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Abstract

The aim of this report is to present the TINNGO digital analysis as a
possible research method for studies of transport, mobility and diversity
The aim has been to explodigital analysis as a new mode of evidence
based knowledge production which enableomparative analysis of
various gender diversity and transport discourses throughout Europe.
More precisely the digital queries throw lights affiliated networks

related to terms such as smart mobility and passenger as well as well as
gendered pattern®f transport and employment. Moreover it is
demonstrated that digital analysis is not an isolated tool, but is in need of
interpretation and alignments with conceptual and contextualized
analysis.

The digital analysis tools and findings have beereliged in an
educational process in workshopadividual partner data collections and
exercises. Both among TInnGO partners and with a consultation team
from University of Aalborg, Denmark. As for the educational and
development process of the digitedolsit contained a workshop on
gender and diversity in digital analysis convened at University of
Copenhagen November £92019 followed by consultations and a
workshop for selected partners in Brussels. Mar¢hZ020.
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The TINnnGO project !

The TInnGO project meets the need to address smart mobility in innovative ways in order to improve
the access of mobility for all. In so doing, the TInnGO project addresses transport related areas, such
as production, consumption agdvernance as integrated in the notiorGaeinder Smart Mobility.

TInnGO aims to:

1 Sharpen the critical analysis of genddind approaches in the planning, production and
policy-making of Smart Transport as well as in the usage and consumption of snspotra
services.

1 Develop proactive Gender Smart approaches to mobility governances.

1 Feed into new and visionary examples and agghtes of Gender Smart Mobility.

Summary

This report reflects the ambition of tAiégnnGO project of introducing new methods in transport and
mobility research.This report presentsends and challenges in the field ateimonstrates cases of
how digital materials can be appliedn studies of mobility and transportUsing visual nedia
archives as data materighis report presents a new modetopical and comparativanalysis of

variousvisual patterns ofgendey diversity, and transporand employment.
Aims of the TInnGO digital analysis:

1 To widen the methodological expertiseTdhnGO partners and provide a presentation of the

targeted digital analysis for a wider public.

L https://www. TInnGQeu/
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1 To give Smart Trasport special attention by exemplifying representations of gender in

images of selfiriving cars.
1 To look at visual representations of tramdfas a gendered labour market.

1 To provide methods of digital analysis as a supplement to various other methods applied in
the TInnGO project.

Findings and Lessons learned:

1 Analytical: The TInnGO partners have in their searches provided evidencedijifiaé tools
and methods as useful for the assessments of various intersections of gender and technology,
e.g. the overrepresentation of technical devises and masculine images of employment across
national borders and sectors.

1 Technicalinordertoref ne t he comparative di mensions t |
to find relevant national and comparati ve
i mage scarper6, O6Clarif ai recognitiond tag

theappliedmethod provide the technical innovation of the analysis.
Digital analysisi potentials andreflections:

The TInnGO Digital analysis presents a new mode of knowledged comparative analysisf
patterns of gender, diversity and transportdlighout Europe, using visual media archives as data
material. In the following we list potentials andflections in a range of questions and preliminary
answers, which came up in the process:

1 The TInnGO digital analysis focuses the visual represéations, which average European
citizens in and across countries encounter when searching febagel information on

smart transport, i.e. the ways in which google represents the field of smart transport.
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1 Theaim has been to provide knowledge of patteaf connections and visual clusters of

representations, which might inform our perceptions, behaviours and practices.

1 The visual digital method conducted in the TInnGO project allows for a special version of
Ami xed met hods, 0quantitative (dstamt)@mdlgualitaivie {close) readings
of a given visual data. The method allows for data visualization by means of topic modelling

in word clouds, network diagrams and visualizations of various background variables.

1 Applying this tool ofdigital analysis to the research field of transport is innovative as it focus
on visual representations and patterns in large-sktt which could not be analysed

otherwise

9 This method disclosesurrent and future scenarios of how gendered discoursemaexided

in existing transport employment and emerging smart mobilities.
Workshops and consultations:

The digital analysis tools and examples in the report have been developed in a stepwise educational
process within the TInnGO project consisting workshop, consultations and individual data
collections by TInnGO partners. The process has been supervised and assisted by a consnitation tea
led by Anders Munk and Mathederemy, from University of Aalborgpenmak. A TInnGO
workshop on gender and diversity in digital analysés convened at University of Copenhagen,
November 19, 2019,The aim of the workshop was to educateTainGO project partners in how

to apply a gender and diversity focus in digital methods Theatwdjectives of the workshop were

to widen the methodological scopé all TInnGO partners, using visual media archives as data
material. The digital workshop also provided a kifkevent for the targeted digital analysis, which
were conducted in spg020. A follow up consultation and worksheygas heldn Brussds, March

5%, 2020 The workshopncluded introduction of extended guidelinesnsitive to the geographical
contextand language amortge TInnGO partners in Romania, Spain, Portugal, UK, Sweden and
Denmark Furthermore, the workshop offerednsultations with the Aalborg team tire set up of

networks and other types of visual disseminations.
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Structure of the report:

In order to contextualize these of digital analysis with the overall concepts of ThenGO

project this reportcontains of thdollowing sections:

1. Gender and Diversity in digital analysBrief introduction to the fields of quantitative
analysisand big data in gender studies.

