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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 explore digital analysis as a new mode of evidence 
based knowledge production which enables comparative analysis of 
various gender diversity and transport discourses throughout Europe. 
More precisely the digital queries throw lights on affiliated networks 
related to terms such as smart mobility and passenger as well as well as 
gendered patterns of 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 been developed in an 
educational process in workshops, individual 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 digital tools it contained  a workshop on 
gender and diversity in digital analysis convened at University of 
Copenhagen November 19th, 2019 followed by consultations and a 
workshop for selected partners in Brussels. March 5th, 2020. 
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The TInnGO project 1 
 

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 and governance as integrated in the notion of Gender Smart Mobility. 

TInnGO aims to:  

¶ Sharpen the critical analysis of gender-blind approaches in the planning, production and 

policy-making of Smart Transport as well as in the usage and consumption of smart transport 

services. 

¶ Develop proactive Gender Smart approaches to mobility governances.  

¶ Feed into new and visionary examples and approaches of Gender Smart Mobility. 

Summary 
 

This  report reflects the ambition of the TInnGO project of introducing new methods in transport and 

mobility research.  This report presents trends and challenges in the field and demonstrates cases of 

how  digital materials  can be applied in studies  of mobility and transport. Using visual media 

archives as data material this report presents a new mode of topical and comparative analysis of 

various visual patterns of  gender, diversity, and transport and employment.  

Aims of the TInnGO digital analysis:  

¶ To widen the methodological expertise of TInnGO partners and provide a presentation of the 

targeted digital analysis for a wider public. 

                                                 
1 https://www.TInnGO.eu/ 
 

https://www.tinngo.eu/
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¶ To give Smart Transport special attention by exemplifying representations of gender in 

images of self-driving cars.  

¶ To look at visual representations of transport as a gendered labour market.  

¶ To provide methods of digital analysis as a supplement to various other methods applied in 

the TInnGO project.  

Findings and Lessons learned:  

¶ Analytical: The TInnGO partners have in their searches provided evidence of the digital  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. 

¶ Technical: In order to refine the comparative dimensions the tool ógoogle Trendsô was applied 

to find relevant national and comparative search queries. Combined with the tools ógoogle 

image scarperô, óClarifai recognitionô tagging data service, and the visualizing óGephiô tool 

the applied method  provide the technical innovation of the analysis.  

Digital analysis ï potentials and reflections :  

The TInnGO Digital analysis presents a new mode of knowledge-based comparative analysis  of  

patterns  of gender, diversity and transport throughout Europe, using visual media archives as data 

material. In the following we list potentials and  reflections  in a range of questions and preliminary 

answers, which came up in the process:   

¶ The TInnGO digital analysis focuses on the visual representations, which average European 

citizens in and across countries encounter when searching for web-based information on 

smart transport, i.e. the ways in which google represents the field of smart transport.  
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¶ The aim has been to provide knowledge of patterns of connections and visual clusters of 

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

¶ The visual digital method conducted in the TInnGO project allows for a special version of 

ñmixed methods,ò i.e. a combination of quantitative (distant) and qualitative (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. 

¶ Applying this tool of digital analysis to the research field of transport is innovative as it focus 

on visual representations and patterns in large data-sets which could not be analysed 

otherwise 

¶ This method discloses current and future scenarios of how gendered discourses are embedded 

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 in workshop, consultations and individual data 

collections by TInnGO partners. The process has been supervised and assisted by a consultation team, 

led by Anders Munk and Matheu Jeremy, from University of Aalborg, Denmark. A TInnGO 

workshop on gender and diversity in digital analysis was convened at University of Copenhagen, 

November 19th, 2019, The aim of the workshop was to educate all TInnGO project partners in how 

to apply a gender and diversity focus in digital methods The overall objectives of the workshop were 

to widen the methodological scope of all TInnGO partners, using visual media archives as data 

material. The digital workshop also provided a kick-off event for the targeted digital analysis, which 

were conducted in spring 2020. A follow up consultation and workshop was held in Brussels, March 

5th, 2020. The workshop included introduction of extended guidelines, sensitive to the geographical 

context and language among the TInnGO partners in Romania, Spain, Portugal, UK, Sweden and 

Denmark. Furthermore, the workshop offered consultations with the Aalborg team on the set up of 

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

In order to contextualize the use of digital analysis with the overall concepts of the TInnGO 

project, this report contains of the following sections:  

1. Gender and Diversity in digital analysis: Brief introduction to the fields of quantitative 

analysis and big data in gender studies.  

