzRSy @

1 the
X wAYya

and |

a2yALl
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Appendix 9¢ Invitation message: professionals

Hello [insert name],

L K2LIJS &2dz I NB ¢Sttt I yRobRied girenal goBresyf®mO2 y i | C
[insert name] | am a seconear PhD researcher at the University of Sheffiefiteviously
worked on community art projectand in digital literacy education.

My research focuses dn)S 2 LIt S Q& S E LIS NRA Bga@ Sisuadtigh afiyha | 3Ay 3 6
role data visuasiation plays in enabling political participation (see attached project

Information Sheet)The increased circulation of data through visual representations
suggests that datavis are gaining importance, buiKr&tNJ & dzZNLINA & Ay 3t &3 6S a
whether and how they camobilise people to act, which is the subject of my reseaitch.
focuses orgraphs, charts and maps about climate change and compares the UK and Roland.

Thisstudy combines three methods. Onétbem isinterviews with the orgarsations whose|
data visuabation | aim to follow as part of my project. The aim of the interviews is to talk
about datavis production and related intentions and to identify dataviartalyseand
discuss with audiences the rest of my studyl. would ask for an interviewith the person
or people who choose, commission or design data visaténs for [insert organisation].
Each interview (face to face or Skype) will take around 60 minutes.

| think my research and ifsxdings may be of interest to, and benefit, your organisation.
Theywill be relevant to your work, as they will provide insights into how people engage and
respond to your datavig.will also produce a short report for you at the end of the research

process.

My PhD is supervised by experienced academics including Professor Helen Kennedy and
Professor Sarah Neal. Helen Kennedy is an expert on data satioati
https://www.sheffield.ac.uk/socstudies/staff/stafirofiles/helenkennedy She has carried
out extensive research into how people respond to data visualisations, working with Andy
Kirk from Visualising Data and Clever Franke, amongst otherktfpsd/bit.ly/33FOEa7
and https://bit.ly/3409zb4for examples of her work).

| really hope you will be willing to help and be involved with my research project, and | {look
forwardto hearing from you.

Best wishes,
Monika Fratczak

University of Sheffield
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Appendix 10¢ Overview of audience participants

Audience patrticipants from Poland

Name Gender | Age Nationality | Ethnicity Degree Occupation
1. Vera Female | 19 Polish Italian Secondary | Cook
Italian
2. Tom Male 24 Polish Polish Higher Scientist
3. Aurora Female | 24 Polish Polish Higher Psychology
graduate
4. Jan Male 2530 | Polish Polish Higher Educator
5. Aneta Female | 29 Polish Polish Higher Official, inspector,
ecomanager
6. Adam Male 34 Polish Polish Doctoral University teacher
degree
7. Natalia Female | 35 Polish Polish Post Educator,
secondary | photographer,
animator
8. Mariusz Male 48 Polish Polish Higher IT specialist
9.Jadwiga | Female | 70 Polish Polish Secondary | Retired
10. Jacek Male 72 Polish Polish, Higher Retired
German,
Austrian,
Czech
11. Krzysztof| Male 34 Polish Polish Higher Lawyer
12. Lucyna | Female | 35 Polish Polish Higher PR manager
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13. Ewa Female | 36 Polish Polish Doctoral Scientist, University
degree teacher
14. Maciej Male 41 Polish Polish Higher Economist, trainer
15. Archibald| Male 65 Polish Polish Higher Journalist
16. Marek Male 40 Polish Polish Secondary | Businessman
Audienceparticipants from the UK
Name Gender | Age | Nationality | Ethnicity Degree Occupation
1. Tom Male 25 British White A-Levels or | Teaching
English / equivalent | Assistant, Wildlife
Welsh / Rescue Worker
Scottish /
Northern
Irish / British
2. Jess Female | 36 British White University | Customer service
English / undergradu| officer
Welsh / ate
Scottish /
Northern
Irish / British
3. Peter Male 50 British White University | Software
English / undergradu| developer
Welsh / ate
Scottish /
Northern
Irish / British
4.Tony Male 50 Italian Any other University | R&D Manager
white post-
background | graduate
5. Rita Female | 40 Portuguese| Any other A-Levels or [ Admin Assistant
white equivalent
background
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6. Ann