2. TInnGOdigital analysis: @re concepts into digital analysishallenges and potentials.

3. TInnGOdigital analysisMain steps and lessons learned

4. TInnGOdigital analysis Ways forward.
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Gender and diversity in digital analysis: Brief introduction to the
fields of quantitative analysis and big data in gender studies

Introduction

AfData has become a currency of power. The mos
by aggregating data. Decisions of publiguant, ranging from which products to market, to which
prisoners to parole, to which city buildings to inspect, are increasingly being made by automated

systems sifting through | arge amounts of data

(Data visualization from a feminist perspectirger ew wi t h Cat herine DOl g
by Nanna Thylstrup and Kristin Veel, Women, Gender and Reseafct?017

At a comprehensive and general level this report addresses the emerging interest in quantitative
met hodol ogi es and bi g diestasawell astheremengng iitereseim d g e n
introducing gender and diversity in transport and mobility studies. In the report, we use new digital
methodologies to connect gender and diversity to European transport and mobility. The report
somehow reflects thgrowing hegemony of evidendmsed policy and strategies in 21s century
policymaking, which has turned statistics and quantitative methodologies into key data with wide
ranging effects at both the institutional and individual levels. As a result, knbvmgo collect,

find, analyse, and communicate data is of increasing importance not only in transport analysis, but
in general in preserttay society. This development has made ownership of data pivotal, along with
access to IT equipment, resources, armgkegise. Data is today mainly collected and stored by big
corporations and governments, who have the resources to do so and who often control access.
People today, as argued by Catherine DO6lgnazi
dataor surveilled by data than they are to use data for their owneaids.(Thylstrup & Veel:

2017).In the TInnGO project for example,has been difficult to reach a comprehensive and
comparative level of transport data, which included gender and diversity such as age and ethnicity

This report, and the TInnGO digital analysis itself, aims to explore critical aspects of power and
inequality in prevailing big data provisions
EU citizens also when it comes tarisport and mobility. The ailas been to to explore the
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potentials of online data for alternative or even subvensse in transport and mobility studies and

how to apply new technologies of data collection and visualization. How dopothsion of new

data feed int@xisting practices and politics of diversity and gender equality? Is it possible to

collect and aganize data collections in ways that support new fornesjoélity anddemocratic
governance? And what are the potentials and pitfalls of emerging methodologies? How can bodies
be made visible without creating new essentializing categories? It turnabthter InnGo focus

on the field of gender smart mobiliag one at the same time magean appropriate field for

explorative analysisf potentials and limitations: on the one hand the following analyaisfeed

into both transport anchobility studies as well as into the larger field of digital methodologies.

And on the other hand the limitations in current visual data collections methods came to the fore,

because of the poor reading abilities of personal attributes and diversity.

Overcomingthe paradigm war 2

While addressingutting edge issues of data collection and methodology, this report also seeks to
nuance or even overcome the old éparadigm war
gualitative methodologiedt is well known tha gender research took off in the 1970s along with
political currents such as the student revol't
a break from established and dominant scientific paradigms, and not least from quantitative
methodologes in the social sciences. In parallel with other oppositional trends, feminist research
defined itself as opposed to 6positivist, qua
as the bias of mascul i ne kn o vel cetdigmeof guantitative o me n
research cul minated over the first decades o
concerned with the power implications of research methodologies. It was argued that choosing topics
in quantitative research impligitsupported sexist values on a broad scale. It was further argued that
female subjects were excluded and marginalized and furthermore that the relationship between
researcher and research subjects was intrinsically exploitative. Moreover, the resu#tingedat
regarded as superficial and oxganeralized, and it was argued that quantitative research was not

2 This chapter is inspired e volume Quantitativemethods, big data and gend8pecial
issue of Women, Geder and Research 2017 pp 490.
https://tidsskrift. dk/KKF/issue/view/6751
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being used to overcome social problems (Oakley 1998: 709). In contrast, feminist research was

branded as research with, for and about women. And ppat® methods included participant
observation, senstructured interviewing, lifdistories and focus groups. Such methodologies came

to be seen as epistemologically distinct from the quantitative methods of surveys, experiments,
statistical records, stctured observations and content analysis. All in all, feminist scholarship
contributed to the paradigm debate by introducing new themes which confronted theldjeder

and sexist core of much research (Oakley 1998: T&)xhe othehand,it seems as if mainstream
transport research and data collection have been heavily influencedpmstierld war paradigm

of mobility, growth and the idea of wu.dfiander s al
when gender is included it adten in a simplified matter, and in a biganale/female variable, while
mobility is carefully measured along multiple dimensions / travel mode, distance, trip linking etc.
(Breengaard, M., Christensen HR, Levin, L. 2019