2. TInnGO digital analysis: Core concepts into digital analysis ï challenges and potentials.  

3. TInnGO digital analysis: Main steps and lessons learned 

4. TInnGO digital 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 

 

ñData has become a currency of power. The most successful Internet businesses make their money  

by aggregating data. Decisions of public import, 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 large amounts of data.ò 

 

(Data visualization from a feminist perspective: Interview with Catherine DôIgnazio 

by Nanna Thylstrup and Kristin Veel, in Women, Gender and Research 1. 2017)  

 

At a comprehensive and general level this report addresses the emerging interest in quantitative 

methodologies and big data in womenôs and gender studies as well as the emerging interest in 

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 the growing hegemony of evidence-based 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, knowing how to collect, 

find, analyse, and communicate data is of increasing importance not only in transport analysis, but 

in general in present-day society. This development has made ownership of data pivotal, along with 

access to IT equipment, resources, and expertise. 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 DôIgnazio, are far more likely to be discriminated against with 

data or surveilled by data than they are to use data for their own civic ends.(Thylstrup & Veel: 

2017). In the TInnGO project for example, it 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 and the current ñgoogle worldò which meets the average 

EU citizens  also when it comes to transport and mobility.  The aim has been to  to explore the 
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potentials of  online data for alternative or even subversive use in transport and mobility studies and 

how to apply  new technologies of data collection and visualization. How does the provision of new 

data feed into existing practices and politics of diversity and gender equality? Is it possible to 

collect and organize data collections in ways that support new forms of equality and democratic 

governance? And what are the potentials and pitfalls of emerging methodologies? How can bodies 

be made visible without creating new essentializing categories? It turns out that the TInnGo focus 

on the field of gender smart mobility at one at the same time made up an appropriate field for 

explorative analysis of potentials and limitations: on the one hand the following analysis  can feed 

into both transport and mobility 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.  

 

Overcoming the paradigm war 2 
 

While addressing cutting edge issues of data collection and methodology, this report also seeks to 

nuance or even overcome the old óparadigm warô in feminist scholarship between quantitative and 

qualitative methodologies. It is well known that gender research took off in the 1970s along with 

political currents such as the student revolt and the womenôs liberation movements. This also implied 

a break from established and dominant scientific paradigms, and not least from quantitative 

methodologies in the social sciences. In parallel with other oppositional trends, feminist research 

defined itself as opposed to ópositivist, quantitative research methodologyô, which became regarded 

as the bias of masculine knowledge and womenôs invisibility. Feminist criticism of quantitative 

research culminated over the first decades of womenôs and gender studies in the 1970s, being 

concerned with the power implications of research methodologies. It was argued that choosing topics 

in quantitative research implicitly supported 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 resulting data were 

regarded as superficial and over-generalized, and it was argued that quantitative research was not 

                                                 
2 This chapter is inspired by the volume  Quantitative methods, big data and gender. Special 

issue of  Women, Gender and Research 1. 2017 pp 1-90.. 
https://tidsskrift.dk/KKF/issue/view/6751 

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 appropriate methods included participant 

observation, semi-structured interviewing, life-histories and focus groups. Such methodologies came 

to be seen as epistemologically distinct from the quantitative methods of surveys, experiments, 

statistical records, structured observations and content analysis. All in all, feminist scholarship 

contributed to the paradigm debate by introducing new themes which confronted the gender-blind 

and sexist core of much research (Oakley 1998: 708). On the other hand, it seems as if mainstream 

transport research and data collection have been heavily influenced by the post-world war paradigm 

of mobility, growth and the idea of universal and ñneutralò individual users, passengers etc. If and 

when gender is included it is often in a simplified matter, and in a binary male/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 twenty-first century, several scholars have entered the field of quantitative methodologies and 

