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Abstract

The proliferation of Al-driven technologies is the latest step in our era of datafication that
also necessitates a renewed exploration of the interplay between technology and religion.
In this dissertation, the dynamic intersection between recognition technologies and
religion, particularly within the milieu of commercial image recognition (CIR) systems, is
critically and empirically examined. Connecting to the previous scholarly waves of digital
religion research this work complements previous research by proposing a shift in
perspective to one which: 1) examines issues of representation related to Al technologies
like CIR, such as those related to race, ethnicity, and gender 2) centers on these media
technologies themselves, as opposed to the users or communities they are supposed to
serve, and 3) while identifying recognition technologies as a promising novel tool for SSH
research on visual data, calls for robust examination of their reliability.

In media and religious studies there has been research on the representation of religion
and the way different groups take over digital technologies, but not from the perspective
of Al driven recognition technologies, and not in any systematic way from a digital-harms
perspective. Recognition technologies are no longer restricted to niche computer vision
applications. They are deeply woven into the fabric of our daily digital interactions,
governing various facets of societal operations. Prominent among these recognition
technologies are CIR systems developed by technological companies Google, Amazon and
Microsoft, which not only offer promising new research and commercial avenues, but also
present profound concerns surrounding biases and representational harms, such as mis-
and nonrecognition, racist and gendered stereotypes, perpetuation of oppressive power
hierarchies, and other potential discriminatory outcomes.

The notion of bias, in the context of Al ethics, has received much attention and also raised
critical discussions. I theoretically anchor my work in previous conceptualizations on
computer system biases by Friedman & Nissenbaum (1996), and sociotechnical harms of
algorithmic systems by Shelby et al. (2023). I treat CIR as algorithmic systems
(Devendorf & Goodman, 2014; Seaver, 2019b), products of human culture that are,
among other things, an intertwining of code, human labor and business incentives. The
algorithmic systems view is important in relation to bias, since it helps to recognize not
only variety in biases (historical, cognitive, cultural, economic), but also that these can
end up into a computer system through different ways (ideology, computational
architecture design, human implicit cognitive processes, labeling by humans or via
automation, economic models).

In this work, the focus on bias is on the representational biases of CIR in the context of
institutionalized forms of religion. Institutionalized forms of religion as cultural
manifestations include, for example, different sets of ideas, beliefs and theologies,
hierarchies, ritual forms and behaviors, and artistic and esthetic styles. Many of these
aspects of religion are also strongly related to identity, such as ethnicity, race and gender.
Recognizing that the construction of religion as a category is an entanglement of many
historical, cultural and economic processes, this dissertation does not, however, focus on
religion, identity, ethnicity, race or gender as purely academic theoretical constructs.
Instead, I explore how CIR actively produces these categories. In doing so, I connect to
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the approach of discursive study of religion, which does not focus on any predefined
meaning given to religion, but is interested in how different actors, institutions or systems
produce religion by giving it certain meanings. Against this analytical background, I use
previous theoretizations from cognitive science and religion, media and cultural studies
about representation, identity and recognition in a quest for new conceptual insights and
searching for answers to my research questions:

How do the CIR systems of Google (Cloud Vision), Amazon (Rekognition), and
Microsoft (Azure Computer Vision) construct representations of religion?

What do we learn of CIR, their processes, and implications by employing
theories of identity, representation, and recognition?

What can be said about algorithmic bias in the context of CIR, when analyzing it
from the representational and methodological levels?

Methodologically, the study employs an interdisciplinary and mixed-methods approach,
bridging computational social science methods with qualitative methods.

Findings of this dissertation underscore the urgency for understanding the ways in which
Al-driven recognition technologies shape our perceptions of religion. The main finding is
that especially the identity feature of race seems to produce representational biases in CIR
systems in the context of religion. By interrogating the discursive visuality in CIR systems
— the ways in which these systems interpret, construct and circulate certain meanings of
religion and race based on visual data — this study expands critical Al research of how
image recognition technologies are not just neutral tools but embedded in them are
values and assumptions that shape their recognition and categorization processes. This
research emphasizes the need for continual oversight, critical evaluation, and reflexive
methodological adaptation in the rapidly evolving field of digital religion research.
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Foreword

To offer a little contextualization on how this project emerged and get a sense of the
problematic dimensions of image recognition, let us start by looking at three
examples.