In the twentyfirst century, seeral scholars have entered the field of quantitative methodologies and
seem to be in faww of ending the war and bridging the debate (McCall 2005, Hughes and Cohen
2012). Two alternatives seem to have come to prominence. One is seen in the efforedojp dev
research practices where quantitative and qualitative methodologies are applied in-enathaits
approach. Another alternative is to accept the academic division of labd specialization and the

fact that particular methods can have particusets and limitations, issues that are related to
research questions and research interests (McCall 2005: M&Zall in particular argued for the
potentials of advancing both quantitative analysis in combination with intersectional angthgsis.
potental of using big data resources, the potential of combining various sociocultural categories at
big scales, and the possibility of creating localized /or regional specific analysis, from where
appropriate gender and diversity strategies could be estableinedlemonstrated in relation to socio
economic variations in the US. We have been inspired bgdlliis main arguments, while taking
some of her points into a slightly other direction in the mapping of visual representations and

networks (of associatiom) comprehensive image scrapings.

In a furthemote McCall also addressed the various ideas of intersectionality, which she connected to
a broader discussion between epistemology and ontology. Do intersections take place between
already fixed categoriesush as gender, ethnicity and class, or do they produce new categories?

McCall suggested a systematic division of the complexity of intersectionality intcaatorical,
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intra-categorical and interategorical complexities. Here inteategorical complaty is used by

researchers who adopt existing analytical categories to document relationships of inequality among
social groups along multiple and conflicting dimensions, while4aind anticategoricatomplexity

is seen as being connected to qualigativicre and mesdevel studiesMcCallés arguments and
methodological differentiations assist in the clarification of how to work with multiple categories

also in the analysis of mobility and transp@teengaard, M., Christensen HR, Levin, L. 2019

The digital turn T newresearch tools and methods

Existing literature in the field has considered the potentials in aligning political and social research
with the digital age, and the question of what newly available online data can bring to research.
Among the various critical effects ofthesaa | | ed Adi gital turnodo is th
findingd rather than interpretations. Another
The importance of resisting a monolithic, mitary, understanding of the changing nature of research

in the digital age has been stressed (LovinkZ20Oand all alonghe critical topics and categories
involved have been refined. This includes a distinction between the computational and the digital
turns’ and a series of digital research practices have emergdzkaniibelled as cultural analytics,
culturomics, webometrics, altmetrics and digital methods (Priem et al Ratf@rs 204). Recent
elaboration®peratewith a distinction between the magly digital and the digitized which may also

be applied to methods. We can tal k adgowvweysmet h:
that are now conducted onlinghey differ from those natively digital written foF, e.g. Googles

page rankwhich privileges one website over another in a ranking-acebooks edge rankwhich

privileges friends over othersiiterms of closeness (Rogers 2014)

All in all, approaches in digital research may be listed in terms of which material are the greferre
data (digitized or born digital) and where the methods are situated (emulated or. hatka)g at
theTINnnGOproject as a whol¢he project applies various methods which also mix up natively digital
and digitized,e.g. n t he wuse of mdthods grmenwtcenbioationas The eniine tools

allow for the inclusion and interpretation of more variables in various combinatiahgoan

3 Currently there exista variety of approaches with labels such @social scienceanddigital metric studieshat
could be seen as having distinctimetological and epistemological commitments and positioning.
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intersectional analysis. dfle the survey method is developed in combination with sapgbased

dissemination tools the TInnGO project count as an example.

What is new in the following digital analysis method is that it uses digitized collections as its material
and groups images in relation to key words and specific (digital) softwhreh assigin creating
visual patterns and connectiorihis method is useds a departure fanalysis of representations

and patterns and fevider intersectionajjender analysis related to smarthility and employment.

Absent bodies, powerful data, and visualizations

InNanna Thyl strup and Kristin Veel 6s interview
a feminist perspectiveo, D6l gnazi o anthe powed uc e s
and political implications of collecting, analysing and dm@ating data visualization. According to

D6l gnazi o, the main problem with data visual
bodies are extracted, absent, uncounted and rendered invisible from the data presentation. To counter
t hi s pr gnhZiosuggestdrarige ofdesign principles for the content, form and process of
discovery that can help fosteEaminist data visualizatiolAmong these are design justice;aesign,

and participatory design.

In this sectionwe will return to the questions related to gender, ppaed racism in existing
visualizations andisual search tools. Questions which are highly relevant foflim@GO concepts

and project aims. This includes reflectiorsnd problematic aspects of pew and inequality in
prevailing big dataarchives angbrovisions. In additionwe want to keep the possible potentials of
alternative or even subversive uses of O6big d

open.