Female

46

British

White
English /
Welsh /
Scottish /
Northern
Irish / British

A-Levels or
equivalent

Personal
assistant

7. George

Male

26

British

White
English /
Welsh /
Scottish /
Northern
Irish / British

University
undergradu
ate

Environmental
Consultant
Self employed

8. Jack

Male

45

British

White
English /
Welsh /
Scottish /
Northern
Irish / British

A-Levels or
equivalent

Electrician
Self employed

9. Kate

Female

47

British

White
English /
Welsh /
Scottish /
Northern
Irish / British

Doctoral
degree

Analyst

10. Mark

Male

64

British

White
English /
Welsh /
Scottish /
Northern
Irish / British

A-Levels or
equivalent

Insurance broker

11. Rachel

Female

38

British

White
English /
Welsh /
Scottish /
Northern
Irish / British

University
post
graduate

Learning
technologist

12. Bill

Male

64

British

White
English /
Welsh /

A-Levels or

Taxi Driver
Self employed

278




Scottish /

Northern
Irish / British

13. Jo Female | 32 British White University | Publishing,
English / undergradu| Graphic design,
Welsh / ate Selfemployed
Scottish /
Northern
Irish / British

14. Nguyen [ Female | 25 Vietnamese| Any other University | Business
Asian undergradu| Development
Background | ate

15. Anjelo Male 32 Tongan Any other University | Meteorologist
ethnic post
Background | graduate

16. Hawa Female | 22 Irish Indian A-Levels or | Student

equivalent

17.Marjorie | Female | 60 Angloindian| White and A-Levels or | Retired
Asian equivalent

18. Edo Male 20 British Any other A-Levels or | Student
Mixed / equivalent
Multiple
Ethnic
Background

279




Appendix 11¢ Overview of professional participants

Organisation Name Gender | Age | Nationality | Ethnicity Degree
Nauka o klimacie| Anna Female | 39 | Polish White Polish | Doctoral
Poland (Climate degree
Science Poland)
Greenpeace Bartek Male 33 | Polish White Polish | Higher
Poland
Greenpeace Patrycja | Female | 27 | Polish White Polish | Secondary
Poland
WWF Poland Justyna | Female | 26 | Polish White Polish | Higher
WWEF Poland Sebastian| Male 29 | Polish and | Polish and Higher
Dutch Dutch
Carbon Brief UK | Steve Male 47 | British White English/| University
Welsh/ undergraduate
Scottish/
Northern
Irish/ British
Carbon Brief UK | Anthony | Male 33 | English White English/| University
Welsh/ postgraduate
Scottish/
Northern
Irish/ British
Greenpeace UK | David Male 36 | n/a n/a University
postgraduate
WWEF UK Olivia Female | 24 | English White English/| University
Welsh/ undergraduate
Scottish/
Northern
Irish/ British
WWF UK Amelia Female | 25 | English Indian University
undergraduate
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Appendix 12¢ Semiotic analysis table