One day in the beginning of July 2023, a recent MIT graduate Rona Wang
decided to create a LinkedIn profile picture of herself by using a commercial Al
portrait generator provided by a company named Playground Al. She uploaded a
picture of herself smiling and wearing a red MIT shirt to the software and asked it
to turn the image into a “professional LinkedIn profile photo”. The result was that
the commercial portrait generator morphed Wang, an Asian American, into a
Caucasian, white and blue-eyed girll. The example demonstrates how commercial
generative Al systems, embedded with image recognition, can perpetuate biased
perspectives regarding identity characteristics, such as race. The algorithmic
framework of Playground AI has obviously been predominantly trained on datasets
comprising images of white individuals occupying particular professional roles or
environments.

Rona Wang L 4
@ronawang - Follow

was trying to get a linkedin profile photo with Al editing &
this is what it gave me =¥

Figure 1 Rona Wang’s Twitter post, where she showed the results for the query “turn the image into a professional
LinkedIn photo”

1 See also the related newspaper Boston Globe’s story: Buell, 2023.
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The second example touches the problem of misrepresentation from a developer
perspective, and it worked as an initial inspiration for this dissertation. Some years
ago, as a cognitive science undergraduate student, my task for a computer vision
class assignment was to develop and assess a rudimentary (deep) neural network
model which, after being trained with images depicting dogs and cats in various
situations and settings, was anticipated to accurately categorize these animals into
their respective binary classes. I chose to evaluate the model’s ability to generalize
and its precision with a sample image that it had certainly not encountered
previously. I introduced an image to my model that featured what appeared to be a
female drummer in a marching band playing a suspended bass drum, donning
sunglasses, and large comical attachable pink bunny ears (see Figure 2).

Figure 2 Example of the image | used for testing the DL model. Image from Google Images.

I was convinced that the model would stumble, or at least hesitate, in classifying
this image and the prediction confidence being low, but to my astonishment, it
confidently classified the image as a “cat” with over 98% probability. This
demonstrates how a system trained to perform some narrow recognition task,
might distort and misrepresent the context and what is worse, do this with great
confidence. This got me thinking. Could this kind of misrepresentation happen in
the context of religion? Would the possible errors be systematic, and what exactly
about religion would make them happen?
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The third example concerns religion and identity and connects to a topic that I
examined already in my religious studies masters. Latest investigative reports and
interviews made by human rights organizations have revealed that China has been
using Al recognition technology for the repression of its Muslim minority, the
Uighurs (Mozur, 2019; Human Rights Watch, 2018; 2019). Chinese technology
companies, such as Huawei and Megyvii, have been found patenting technology
specifically designed for identifying Uighur Muslims from the Han majority by
using race, ethnicity and other religious features of the Uighurs as classification
reference for recognition technology (Kharpal, 2021. See Figure 3.). This kind of
machinic profiling, raising much ethical concern, exemplifies that recognition of
religion and its related identity features via computer vision is becoming
mainstream in oppressive regimes.

These three examples highlight how misrepresentations, biases and recognition
processes in Al driven image recognition systems can have far-reaching
consequences, affecting both identity and perception across diverse contexts. These
cases also highlight the representational challenges possibly faced by commercial
image recognition (CIR) systems, inviting research and reflection on how these
technologies might similarly misinterpret, misrecognize and/or marginalize
identities with religious characteristics.

7. Neighborhood control and prevention of sensitive peoples

1. At the neighborhood gate video cameras are set up, if they recognize Uighurs, Tibetans, or other sensitive peoples, they will
generate a key sensitive persons face-photo database, and in real time pay attention to these sensitive people’s entry and exit
records and their movements (integrating with the city’s closed face-photo database);

2. If the number of sensitive groups of people in the neighborhood increases (for example, if originally one Uighur lives in a
neighborhood, and within 20 days six Uighurs appear), it immediately sends alarms so that law enforcement personnel can respond,
question the people and handle the situation, and develop a contingency plan.