In the followingwewod d | i ke to refer to the interesti|
algorithms of which findings seem highly relevant for th&€InnGO digital analysis The study
conducted by team of researchers from tgprus Center for Algorithmic Transparensgrutinizes

various search tools APIs and their potential discriminatory effects on visuals and perceptions

(Kyriakou et. al. 2019)* Kyriakou et. alrefer to theincreasingexpectations that algorithms should

4 See als®Buolamwini, J.&Gebru, T.2018.
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behave in a matter that is socially juShe study considers such expectations against the case of
image tagging APIs and their interpretations of people images notably against the recognition of
gender and raceThe i f a i r stuely degarts from the fact thahage taggers have become
indispersable and widely used in our information ecosystem, where new modes of visual
communication and sharing have been launcRetentlythey have becomeidely available as
cognitive services. The problem is that while tagging APIs offer developdmharket agents an
inexpensive and convenient mean to add functionality to their creations, most of these tagging API

are seen as opague and proprietary and depending on commercial and individual solutions.

Do APIs interpret people regardless of gender and race in a fair manner? This was the guiding
guestion to the comparative analysis of six tagging ARéswill here very briefly summarize the
crossplatform comparison of six @ging APIs provided in theby Kyriakou et. al The cross
comparison of widely used APl image tagging platforms, shows that beladiffer significantly.

While some of the image tagging platforms (§Riffer more interpretations on images, they may
exhibit less fairness toward tliepicted persons, by misuse of gender related tags and/or making

judgments on a person physical appearance.

As depicted in the chalelowthe tagging APlsal s o cal | e dbehdvieuoi ti &g glers cAHR
in manners in which the depicted personsiaterpreted by the algithms. Kyriakou et.Al. make a

distinction in this case of gender between

a. Gender interferenceWhile taggers are general tools and not specifically designed to
recognize gender, many gender related tagsiaesl often inaccurately

b. Judgment tagsSome tags are subjective in natueed do not logically follow from the
content of the input image. In particular many commenta perso@ physical appearance.
e.g. attractive, cute, prettymeaning that they repeat/ and radicale existing gender

stereotypes.

5> API: application programming interfac€AP) is acomputing interfacewhich defines interactions between multiple
software intermediariesClarifaiwhich has beemppliedin the TInnGO digital analysisais image and video
recognition tod provided by a New York based company. TheaRbmatically assigs tags to objects and categories
taking only the pixels as input, using a wide library of semantic and visual terminologies for artificial intelligence.
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c. Abstract interferenceSimilarly observe tags that describe éeccupation rolee.g. athlete

as well as perceived characteaits or emotional states.g. using words suchs seriots,

friendly, passive etc.Kyriakou et. al2019: 315)

Figure 1: Example fromiFairness in Proprietary Image Tagging Algorithms: A Giesdform Audit on People

|l mageso

¢t.kaly201931k)o s

Figure 1: Example Chicago Face Database (CFD) images of Asian (AF-204), Black (BF-231) & White (WF-200) women.

Tagging API

AF-204

BF-231

WE-200

Amazon
Rekognition

human, people, person
face, head, portrait
dimples

human, people, person
Afro, hairstyle
hair, face

human, people, person
face, portrait, head
female, woman

Clarifai API

one, portrait, cute, child, people
facial, wear, man, looking
face, isolated, funny, adult
joy. casual, happiness, pensive
adolescent, eye, serious

people, one, portrait, man
wear, adult, side, pensive
profile, woman, face, isolated
child, facial, Afro, casual
fashion, athlete, adolescent

woman, portrait, isolated, one, cute
casual, people, fashion, eye
young, looking, look, pretty
young, wear, face, hair, serious
adult, friendly, facial

Google Cloud
Vision

face, eyebrow, cheek
chin, skin, forehead
nose, head, jaw, neck

face, forehead, chin, eyebrow
cheek, nose, head,
jaw, neck, human

face, eyebrow, chin
cheek, head, forehead
neck, jaw, portrait, ear

Imagga
Auto-tagger API

beard, man, face,
person, male, portrait
handsome, child, guy

Afro, man, face
portrait, male
handsome, head

beard. portrait, face, person
man, attractive, model
handsome, male, adult

Microsoft Vision

person, man, necktie, wearing,

indoor, shirt, posing, looking
suit, camera, glasses, young, pholo
dress, black, front, standing, neck
white, smiling, male, holding, hair

man, person, wearing, looking
necktie, standing, shirt, front
face, smiling, white, suit
posing, hair, holding, neck, young
glasses, black, head, hat, red

person, posing, necktie, wearing
shirt, young, man, smiling
glasses, photo, holding, camera
hair, dress, front, standing, black
woman, neck, suit, blue, red

Watson Vision

person, skin, Tight brown color
ash grey color

person, woman, female
indian red color, coal black color

person, people. face, adult person
ash grey color

Table 1: Output tags for example CFD images produced by six image analysis APIs.

Evaluations of the tabs show that there are shortcomingsnandads in all the selected tagging
APIs. There are various misreads of genbat these become even more pronounced in the case of
race.Race is the most misa category especially in théntersectbn with genderWhiteness and
recognizable femininitgeemto be the most familiar to the machine redtiss thought provoking

that the white woman with feminine hair style is the most recognizable while both the Asian and the

black woman is descrildbeas man with various judgment tag®llowing criticismand critical public
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attention some of the API platforms have now omitted sex as a recognizable category in order to

pretend neutrala fact which complicates digital gender analysis or requires different key vords.
According to DOl gnaaitd, dtalte maisruapr ablkt emn r e
probl emo, where bodies are extracted, absent
presendtion. To counter thisproblepD 6 1 gnazi o suggests six design
and process of discovery that can help folarinist data visualizatiomPAmong these are design

justice, cedesign, and participatory design.