Datavi | Composition & layout| Colour Components Intera | Ani | Hand
S ctivity | mati | drawing
on
Figure -two-dimensior_wal - green represents forests - clear elenents such as | NA NA | NA
and topdown view, and connotes the the logo at the bottom
10 . .
clean layout, absence environment and harmony | and tittle suggest
of any decoration and| with nature; trustiness, transparency
minimal text suggest | - yellow represents and verifiability.
objectivity, simplicity | deforestation and connotates
and dispassionate a sense of lost.
knowledge;
- high angle suggests
objectivity and shows
the situation from an
impersonal distance.
Figure -two-dimensional - eye catching, clashing - clear elements such as | NA NA | NA
9 and topdown view, colours engage and grab the logo at the top and
clean layout, absence| attention; the inclusion of the link
of any decoration and| - red and black represent twa for further information
minimal text suggest | countries (Poland and Czech suggest trustiness,
objectivity, simplicity | Republic) that do not suppor{ transparency and
anddispassionate an EU 2050 climate neutral | verifiability.
knowledge; goal andconnotate dangetr,
- high angle suggests| or death; he red can evoke
objectivity and show | fear and a sense of warning
the situation from an | - green represents countries
impersonal distance. | that support an EU 2050
climate neutral goal and
connotes the environment
and harmony with nature.
Figure - two-dimensional - eyecatching bright colours | - clear elements such as | NA NA | NA
6 and front view engage and grab attention; | the logo at the bottom
suggest objectivity - red representshe Energy | and tittle suggest
and dispassionate sector in Poland which trustiness and
knowledge. produces the most transparency;
greenhouse gasmissionand | - graphic pictures
connotates danger; iiécan representing sectors of
evoke fear and a sense of | the economy presented
warning in the visuakation make
the data visuafiation
more friendly for users.
Figure -two-dimensior_1a| - eyeca}ching bright yeIJow ) - clear elements such as | NA NA | NA
7 and topdown view LJ- NI 2 F UKS uf thelogo at the bottom,
and minimal text grabs attention; tittle and the legend
suggest objectivity, - red dots represent 50 most | suggest trustiness and
simplicity and polluted cities in the UE and | transparency.
dispassionate connotate danger.
knowledge; - red is very emotive and
- high angle suggests| can evoke fear and a sense
objectivity and show | of warning
the situation from an | - greendots represent 25 less
impersonal distance. | polluted cities in the UE and
connotateharmony with
nature.
. - two-dimensional - red represets burned - clear elements such as | NA NA | -hand
Elzgure and topdown view, forests in Australia as a third| the logo at the top and drawn
clean layout, absence of Great Britain and is the inclusion of the link element
of any decoration and| associated with danger and | for further information S

281




minimal text suggest | death; can arouse fear and a suggest trustiness, suggest
objectivity, simplicity | sense of warning; transparency and a kind of
and dispassionate - greenrepresents the verifiability. playfuln
knowledge; remaining twaethirds of the ess and
- high angle suggests| UKand connotes harmony can
objectivity and show | with nature and safety. evoke
the situation from an | - pastel green ad bluecan friendly
impersonal distance. | evokefriendly feelings feelings
towards the visual form of towards
the data vis. the
visual
form of
the data
Vis.
Figure - two-dimeqsional, - eyecat9hing tfright ovrapge - first part.of the. title.is NA NA | -hand
11 top-down view, clean| andredR NJ- ¢ dza S NJ eyecatching; it is written drawn
layout andabsence of| to the last pie chart in large, capital, white data vis
any decoration - red is alarming; it representy bold letters. suggests
suggest objectivity, people who are not - four pie charts are a kind of
simplicity and concerned about climate; it | arranged symmetrically, playfuln
dispassionate can evoke a sense of equal in size and orienteq ess and
knowledge. warning and danger in the same way create & can
- neutral pastel colours relation of similarity evoke
represent the opinions of UK| between them; friendly
residents on topics other - circlesorganizing feelings
than climate change; these | information andcreating towards
colours can evoke a feeling o neatness; the
neutrality and less - precise and clear visual
importance of the remaining | elements, such as the form of
three pie charts. logo at the top, minimal the data
text and the inclusion of vis.
information about data
source suggests
trustiness.
Figure - _two-dimensional -veyecatching bright red - Two-dimensional line NA NA | -hand
8 view suggests RNJ ¢ dza SNAR Q || graph can create a drawn
objectivity and hottest years; dynamic process with data vis
dispassionate - eyecatching brightellow YSIyay3 adz0 suggess
knowledge. gradually spreads overthe | YR WIaNR QT a kind of
line chart and represents CO| - clearly labelled x and y playfuln
emissions increasing over scales, precise ess and
time; it can be overwhelming, descriptions and dates can
evoke fear, worry or sadnessg suggest transparency ang evoke
- neutral pastel colours such | verifiability. friendly
as purple and green can feelings
evokefriendly feelings towards
towards the visual form of the
the data vis. visual
form of
the data
Vis.
Figure - _two-dimensional -'eyeca,tching briAght red bars| - eight bar charts are NA NA | NA
13 view, clean layout, RNJ ¢ dza SNE Q || arranged symmetrically

absence of any
decoration and
minimal text suggest
objectivity, simplicity
and dispassionate
knowledge.