Neighborhood control and prevention of
sensitive peoples

Sensitive peoples include those from special
regions, or with special identities, etc., such
as Uighurs and Tibetans. In the neighborhood,
the facial recognition system collects these
people’s identity and facial data, at the same
time the Fire Eye big data platform collects
sensitive groups’ identities, times of entry and
exit, the number of individuals, etc., and issues
warnings to police so they can carry out their
goal of managing and controlling sensitive
groups.

Figure 3: An example of how a Chinese technological start-up, CloudWalk, uses recognition technology for religious
identification. Image: The New York Times (Kharpal, 2021).
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1 Introduction

1.1 Establishing digital religion research on CIR

We are not anymore the only ones negotiating and defining what “religion” or
“spiritual” is, means — or looks like. More and more our meaning making processes
are being aided and influenced by Al technologies, perceived by many as intelligent,
capable and neutral tools. However, beyond the seemingly human-like capabilities
also lie similar human-like cognitive and cultural distortions, and imbalances of
power. These tools are not inherently objective or neutral “blank slates”, but instead
come bearing the often biased preconceptualizations of either the data they have
been trained on, the views and beliefs of those who design and implement them, or
— as is usually the case — by a mixture of both.

Considering that very limited attention, if any, has been given to research on
(commercial) computer vision systems in media and/or religious studies, this
dissertation investigates how Commercial Image Recognition (CIR) systems
developed by Google, Microsoft, and Amazon recognize and represent religion. A
conceptual basis of my work is, that CIR systems are understood as algorithmic
systems, which integrate human labor, code, data, and values and beliefs such as
economic incentives (Devendorf & Goodman 2014; Seaver 2019b). They are not, at
the present moment at least, fully autonomous technical entities with a will of their
own. Instead they are human-designed (technical) products, that primarily utilize
machine learning (ML) and deep learning (DL) techniques2. CIR systems are
engineered to detect and classify objects, features, or activities in digital images,
involving processes such as feature detection, extraction, and matching. This
enables the systems to distinguish different elements based on characteristics like
shape, texture, color, and contextual cues. Designed for various industry

2 A description of DL is given in chapter 1.2. At this point it is enough to grasp that DL is an iterative
machine learning (ML) technique that is based on a layered algorithmic architecture. Besides the input and
output layer, there are layers that are trying to recognize different features from an image (lines,
orientations etc.). The output layer is producing a prediction based on the summed values from these
preceding layers. As a final stage, this prediction is fed back to the input layer, and the “learning” process
starts again until the prediction is “good enough”.
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applications, including security, healthcare, and different usages for media
industries (such as types of social media), these commercial systems offer
functionalities like facial recognition, object detection, and scene categorization. As
these systems evolve, they benefit from larger training datasets and advancements
in computational resources and modeling techniques. Additionally, CIR
technologies are increasingly used as research tools, converting images and videos
into textual data for analysis with methods such as natural language processing
(NLP) (Webb-Williams et al., 2020; Nelimarkka, 2022).

Commercial Image Recognition (CIR) transcends its utility in business or
academia as a novel form of media. Its global influence is reshaping the perception
and interpretation of religion as part of the processes of datafication (Couldry &
Hepp 2017; Lindgren 2019). This perspective aligns with the field of digital religion
studies, which has risen to prominence in the fields of media, religion, and culture
studies (Campbell 2010; 2012(a); 2012(b); Cheong 2013; Hoover & Echchaibi,
2014; Lundby 2013; Siuda 2021; Sumiala 2022).

In their 2020 publication, Heidi Campbell and Giulia Evolvi delineate four
historical 'waves' of digital religion research, tracing its origins to the mid-1990s
with the examination of online religious practices and communities. Initial studies
focused on network theory and its social implications, later shifting towards the
authenticity of digital practices, and subsequently to the Internet's integration into
daily life. The current, fourth wave emphasizes interplay between online and offline
spaces, with a focus on the existential, ethical, and political dimensions of digital
religion. Importantly, while Campbell & Evolvi (2020) underline the importance of
previous theoretizations of mediation (Martin-Barbero 1993, Hoover 2006; Meyer
2010) and mediatization (Couldry & Hepp 2013; Hjarvard & Lévheim 2012; Lundby
2014) for the study of certain religious phenomena of the digital media age, they
also recognize that there has not been enough focus on ‘issues related to digital
religion’, such as those related to race, class, ethnicity and sexuality. Exceptions to
this are studies on the impact of gender on media consumption related to religion
(e.g., Van Rees & Van Eijck, 2003; Mullikin, 2006; L6vheim & Lundmark, 2019).