Int he study 6The drespoadieondicatera: towandk a participatayp pr ata c h 6
is arguel that, although much attention has been paid to the size and possibilities of big data, including
in the field of gender equality, there has been too little concern with the quality of thedrelming
measured. The authors therefore suggest a participatory research design where important stakeholder:
and target groups and their social contexts actively participate in the development of gender
responsive indicators for measuring gender equit now examples of digital edesign are scarce

in feminist research also when itmes to transport and mobility and the method presented in this
TINNGO digital analysis may have the potential of being elaborated and redesigned in alignments

with stakeholders in the various TInnGo hubs.

As for theTInnGOdigital analysis Clarifai waschosen as the Image IPI due to its multiple levels of
gender and interferences tags, whigs foreseen to heseful for theTInnGOaims.However,even
here many misreaug of personswere reported fnm the various partneras will be demonstrated

in following sections.

5 For a discussion of discriminatory algorithms, fairness and too simplistic ways of solvingllfiegels, see
http://blog.practicalethics.ox.ac.uk/2019/01/crogsost-biasedalgorithmsheresa-more-radicatapproachto-

creatingfairness/-
" For examples and reflections sBédgnazicK & Klein L F. 2020

8The TInnGO project has set up hubs for developmen@Gewider and diversity action plans in 10 European cities.
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TInnGO digital analysis: Core concepts and principles assisting
digital analysisi challenges and potentials

In order to agst theanalysiswein the following sectiorsummarize a range of relevarihnGO
core conceptsvhich have assisted in the interpretations of the digital analysisso doingwe will

keep track of the overall aims of thiénnGOdigital analysis, which were

1 To introduce analysis of visual digital material with a special focus on gendanant

mobilities and gendered discourses of transport employment.

1 To introduce methods where quantitatfdestan) and qualitativeclose readings of the visual
or textual corpuse.g. in discourse and cultural analysis was presented together with new topical

areas of the transport

Combining digital patterns with close readings

At the overall level digital analysis enables the combination of distant and close readings of data and
as sucmew combinations of quantitative and qualitative analysis. While the most common way of
combining qualitative and quantitative analysias beena certain division of work between
researchers and experts specializing in either, fie&l lnnGOdigital analysis was intended to work

more explorativein integraing the two methods. This has implied the creation of a web corpus
consisting of taggednagesguided and interpreted by a rangeTénGO core concepts related to
smart transport, gender and employment.

In so doing we are inspired by Anders Munk, who has spelled out four types otajivaiand

quanttative analysis in relation to digital modes and the making of meanargely

1) throughcomplementaritya division of labour in which quantitative and qualitative methods are
allowed to unfold relatively undisturbed by one another, the latter performifaptioé situating and
interpreting the insights gleaned from the former;

9 For elaborated presentations €dwistenser& Breengaad TInnGO Roadmap 2019
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2) through asingle level of analysisvhereby the potential @nlinetracesareseen to reside in their

ability to be both qualitatively rich and quantifiable at the same timdgliagaan analysis of how

apparent macro phenomena are produced on the micro level;

3) throughcuration a critical practice in which a qualitative understanding of different media
environments and their effects on the production ohertliaces becometeygral to the way in which

such data should be sourced and quantified;

4) throughalgorithmic sensemakingvhereby the relational reasoning typically associated with
gualitative fieldwork is emulated quantitatively through techniques like pattern reéoogihtunk
2019)

The TInnGOdigital analysis has in various wayselenspired by these methodologies while at the
same time beeras we will showa learning process in itsetggarding thematitocus, key words,

pattern detection and sense making of the various data sets and network patterns.

Gender, smart cars andechnologyi masculine scripts

Technol ogi cal artefacts such as <car s, are co
appoach the gendered dimension of new technologies, susmastransport, we might add an
understanding of technologies in terms of the social relations, which interact with the technology
during design, development, and production. A way to capture e shaping of technologies is

through the cbncept of O6scripto.

A script refers to the processes of making technologies in which designers are defining the imagined
users with specific characteristics, such as taste, competences, motives and aspifatibmeake
them want particular features. As such, t he
technological object, which attaches particular meanings and lifestyles to the objects. The social
shaping of certain technologies, such as,éactudes both the material object, the practices of using

it and the identity of the (supposed) user. These are different layers in a script, which are useful for
thinking and analysing gendered dimensions of mobility

PwWe work with the concept of 0 sandaédlaporatediaGhristensencands sed by
Breengard: TInnGO Roadmap 2019.
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Using this approach can shed ligimt who might benefit from new technologies and who will not. It

also highlights the role of designers and planners and points to how important it is to include these
experts in research processes. It serves to sloswwaried types of transport and matyilpractices
inscribe women and men in different ways. The question is how new types of inscriptions can be

launched in order to achieve more sustainable and just visions of European transport strategies.