seem to be in favour 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 efforts to develop 

research practices where quantitative and qualitative methodologies are applied in a mixed-methods 

approach. Another alternative is to accept the academic division of labour and specialization and the 

fact that particular methods can have particular assets and limitations, issues that are related to 

research questions and research interests (McCall 2005: 1791). McCall in particular argued for the 

potentials of advancing both quantitative analysis in combination with intersectional analysis. The 

potential 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 established were demonstrated in relation to socio 

economic variations in the US. We have been inspired by McCallôs main arguments, while taking 

some of her points into a slightly other direction in the mapping of visual representations and 

networks (of association) in comprehensive image scrapings. 

In a further note 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 categories, such as gender, ethnicity and class, or do they produce new categories? 

McCall suggested a systematic division of the complexity of intersectionality into anti-categorical, 
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intra-categorical and inter-categorical complexities. Here inter-categorical complexity is used by 

researchers who adopt existing analytical categories to document relationships of inequality among 

social groups along multiple and conflicting dimensions, while intra- and anti-categorical complexity 

is seen as being connected to qualitative micro- and meso-level studies. McCallôs arguments and 

methodological differentiations assist in the clarification of how to work with multiple categories ï 

also in the analysis of mobility and transport (Breengaard, M., Christensen HR, Levin, L. 2019). 

 

The digital turn ï new research 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 of the so-called ñdigital turnò is the attention to focus on ñpattern 

findingò rather than interpretations. Another issue is how the study of digital culture informs research. 

The importance of resisting a monolithic, or unitary, understanding of the changing nature of research 

in the digital age has been stressed (Lovink 2012). and all along the critical topics and categories 

involved have been refined. This includes a distinction between the computational and the digital 

turns3 and a series of digital research practices have emerged and been labelled as cultural analytics, 

culturomics, webometrics, altmetrics and digital methods (Priem et al 2010; Rogers 2014). Recent 

elaborations operate with a distinction between the natively digital and the digitized which may also 

be applied to methods. We can talk about methods that have been ñmigratedò to the web, e.g. surveys 

that are now conducted online. They differ from those natively digital written for IT, e.g. Googles 

page rank, which privileges one website over another in a ranking or Facebookôs edge rank, which 

privileges friends over others in terms of closeness (Rogers 2014). 

All in all, approaches in digital research may be listed in terms of which material are the preferred 

data (digitized or born digital) and where the methods are situated (emulated or native). Looking at 

the TInnGO project as a whole, the project applies various methods which also mix up natively digital 

and digitized, e.g. in the use of ñmigratedò survey methods in new combinations. The online tools 

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

                                                 
3 Currently there exists a variety of approaches with labels such as, e-social sciences and digital metric studies that 
could be seen as having distinctive ontological and epistemological commitments and positioning. 
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intersectional analysis. Here the survey method is developed in combination with smart app-based 

dissemination tools in 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) software, which assists in creating 

visual patterns and connections. This method is used as a departure for analysis of representations 

and patterns and for wider intersectional gender analysis related to smart mobility and employment.  

 

Absent bodies, powerful data, and visualizations  
 

In Nanna Thylstrup and Kristin Veelôs interview with Catherine DôIgnazio, óData visualisation from 

a feminist perspectiveô, DôIgnazio introduces readers to a practical feminist approach on the power 

and political implications of collecting, analysing and disseminating data visualization. According to 

DôIgnazio, the main problem with data visualization remains the ómissing body problemô, where 

bodies are extracted, absent, uncounted and rendered invisible from the data presentation. To counter 

this problem, DôIgnazio suggests  a range of design principles for the content, form and process of 

discovery that can help foster feminist data visualization. Among these are design justice, co-design, 

and participatory design.  

 In this section, we will return to the questions related to gender, power, and racism in existing 

visualizations and visual search tools. Questions which are highly relevant for the TInnGO concepts 

and project aims. This includes reflections and problematic aspects of power and inequality in 

prevailing big data  archives and provisions. In addition, we want to keep the possible potentials of 

alternative or even subversive uses of óbig dataô and new technologies of collection and visualization 

open. 