different kinds of diets and
show how much CO2e each
of the diets produces each
year.

and oriented in the same
way create a relation of
simiarity between them.
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Figure - Fwo-dimensional - red colour distinguishes the| - clearly Iabglled xandy | NA NA | NA

14 view, clean layout, current year from the other | scales, precise
absence of any linesthat are drawn in description, years anthe
decoration and various neutral shades of logo at the bottomcreate
minimal text suggest | blue; transparency and
objectivity, simplicity | - red attracts attention, verifiability;
and dispassionate distinguishes the curve from | - the use of numbers
knowledge. the other curvesand create objectivity;

emphasses the (temporary) | -lines create order

change and hope for the organsing information

future. andcreating neatness.
- the line chart ceates a
dynamic process with
YSFyAy3a &dz0
WINRGQ | YR
focuses on the horizontal
dimension with a concern
Y2 KSNE A& A
- by highlighting the
contrast and showing
similarities between all 7
years the data vis can
evoke slock.

Figure | - Fwo-dimensional - Qiﬁerent colours represent | - comparison of many NA q NA

15 view, clean layout, different countries can create dyn
absence of any continents/countries; relation of similarity amic
decoration and - the eyecatching bright red | between two or more of proc
minimal text suggest | barsRNJ ¢ dza S NA Q| them; ess;
objectivity, simplicity | China and Japan, which - two-dimensional charts: grad
and dispassionate appear in the visuaation in | creating a dynamic ual
knowledge. the second half of the process with meaning buil

animation; can evoke shock;| & dzZOK | & WOKI ding
-the grey bar representing | WRSONB I 4SQ=> of
the USA is more eyeatching | - precise descriptions and cha
than the other blue bars figures, small map servin nge
representing European as legend suggest and
countries; it is visible and transparency and dra
grows throughout the verifiability; mati
visualsation; the grey colour | - clear elements such as c
here can symbolize no the logo at the bottom narr
surprise and stable growth. | and indication of the atio

source of the data and n

the authors:

suggest trustiness and

transparency;

- use d numbers creates

objectivity and

verifiability.

. - two-dimensional - yellow and purple colours | -two-dimensional charts:| NA S NA

Figure | . - . . .

16 view, clean layout, highlight anql draw attention | creating a_dynamlc_ dyn_
absence of any to the most important process with meaning amic
decoration and information the line graph; 4dz0K & WOKI proc
minimal text suggest | -the colar of the following | YR WRSONXB I ess;
objectivity,simplicity | years changes gradually fron - ashift from a focus on grad
and dispassionate yellow to orange, red and the vertical to a focus on ual
knowledge. purple indicate thedanger the horizontal, a change buil

related to the increase in from a concern with ding
greenhouse gas emissions i W2 KI A& 0K of
the following years; it can F+FFFANBKQ |y cha
cause fear and anxiety about 6 SKQ (2 W2 K nge
what is to come. J2AYy3IKQT and
dra
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- precise descriptions and mati
figures and clear c
elements such as the log narr
at the bottomsuggest atio
transparency and n
verifiability;
- use of numbers creates
objectivity and
verifiability.
. - two-dimensional - each coloured NA NA NA NA
Figure . .
17 and topdown view, stripe represgnts the
clean layout, absence| temperature in Poland;
of any decoation and | -the reddest stripes
minimal text suggest | represent the warmest
objectivity, simplicity | periods of timeand
and dispassionate connotate dangerit can
knowledge. evoke fear and a sense of
warning;
- bluerepresent coolest
periods of time and
connotatea kind of balance
and security;
-gradually changing colours i
different shades of blue and
red show a negative change
in temperature over timeit
can evokeear, worry,
sadness.
Figure - two-dimensional -orange line is the most eye | - elemlentfs such as the NA NA | NA
18 and topdovyn view cat<.:h|.ng gnd represgqts CO7 organisation's page
suggest objectivity emission in Poland; it is address at the bottom,
and dispassionate alarming and connotatethat | title, axis description and
knowledge. situation in Poland is worse | the inclusion of the data