Existing studies of the emerging field of smart mlibes point in different directions when it comes

to attraction and use by various groups. On one hand, there is a utopian notion of a new beginning
with automated cars as an avenue towards a more equal and genderless mobility regime. Here the
coming ofthe driverless car is foreseen, at least in principle, to loosen the strong bonds of men,
masculinity, and cars from the automobility era (Dant 2004; Balkmar & Mellstrém 2018). On the
other hand, several studies find serious exclusions of women and alatecism of smart mobility
proliferated in the automated car (Manderssheid 2018; Hildebrand & Scheller@@isiensen &
Breengaard 2099

Instead, both words and images of $sle¢f drivingsmart cars are routinely presented with an appeal

to ideals of middleclass men and masculinity. For example, in an online presentation by big
companies such as the German company Bosch, smart technology and automated cars are presente
as independent, seaffeermining and reasonable with a clear visual appeal to white motiHe
businessmen. The link between driverless cars and businessmen can be seen as a gendered scrip
which connect a certain identity (businessman) with a certain type of mobility (aittaimang). A

script might also work on other layers, connecting some identities to practices of either driving or
being passengefChristensen & Breengaard 2010he example of howboth implicit and explicit
gendered images were carried into the tagtgaictionsin the TInnGo analysiwas the tag mini

skirtd, which referred to a new automated minje@hnile the bigger and smarter cars were depicted

or implicitly addressing mem the shape osmart technology.
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TInnGO digital analysisi Main steps and lessons learned

In the following sections welemonstratecases of how big data and digital visualization can be
applied in the study of mobility and transport. Digital analysis in this report presents a new mode of
knowledge based comparative analysis of varigess and patterns ofyender, diversity, and
transport andemploymentacross a selection of European countnssg visual media archives as

data material.

The digital analysis tools and fimgs haveas said in the introductiobeen developed in a stepwise
educational process within the TInnGjerct consisting in workshop, consultations and individual

data collections by TInnGO partners. The process has been supervised and assisted by a consultatior
team, lead byAnders Munk and Matheleremy, fron University of Aalborg, Denmark.

The aim is tooutline anaccount of theparticular process conducted by fhenGO partners wo
participated in the process. Please note thageneral step by step guide do the conduct of a digital

media aalysis can be consulted emnex llin this report.

The TInnGo digital analysisi asa learning process.

From the beginning allTiInnGO partners were made familiar with the basieps in thelInnGO
digital analysis. They were introduced to the same guidelines and conduct of first steps analysis.
Following these preliminaryexercisesthe various steps and key words were corrected and made

more reliable for the objectives of the analysis. More specifidghiése changes included

1. Key words became explicitly linked to national language and terms. Thismesded both
to locate the analysis in language specific contexts and to refine the comparative dimensions
of the analysis.

2. Key wordsof explicit gender / male, female, feminine/masculine were omitted from the
general search and only used in subseqcateigorizations and pattern makifignis meant
that gender analysis mainly has been derived from implicit bias / findither than based

on data located by the explicit use of male/femalk.findings have subsequently been
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analysed in comparing anemrasting them with th&InnGO core concepts imelation to

smart cars and employment.

The partners were asked to condwai search queries. As for the specific search tetimesfollowing

terms were appliedn searchquery one i romousccarmandpassengen This searchwas expected

to bring aboubperended depictionsf smart transport and various types of passengers, which also
reflected that driversn principle become passengers in the snsafft-driving cars. The same
considerations applied search quertwvo, wher e t he sear c hemplaymeny wa s
Both searcleswere broad and opesnded.In order to locate possible national specific terms and
patterns to the querthe search words were specifically translated and searabregl @mographic

lines, which complied with national borde®uring this process,® r eal i z e dhatteth,at A
and that within demographic/national boundaries the most frequently located terms were the

following:

Table 1: Context specific search gesr

Partner Search query 1 Search query 2
CU, SOCTR - TransportAND Work
CU, UK autonomous caAND passengeAND | -

site:.uk!

INTECO,Romania [iimasi na i ANDBpagagitr analDiiratn@aj at (

UCPH, Denmark Afsel vkRBrende bi | *transport ANDbeskaeftigelse

VTI, Sweden Asj2l vk°rande AND|Atr an&fDdiratnast 2 | |

ipassagerar eo

VTM, Portugal carros autébnomos AND passageiro AN transporte AND emprego AND site:.pt
site:.pt?

11 As Englishis spoken in several countrijesearch queries only in UK has been searched for.
12 As Portuguese is spoken in several countries, also Brasil, search queries only in Portugal, has been searched for.
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As for the coutry specific terms, theariations in terms might refer selfdriving/ smart cars and

smart transport as an emerging field, which does not have acquired a fixed meaning by now. We
chose the term fiautonomous carso as the most
because the term smart car might indicate a range of more or less automated cars andwhasrefore

less precise.