In the following, we would like to refer to the interesting study of ñfairnessò in image tagging 

algorithms of which findings seem highly relevant for the TInnGO digital analysis. The study, 

conducted by a team of researchers from the Cyprus Center for Algorithmic Transparency, scrutinizes 

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

(Kyriakou et. al. 2019). 4 Kyriakou et. al. refer to the increasing expectations that algorithms should 

                                                 
4  See also Buolamwini, J.& Gebru, T.2018.  
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behave in a matter that is socially just. The study considers such expectations against the case of 

image tagging APIs and their interpretations of people images notably against the recognition of 

gender and race.5 The ñfairnessò  study departs from the fact that image taggers have become 

indispensable and widely used in our information ecosystem, where new modes of visual 

communication and sharing have been launched. Recently they have become widely available as 

cognitive services. The problem is that while tagging APIs offer developers and market agents an 

inexpensive and convenient mean to add functionality to their creations, most of these tagging APIs 

are seen as opaque 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 

question to the comparative analysis of six tagging APIs We will here very briefly summarize the 

cross-platform comparison of six tagging APIs  provided in the by Kyriakou et. al  The cross 

comparison of widely used API image tagging platforms, shows that behaviours differ significantly. 

While some of the image tagging platforms (APIs) offer more interpretations on images, they may 

exhibit less fairness toward the depicted persons, by misuse of gender related tags and/or making 

judgments on a person physical appearance.   

As depicted in the chart below the tagging APIs, also called the ñtagger API behaviour,ò is described 

in manners in which the depicted persons are interpreted by the algorithms. Kyriakou et. Al. make a 

distinction in this case of gender between:  

a. Gender interference: While taggers are general tools and not specifically designed to 

recognize gender, many gender related tags are  used, often inaccurately  

b. Judgment tags: Some tags are subjective in nature, and do not logically follow from the 

content of the input image. In particular many comments on a personôs physical appearance. 

e.g. attractive, cute, pretty.. meaning that they  repeat/ and radicalize existing gender 

stereotypes. 

                                                 
 
5 API:  application programming interface (API) is a computing interface which defines interactions between multiple 
software intermediaries. Clarifai, which has been applied in the TInnGO digital analysis is an image and video 
recognition tool provided by a New York based company. The API  automatically assigns tags to objects and categories 
taking only the pixels as input, using a wide library of semantic and visual terminologies for artificial intelligence. 

https://en.wikipedia.org/wiki/Interface_(computing)
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c. Abstract interference: Similarly observe tags that describe oneôs occupation role, e.g. athlete, 

as well as perceived character traits or emotional states, e.g. using words such as serious, 

friendly, passive etc. (Kyriakou et. al. 2019: 315) 

 

Figure 1: Example from ñFairness in Proprietary Image Tagging Algorithms: A Cross-Platform Audit on People 

Imagesò (Kyriakos et. al. 2019: 314 )  

 

Evaluations of the tabs show that there are shortcomings and misreads in all the selected tagging 

APIs. There are various misreads of gender, but these become even more pronounced in the case of 

race. Race is the most misread category, especially in the intersection with gender. Whiteness and 

recognizable femininity seem to be the most familiar to the machine reads. It is thought provoking 

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

black woman is described as man with various judgment tags. Following criticism and critical public 
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attention some of the API platforms have now omitted sex as a recognizable category in order to 

pretend neutralï a fact which complicates digital gender analysis or requires different key words.6 

According to DôIgnazio, the main problem with data visualization remains the ómissing body 

problemô, where bodies are extracted, absent, uncounted and rendered invisible from the data 

presentation. To counter this problem7, DôIgnazio suggests six design principles for the content, form 

and process of discovery that can help foster feminist data visualization. Among these are design 

justice, co-design, and participatory design. 

In  the study óThe development of gender-responsive indicators: towards a participatory approachô it 

is argued 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 the indicators being 

measured. The authors therefore suggest a participatory research design where important stakeholders 

and target groups and their social contexts actively participate in the development of gender-

responsive indicators for measuring gender equality. By now examples of digital co-design  are scarce 

in feminist research also when it comes 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. 8 

As for the TInnGO digital analysis , Clarifai was chosen as the Image IPI due to its multiple levels of 

gender and interferences tags, which was foreseen to be useful for the TInnGO aims. However, even 

here many misreading of persons  were reported from the various partners, as will be demonstrated 

in following sections.   