than in Colombia represente
by more neutral gray line on
the graph.

source suggest trustiness
transparency and
verifiability;

- graphic characters from
the South Park series
graphic characters from
the South Park series cal
make the visuadation
more friendly, funny, and
playful.
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Appendix 13¢ Examples of codes and themes

happiness, pleasure

Fob 7, 2001

12, (E) negative emo-
tians

anger

Fob7,2021

Quotations from the interviews (examples)

animals* lives but alsa people ~ Hosa,

“Well, upset and concerned for Australia an the terrible loss of habitat and wildlife, Literally auillions aad millions of
animals perished in that fre us well a3 property and that sort of thing. But a terrible Joss, you know?™ Mark

1 ik nctare's om grabbing il just focus on the ica.”
Neguyen

s, itis, sves y ive of ime, f ing or declining. So, that
o sumrmary i great, But agin, for an frapact, s always a Brual image of an animsl suffering, That for me — becase
you parts of every ! and p i i

care because that doesa'. make an mpact, What makes on ingact is the graphic informmatien of an snimal dying. Thatis
when you make 2 comection.” Rits

“And 501 felt, by the time I'd got to the end of the pst, it would be ridiculous of me not to share it, if that mkes 1 1
sense?” Edo

“Itconfimed what I already suspected snd believed. Sa it made me feel happy that I'd pot it right” Iill P

tions from the iaterviews (exansples)

W

“Yesh, 5o was quite impressed with this. 1t wasn't busy, [ wasn't getting confused what 1 was Ioaking ot and trying to
find oul whal's whal" Jack

1 it ke heat s for tha, | prefer, you ko, 1 find them a it bit oo complicated unless you've got 8 lot of
tiame 1o i [laghs].” Kate

“Sa, yes persanally il was very informative, it was very engaginn when 1 st saw s, bul it also, um, on & mare per- 1
sl level it alsa touched me very deep i my heart to sce where we ore hesding lowasds given — despite my back-

ground i this kind of asexs ™ Apiela,

i that we're the way that we should be. You know, the Par. | 3 4

should be sill, it's

volme

~ Eado

is Agreement ago, and yetin 2019 the

i's getting warse. o yeah, it was a bit

|Quotatinns fram the interviews (exumples)

did make me think ™ Cearge

“¥esh, mow I know wha cight million hectares looks like
bigger.” Hinwa.

the UK. Well [

bt area than | smagined. 1 did't think they'd

amaged thal much Land” Mark

“1 would say it has helped to reinf dor s need i be taken_ These F surprise me,
which is peecisely what st should do and 1 hoge it does the same for otber people o.” Alan
» “Andi jor carthiuake let's say 7.5 shove, arour the Tanga Trench, it only takes five or ten minates for 1 3
i i ive il our .. Thal i - Aded itk visw
for aetien atisston, 1 tell you femce bere, is what we use s
what we do to tell the peopl for i the time. 1V's data i
f we show are being, how it will amplity as it
Feb 7,200 =

General encoun-
ters with datasiz

Quotations fram the Interviews (examsples)

“I0's very, very importunt becouse without it you wan't be sble 10, a5 1 said, compare ene piece of dsta gainst snother.
visually. I wan't - it woa't make you hagpy or improve your meod. Sometises secing something in a picture format
cun mprove your moad as well” Hipss,