All TInnGO partners were asked to follow tfiee steps in the digital guidelindsee anneX). Put
simply this implied the use of query key words and searching for images in the Google Image Scraper:

https://tools.digitalmethods.net/beta/googleimages/

All participating partnem the digital analysis wergo begin withasked to provide500 images
related tothe country specifiqueriesas the basis for the next stépJhis included the tagging of
all the images in the Clarifai recognition servigd’l) meaning that every imageroes up with a
description in a spreadsheet.Xilthe spreadsheet with images, and tagged concepts forms the basis

to discover data in many ways.

From this gage of image sampling and taggirige partners were asked to provide the following

assessments:

Acceptable recognitianWe would like to have an idea of the precision and correctness of the
concepts that are tagged to describe the im&gemersare therefore asked to (briefly) compare the
pictures with the c¢ol umn fedBeuteeto jatidowo ibtimere arp ang 0 .
major discrepancies between the concepts and the images, as well as what the concept describes, an
how common the error appears. This will give us opportunity to comment on the acceptability of the

network, once wenove on to stepix.

Description of dataPlease write a description of the tagged images based on your work with data in
the spreadsheet. The short description shall include statistical frequencies of relevant cagegjories
genderandethnicity. Pleae do also make commentstberimmediate themes and patterns, you have
come to think of when you worked witReliability of the recognition tooProminent actorsi.e.

3 The images were simply the first 500 retrieved from the Google image scraper.
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which websites appeared frequently,tiheereported findingsf these assessmemteshownin the

chart below:

Table 2:Feminine and masculine expressions in mateBialart car and passenger

Denmark Romania Sweden Portugal UK

Count Clarifai demographic Clarifai Clarifai Clarifai Manual
tags vs. manual coun demographic  demographic demographic scroll

tags tags tags through

Scraped | 500 500 500 500 500

images

People -Vs. 24,2 % 4% - 18,4 % 10 %

Feminine | 3% vs. 6% 0 4,2 % 4,6 % -

Masculine | 3% vs. 14,8 % 0 5% 2,6 % -

Comments A manual  count Low number of No specific Half of the Demographic
showed that 6,2 % o people/ gender images tagged a tags incorreci
the images includer technical pattern / feminine were up to50 % in
person(s) where th dominance middle class/ missed classifiec gender
gender was unclear. ,

mainly General
white/ young
Difficulties with the . concepts
or middle :
demographic tags, bt described
t h A ner aged/few snow when
e nhgene blacks

were more precise il
the given
Identified

images
police
squad, snow an
cockpit when not

present in image.

not present.
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Table 3: Feminine and masculine expressions in material, Transport and employment

‘

Denmark Romania Sweden Portugal UK
Scraped 500 500 500 500 500
images
Count Clarifai Clarifai Clarifai Clarifai Clarifai
demographic tags v¢ demographic demographic demographic tag: demographic
manual count tags tags tags
Persons -vs. 22 % 8 % - 19,8 % -
Feminine | 3% vs.5% 5,2 % 4,4 % 4% 3,6 %
Masculine | 2 % vs. 10,6 % 2,8 % 4,8 % 3.2% 2,2 %
Comments A manual count Intersectionality Several Trucks described Eive
op
showed that 8,6 % o issues represen images with as police squad duplicate
the images includet a marginal no visual Adriverd in images
person(s) where th interest with connection to driverless images Search
0
gender was unclear. less than 1% transport included two
Difficulties with the according to and/or separate
demographic tags demographic employment irrelevant
but t he tags. occurred, e.g images  of
conceptso News surgical
precise in the giver pictures  of theatre
images. Identified crowds or an lamps
police squadcrash, audiene
glass when no taking part in
present in image some event.
and fino

when there was

person.
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The general findings showed a rather low numbiedepicted persons in both smart cars and

employment queriesThe quieriesshowed that persons were recognized correctly but that gender
and other categories were often misr&aath aspects invites to gz critical andeflexive analsysi

of the algorithnic constructions of categories in follow up studi&®t in thecase of th&'lnnGo

digital analysis weprimarily lookedat the categorizations/ visualizations to explore patterns and
stereotypes relating to gendeiere theoverall level the low number of depicted persons might give

a first indication of the instrumental and technical upper hands of both smart carsrepdrtra
employment sectors. This also points towards an implicit eraeasculine bias the digital image
archives, since car technology and engineering has been equated with men and masculinity ever since
the birth of the fuel driven motorcaOldenzel, Ruth. 1999Scharff, Virginia 1991A point which

was stressed in the subsequent depicted networkdwstdrs provided through tié&ephi tool.