  

                                                 
6  For a discussion of discriminatory  algorithms,  fairness and too simplistic ways of solving the challenges,  see 
http://blog.practicalethics.ox.ac.uk/2019/01/cross-post-biased-algorithms-heres-a-more-radical-approach-to-
creating-fairness/ -  
7 For examples and reflections see D'Ignazio K &  Klein, L F.  (2020) 
 
8 The TInnGO project has set up hubs for developments of Gender and diversity action plans in 10 European cities.  

http://blog.practicalethics.ox.ac.uk/2019/01/cross-post-biased-algorithms-heres-a-more-radical-approach-to-creating-fairness/
http://blog.practicalethics.ox.ac.uk/2019/01/cross-post-biased-algorithms-heres-a-more-radical-approach-to-creating-fairness/


 

 
17 

TInnGO  digital analysis: Core concepts and principles assisting 

digital analysis ï challenges and potentials 
 

In order to assist the analysis, we in the following section summarize a range of relevant TInnGO 

core concepts, which have assisted in the interpretations of the digital analysis.9 In so doing, we will 

keep track of the overall aims of the TInnGO digital analysis, which were:  

¶ To introduce analysis of visual digital material with a special focus on gender in  smart 

mobilities and gendered discourses of transport employment.  

¶ To introduce methods where quantitative (distant) and qualitative (close) readings of the visual 

or textual corpus, e.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 such new combinations of quantitative and qualitative analysis. While the most common way of 

combining qualitative and quantitative analysis has been a certain division of work between 

researchers and experts specializing in either field, the TInnGO digital analysis was intended to work 

more explorative in integrating the two methods. This has implied the creation of a web corpus 

consisting of tagged images, guided and interpreted by a range of TInnGO core concepts related to 

smart transport, gender and employment.  

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

quantitative analysis in relation to digital modes and the making of meaning, namely:  

1) through complementarity, a division of labour in which quantitative and qualitative methods are 

allowed to unfold relatively undisturbed by one another, the latter performing the job of situating and 

interpreting the insights gleaned from the former;  

                                                 
9 For elaborated presentations see Christensen & Breengaard TInnGO Roadmap 2019   
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2) through a single level of analysis, whereby the potential of online traces are seen to reside in their 

ability to be both qualitatively rich and quantifiable at the same time, enabling an analysis of how 

apparent macro phenomena are produced on the micro level;  

3) through curation, a critical practice in which a qualitative understanding of different media 

environments and their effects on the production of online traces become integral to the way in which 

such data should be sourced and quantified;  

4) through algorithmic sensemaking, whereby the relational reasoning typically associated with 

qualitative fieldwork is emulated quantitatively through techniques like pattern recognition (Munk 

2019). 

The TInnGO digital analysis has in various ways been inspired by these methodologies while at the 

same time been, as we will show, a learning process in itself, regarding thematic focus, key words, 

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

Gender, smart cars and technology ï masculine scripts 
 

Technological artefacts such as cars, are commonly perceived as óneutral objects.ô In order to 

approach the gendered dimension of new technologies, such as smart transport, 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 the social shaping of technologies is 

through the concept of óscriptô.10  

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 aspirations, which make 

them want particular features. As such, the designers are óinscribingô a certain vision in the new 

technological object, which attaches particular meanings and lifestyles to the objects. The social 

shaping of certain technologies, such as cars, includes 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.  

                                                 
10 We work with the concept of óscriptô as discussed by Manderscheid 2018 and elaborated in Christensen and 

Breengaard:  TInnGO Roadmap 2019. 
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Using this approach can shed light on 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 show how varied types of transport and mobility practices 

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 mobilities 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 of the 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 & Mellström 2018). On the 

other hand, several studies find serious exclusions of women and potential racism of smart mobility 

proliferated in the automated car (Manderssheid 2018; Hildebrand & Scheller 2018, Christensen & 

Breengaard 2019).  