U, | was st — it was just ~ 1 was happy 10 see basisally like a carboa brief looking at the —  this dats, to basically

shaw if pandemic was having at least for s period of time, was having a beaeficial i torms of
climate change. Because obviously there was a small pause,” Toay
“Yeah, I felt pustive, happy. Surprising y i vebicles are  lot more

i 142,000 icles whi arousd =
sack

“Relict Well ke 1 say, s, s, o sce United Kingdom g back dorwr the scale the Further we g0, 30 we're ae, bwo, 1o
fouth iR way down. There's five countries ahead of us in the pallution [laughs)” Jack
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Fob7,2021

frar

Fob7,2021

30. (M) gl rein-
firces environmen-

tal practices

Feb7.2001

tions from the iaterviews (exansples)

It oesn't make me happy because whalit's actually saying is that the ice is melting. | think understanding the concent

bt it was negative emotions when | understood the cencept. Angry maybe “eos, you know, it's - 1 think what i€'s try-

ing b0 sy is that the sea e is diminishing. 1's reducing. " s,

1t makes ene fieel angry and sad when | see things like this. | think mainly because it feels like such a simple thing we
an da 10 stop this madness and yet we'ne still pot doing i1 Jo

“Csmeraly as fa a5 climate change i concemed bar line graphs as i the et side there, they sbaw a ine pro- 7

d ome of the most i the inerease in CO2 in the here, and you can link that pretty

mauch disectly to the melting ice.” Bill

“Every time 1 use it with clients, they have it up on theis TV in the office so peaple can see it und people are like, ob
that's scary.” Gearge

“Feas, yeab, that i may happen. You know, so many people’s lives could hive been last as well, you kaww, ot just
animals’ lives but alsa people.” e,

Quatations from the Interviews (examples)

. i p
visualsation, especially local suurce Taunami foe Tonga is our suember one Eheeat al the momsent. And of course, yes,
eyelane s then we bave canhquake, volcanic cruption. Becsuse as | mentioned carlice an dats visualisstion has pow-
e based on the ssue. For isuatists i

that we bring into the ceatre af data

e, dat e using.
visuslisation, o climate change which i i takes fifty and
‘mare years, yeu know. [ mean they are still hoth interesting and very, very, um, usefil far us. But, you know, the sever-
ity impact on the data vis that we use. Bul ol

ing| is ¥ ¥

ssati our the us-
Whilst we also use datn visualisati
2, you know, the supplies in terms of
mentianed cartier n, yes, data visuali-

emationlly, you knaw,

um, o
aur prepasecness before, during and after the event here in the Islands. And as |
i ool that we — 1 would sy personally ithasto i

“Twould sy that s, because atheugh | coula™t pasticularly — ke particularly poin out amy clements of specific
hings: that I've seen, 1 would say thal ~kel's say David Altenborough's receat film. There's 4 ot of good visual, data
visualsation on that, d that belps re-affiren, A, wisat 1 alreaidy know, bul also thatit's worlh acting on, there s ike an




Appendix 14¢ Research website

my research about me

Experiences of data visualization

Data visualizations (graphs, charts and maps) are becoming an increasingly
common aspect of our everyday life. They are used as information tools, to
support people’s knowledge and understanding about important issues and
concerns.

The purpose of this project is to explore what people experience while
engaging with data visualization on climate change in their everyday lives, and
what, if any, is the role of data visualization in enabling political participation
in the UK and Poland.

On this website you can read more about me and my research, and see
examples of the kind of data visualizations I am talking about in the project.
Please feel free to contact me if you need any further information.

my research about me contact

Hello, this project has been set up by me,
Monika Fratczak.
I am a Polish PhD researcher at the University
of Sheffield. I am living and studying in the UK.
1 previously worked on community art projects
and in digital literacy education.

You can find more information about my
interests here.

286



Contact

| 4:48 pm - 23 Ape 2019 - Twiter Ads

Sheffield. A S A
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