About networks and making sense of patterns

Networks and network analysis represent a sequmasein the TInnGO digital analysis.The aim
was to transpose thveeb archivesof tagged images into networks that illustrabdespatterns of

multiple encounterand connections, which would be hard to achieve in e.g. qualitative analysis

In order to make the network and pattern finding methods and findings accessibtanwdackto

the suggested mode of analysis calidgbrithmic sensemakinig the four outlined approaches to
gualtative andquanttative analysis.Algorithmic sensmaking differs according to AdersMunk

(2019) from the other modes of #fAmixed methodsbo
gualitative work but rather solicits sensemaking for quantitative community detection and pattern
recognition.Herethe hyphen between qu#ditive and quantative signifies a specific denomination

of quantitative methods that exhibit some of the exploratory affordances otherwise attributed to
gualitative work. Here we are moving into a sophisticated method motivated dhadlliAgar:
ATraditional soci al science is on the | ookou
patternso (., AdMank201921650.6: 109
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In the TINnGO digital analysishése transpositions were enabled by the application dbdpdhi
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software in combination with Force Atlas2 specific graph lay out altgorithnfior network
visualisation. Jacomy eal 2014). TheForceAtlas 2s designed to push nodes apart unless connected
by edges, which then act as springs to hold the nodeshier(Jacomy et al., 2014Yhe result is a

visual landscape in which nodes are placed in relative proximity to other nodes to which they are
densely connected and at a relative distance from nodes to which they are not connected.

In the following we wil present and discuss a sample of the coloured networks that came out of the

gueries and Gephi translatiosisomittedby by a sample a&finnGO partners,

Portugali Smart car and passenger
The first analysis with the Force Atlas 2 algorithm reveals six poorly defined clusters and a modularity

index of 0.37, concordant with the poor definition of clusters. In order to improve the understanding
of this set of images, a filter was made basethemumber of occurrences of each label, and only
the tags with less than 60 occurrences were selected. After filtering the data, eliminating labels like
‘transport system’, '‘panorama’ and ‘car’, we obtained a superior modularity index (0.57), which
indicates a better definition of the groups of tags. Five clusters were defined:

Power/ engine
Graphics
Air transport

Landscape/ tourism

= =2 =4 A

Road characteristics
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Figure 5: Smart car and passenger, Portugal
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The clusters, in general, have different sets of words, which can lead to an inconsistent set of images.

For this reason, we have analysed some images of each cluster and found that the Landscape/tourisi
group is mostly composed of images that are ura@l#& the subject. This disconnection of the
images to the subject under analysis happens throughout the whole set of data. One possible
interpretation for this is that, although Portugal is making investments in the topic 'autonomous cars'
and there are are and more tests being done in its territory, it is still not a subject that raises interest

to the majority of the populationThe algorithm is indeterminate, meaning that it never ends with
exactly the same visual resulihe same applies to th®uvan modularity algorithmused to colour

the network (Blondel et al., 2008; Lambiotte et al., 2008). This algorithm attempts to find the most
optimal way of cutting the network into smaller components, severing as few edges as possible in the
process. Agairthere is no exact and reproducible result. It could be said that these types of algorithms
work exploratively to find patterns in ways that are in fact rather similar to those that an ethnographer
would use (Munk 2019: 165). Apart from ForceAtlas2 layand the Louvain modularity algorithm,

al |l partners have Dneagdree eu SRith tiugf Ridttidn @ne cam exclude tags A
that appear most or least with other tags. This can be an advantage as we know that the tags that
appear most frequemtith other tags do not necessarily tell us more about an image. For example
wi || Apanoramicd or Atransportation systemo n
across all images. When filtering and excluding these tags an underlying carstestead become

more apparent.
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The UKi Transport and work.
UK made a search

Trends, and further more
and thus was expected to be a more familiar w
in the local context. A network was produce

which can be seen dhe right.

A high degree of modularity was detected with cle
clusters shown. There were two themes detecte
the clusters:

9 Clusters related to transport modes

1 Clusters related to the representation

transport and work
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Two further Gephi analysis plots were produced to explore the malemimine tags. In figure 23
the nodes which represent a feminine tag are enlarged, and in figure 24 the nodes that reflect a

masculine tag are enlarged.

Feminine Plot

In the feminine plot women were shown to be significantly clustered in active tradebr{lBmerald

green). There was a higher degree of descriptive words in this plot, particularly around characteristics
of fashion, style, leisure, and travel. When cross referencing the Gephi output against the original
images, confirmation was seen thatmen were mainly shown as passengers on public transport and
riding bikes and not as transport workers. Only three images showed explicit reference to women

working within the transport sector.
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MasculinePlot
In the Masculineplot, clusters were observdihking the male images to drivers and cars.
Construction workers and the marine sector. This cluster was also show to link with the environment

cluster, but this did not appear to be related to work.

Figure 23: Feminine plot

Figure 24:Masculineplot

Overall in this google search for the UK it appears more straightforward to establish Transport mode
and imagery of transport and work, but not to understand the relationship to work in the transport
sector. Gender, race, and age as charigtics were infrequently shown in the images. The images

returned in the search were heavily related to transport modes with LGV trucks alone making up over

18% of the total images. None of the truck images featured women as drivers of the truckiseyet in

















































































































