Instead, both words and images of the self driving/smart  cars are routinely presented with an appeal 

to ideals of middle-class men and masculinity. For example, in an online presentation by big 

companies such as the German company Bosch, smart technology and automated cars are presented 

as independent, self-determining and reasonable with a clear visual appeal to white middle-class 

businessmen. The link between driverless cars and businessmen can be seen as a gendered script, 

which connect a certain identity (businessman) with a certain type of mobility (automatic driving). A 

script might also work on other layers, connecting some identities to practices of either driving or 

being passenger. (Christensen & Breengaard 2019) One example of how  both implicit and explicit 

gendered images were carried into the tagged depictions in the TInnGo analysis was  the tagò mini 

skirtò, which referred to a new automated minicar, while the bigger and smarter cars were depicted 

or implicitly addressing men in the shape of  smart technology.  
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TInnGO  digital analysis ï  Main steps and lessons learned 

  

In the following sections we demonstrate cases 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 various ideas and patterns of  gender, diversity, and 

transport  and employment across a selection of European countries, using visual media archives as 

data material.  

The digital analysis tools and findings  have as said in the introduction  been developed in a stepwise 

educational process within the TInnGO project consisting in workshop, consultations and individual 

data collections by TInnGO partners. The process has been supervised and assisted by a consultation 

team, lead by Anders Munk and Matheu Jeremy, from University of Aalborg, Denmark.  

The aim is to  outline an account of the particular process conducted by the TInnGO partners who 

participated in the process.  Please note that a a general step by step guide do the conduct of a digital 

media analysis can be consulted in  annex II in this report.  

 

The TInnGo digital analysis ï as a learning process.  
 

From the beginning all, TInnGO partners were made familiar with the basic steps in the TInnGO 

digital analysis. They were introduced to the same guidelines and conduct of first steps analysis. 

Following these preliminary exercises, the various steps and key words were corrected and made 

more reliable for the objectives of the analysis. More specifically, these changes included:  

1. Key words became explicitly linked to national language and terms. This was intended both 

to locate the analysis in language specific contexts and to refine the comparative dimensions 

of the analysis.   

2. Key words of explicit gender / male, female, feminine/masculine were omitted from the 

general search and only used in subsequent categorizations and pattern making. This meant 

that gender analysis mainly has been derived from implicit bias / findings, rather than based 

on data located by the explicit use of male/female. All findings have subsequently been 
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analysed in comparing and contrasting them with the TInnGO core concepts in relation to 

smart cars and employment. 

The partners were asked to conduct two search queries. As for the specific search terms, the following 

terms were applied in search query one : ñautonomous car and passenger.ò This search was expected 

to bring about open-ended depictions of smart transport and various types of passengers, which also 

reflected that drivers in principle become passengers in the smart self-driving cars. The same 

considerations applied to search query two, where the search query was ñtransport and employment.ò 

Both searches were broad and open-ended. In order to locate possible national specific terms and 

patterns to the query, the search words were specifically translated and searched along demographic 

lines, which complied with national borders. During  this process, we realized that ñwords matterò, 

and that within demographic/national boundaries the most frequently located terms were the 

following:  

Table 1: Context specific search queries 

Partner Search query 1 Search query 2 

CU, SOCTR - Transport AND Work 

CU, UK autonomous car AND passenger AND 

site:.uk11 

- 

INTECO, Romania ñmasina inteligentaò AND ñpasagerò ñtransportò AND ñangajatò 

UCPH, Denmark ñselvkßrende bil*ò AND passager transport AND beskæftigelse 

VTI, Sweden ñsjªlvkºrande bilò AND 

ñpassagerareò  

ñtransportò AND ñanstªllningò 

VTM, Portugal carros autónomos AND passageiro AND 

site:.pt12 

transporte AND emprego AND site:.pt 

                                                 
11 As English is spoken in several countries, search 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 country specific terms, the variations in terms might refer to selfdriving/ smart cars and 

smart transport as an emerging field, which does not have acquired a fixed meaning by now.  We 

chose the term ñautonomous carsò as the most exact and also most radical form of smart transport, 

because the term smart car might indicate a range of more or less automated cars and therefore was  

less precise.   

 

All TInnGO partners were asked to follow the five steps in the digital guidelines (see annex X). 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 partner in the digital analysis were to begin with asked to provide  500 images 

related to the country specific queries as the basis for the next steps.13 This included the tagging of 

all the images in the Clarifai recognition service (API) meaning that every image comes up with a 

description in a spreadsheet. Next the spreadsheet with images, and tagged concepts forms the basis 

to discover data in many ways.  

From this stage of image sampling and tagging  the partners were asked to provide the following 

assessments:  

Acceptable recognition: We would like to have an idea of the precision and correctness of the 

concepts that are tagged to describe the images. Partners are therefore asked to (briefly) compare the 

pictures with the column ñGeneral conceptsò. Please take a few minutes to jot down if there are any 

major discrepancies between the concepts and the images, as well as what the concept describes, and 

how common the error appears. This will give us opportunity to comment on the acceptability of the 

network, once we move on to step six.  

Description of data: Please 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 categories, e.g. 

gender and ethnicity. Please do also make comments on the immediate themes and patterns, you have 

come to think of when you worked with Reliability of the recognition tool. Prominent actors, i.e. 

                                                 
13 The images were simply the first 500 retrieved from the Google image scraper.  

https://tools.digitalmethods.net/beta/googleImages/
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which websites appeared frequently, arethe reported findings of these assessments are shown in the 

chart below:  

 

Table 2: Feminine and masculine expressions in material, Smart car and passenger  

  Denmark   Romania  Sweden  Portugal  UK 

Count Clarifai demographic 

tags vs. manual count 

Clarifai 

demographic 

tags 

Clarifai 

demographic 

tags 

Clarifai 

demographic 

tags 

Manual 

scroll 

through 

Scraped 

images 

500  500  500 500  500 

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 

showed that 6,2 % of 

the images included 

person(s) where the 

gender was unclear.  

 

Difficulties with the 

demographic tags, but 

the ñgeneral conceptsò 

were more precise in 

the given images. 

Identified police 

squad, snow and 

cockpit when not 

present in image.  

Low number of 

people/ 

technical 

dominance 

 No specific 

gender 

pattern / 

middle class/ 

mainly 

white/ young 

or middle 

aged/few 

blacks 

Half of the 

images tagged as 

feminine were 

missed classified 

Demographic 

tags incorrect 

up to 50 % in 

gender.  

General 

concepts 

described 

snow when 

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

  Denmark   Romania  Sweden  Portugal  UK  

Scraped 

images  

 500   500  500   500 500 

Count Clarifai 

demographic tags vs. 

manual count 

Clarifai 

demographic 

tags 

Clarifai 

demographic 

tags 

Clarifai 

demographic tags 

Clarifai 

demographic 

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 

showed that 8,6 % of 

the images included 

person(s) where the 

gender was unclear.  

 Difficulties with the 

demographic tags, 

but the ñgeneral 

conceptsò were more 

precise in the given 

images. Identified 

police squad, crash, 

glass when not 

present in image, 

and ñno personò 

when there was a 

person. 

Intersectionality 

issues represent 

a marginal 

interest with 

less than 1% 

according to 

demographic 

tags. 

Several  

images with 

no visual  

connection to 

transport 

and/or  

employment 

occurred, e.g. 

News 

pictures of 

crowds or an 

audience 

taking part in 

some event.  

Trucks described 

as police squad, 

ñdriverò in 

driverless images 

Five 

duplicate 

images. 

Search 

included two 

separate 

irrelevant 

images of 

surgical 

theatre 

lamps. 
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The general findings showed a rather low number of depicted persons in both smart cars and 

employment queries.  The quieries showed that persons were recognized correctly but that gender 

and other categories were often misread. Such aspects invites to deeper critical and reflexive analsysi 

of  the algorithmic  constructions of categories in follow up studies.  Yet in the case of the TInnGo 

digital analysis we primarily looked at the categorizations/ visualizations  to explore patterns and 

stereotypes relating to gender. Here the overall level the low number of depicted persons might give 

a first indication of the instrumental and technical upper hands of both smart cars and transport 

employment sectors. This also points towards an implicit male and masculine bias in the digital image 

archives, since car technology and engineering has been equated with men and masculinity  ever since 

the birth of the fuel driven motorcar. (Oldenziel, Ruth. 1999. Scharff, Virginia 1991 A point which 

was stressed in the subsequent depicted networks and clusters provided through the Gephi tool.  

 

About networks and making sense of patterns 
 

Networks and network analysis represent a second  phase  in the TInnGO digital analysis.  The aim 

was to transpose the web archives  of tagged images into networks that illustrate nodes patterns of 

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

In order to make the network and pattern finding methods and findings accessible we return back  to  

the suggested mode of analysis called algorithmic sensemaking in the four  outlined  approaches to 

qualitative and quantitative analysis. Algorithmic sensemaking differs, according to Anders Munk 

(2019), from the other modes of ñmixed methodsò in that it does not involve any conventionally 

qualitative work, but rather solicits sensemaking for quantitative community detection and pattern 

recognition. Here the hyphen between qualitative and quantitative signifies a specific denomination 

of quantitative methods that exhibit some of the exploratory affordances otherwise attributed to 

qualitative work. Here we are moving into a sophisticated method motivated by Michael Agar: 

ñTraditional social science is on the lookout for variables; ethnographers are on the lookout for 

patternsò (Agar, 2006: 109, in Munk 2019: 165). 
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 In the TInnGO digital analysis, these transpositions were enabled by the application of the Gephi 

software in combination with Force Atlas2 a specific graph lay out altgorithm for network 

visualisation. ( Jacomy et al 2014). The  ForceAtlas 2 is designed to push nodes apart unless connected 

by edges, which then act as springs to hold the nodes together (Jacomy et al., 2014). The 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 will present and discuss a sample of the coloured networks that came out of the 

queries and Gephi translations submittedby by a sample of  TInnGO  partners, 

 

Portugal ï 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 based on the number 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 

¶ 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/tourism 

group is mostly composed of images that are unrelated to 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 more and more tests being done in its territory, it is still not a subject that raises interest 

to the majority of the population.  The algorithm is indeterminate, meaning that it never ends with 

exactly the same visual result. The same applies to the Louvain modularity algorithm used 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. Again, there 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 layout and the Louvain modularity algorithm, 

all partners have made use of the function ñDegree Rangeò. With this function one can exclude tags 

that appear most or least with other tags. This can be an advantage as we know that the tags that 

appear most frequent with other tags do not necessarily tell us more about an image. For example 

will ñpanoramicò or ñtransportation systemò not give us much more information, if this is occurrent 

across all images. When filtering and excluding these tags an underlying cluster can instead become 

more apparent.  
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The UK ï Transport and work.   

UK made a search on ñTransport and Workò as work produced more searches according to Google 

Trends, and furthermore is used in the title of the Government ñDepartment for Work & Pensionsò 

and thus was expected to be a more familiar word 

in the local context. A network was produced, 

which can be seen on the right.  

 

A high degree of modularity was detected with clear 

clusters shown. There were two themes detected in 

the clusters: 

¶ Clusters related to transport modes  

¶ Clusters related to the representation of 

transport and work 

 

 

 

 

Figure 

20: 

Transport and Work, UK.  

 

 

 

 

 

 

 

 

Figure 21: Transport and Work, UK, Enlarged top 
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Transport modes 

¶ Rail (orange)  

¶ Infrastructure (bright green) 

¶ Vehicles ï buses, lorries etc (Aqua 

Blue) 

¶ Marine (Coral red) 

¶ Active Transport (Emerald green) 

¶ Air (M ustard yellow) 

 

Representations of Transport and work 

¶ Concepts (yellow) 

¶ Information/education (Pink) 

¶ Art (Sky blue) 

¶ Graphics (lilac) 

¶  

Figure 22: Transport and Work, UK, Enlarged bottom 

 

Two further Gephi analysis plots were produced to explore the male and feminine 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 travel modes (Emerald 

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 that women 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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Masculine Plot 

In the Masculine plot, clusters were observed linking 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: Masculine plot 

 

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 characteristics 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 trucks yet in the 
































































