In the area of religion and media studies, there is a very solid body of previous
research on the media visibility of religion, which has, among other things,
examined how religion is represented by journalism and other media genres (De
Vries & Weber, 2001; Hokka et al., 2013; Lundby, 2014; Lundby et al., 2018). In the
study of digital religion the focus, however, has been in what was initially called the
‘new digital media’, referring to different online spaces and social media (Campbell
& Tsuria, 2021). This research has focused on for example representation and
religious identity formation in the “blogosphere” (Bellar & Cambell, 2022), in which
by crafting digital narratives, religious bloggers not only articulate their religious
beliefs and practices but also intertwine them with elements of their offline
existence (Cheong et al., 2008; Campbell, 2010).
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Previous works have also illuminated the profound impact of technologies,
such as mobile apps, on religious identity. For example, Bellar (2017) observed in
studying Evangelical Christians how engagement with religious mobile applications
not only mirrored one's faith, but also became a formative experience in itself.
According to Bellar (2017), digital interactions, whether positive or negative, have
the potential to affirm or challenge perceptions of religious authenticity and
authority, thereby shaping an individual's spiritual trajectory and self-conception.

Media representations of religion have also gained significant scholarly
attention in the study of media and religion in the Scandinavian context, where
most significantly Stig Hjarvard’s work has been instrumental in developing the
mediatization theory. Hjarvard introduced mediatization theory as a framework
alongside the traditional "mediation of religion" approach to better understand the
transformations of religion due to media influence (Hjarvard, 2008; 2011; 2013;
2014). This theory shifts focus from direct media effects to how media shapes the
conditions of religious practices and beliefs (see also Lundby, 2014; Couldry &
Hepp, 2013).

The most predominant approach to mediatization of religion in the Nordic
setting has been the institutional perspective. Lovheim & Hjarvard (2019) articulate
how mediatization often involves a focus on how institutionalized media influence
societal domains like religion, stressing the importance of recognizing the
reciprocal influence between media and religious institutions. As an addition, some
scholars of media and religion have also focused on the complex relationship
between media, religion and nonreligion using mediatization theory (e.g., Taira,
2014; 2022).

A recurring theme in early digital religion studies in relation to
representation and identity, is the question of authenticity within digital religious
spaces. For example, Hutchings (2010) emphasizes the significance of the digital
design mirroring offline sanctuaries in shaping and affirming authenticity.
Concurrently, other explorations elucidate the challenges of delineating “truthful
representation” in an inherently ambiguous digital realm, emphasizing the
continual negotiation of authenticity also within online communities (Whitehead,
2015). Lovheim & Lundmark (2019) have recently emphasized the continuous
adaptation and reenactment of religious identities across diverse settings, also
acknowledging the challenges posed by social media dynamics. Although digital
religion research has emphasized that new digital platforms and modes of
communication can empower people in exploring new levels of agency and help
them better understand themselves as spiritual beings, other research has also
brought to our attention the negative effects these can have on identity (e.g.,
Elsayed, 2021; Safdar et al., 2023).

My research is connected with digital religion studies, particularly its third
and fourth waves, but seeks to also develop the field in four distinct ways. First, CIR
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intersects with the issues related to race, class, gender, ethnicity and sexuality in
the broader discussions on representation, identity, recognition, and power. From
these issues, I will focus on ethnicity, race and gender.

Secondly, the evolving digital religion research has not explored CIR as a novel
media with a move toward a conceptualization of culture in which machines have
become intertwined with human systems of meaning-making (Natale & Guzman,
2022). Algorithmic systems such as CIR are human-made cultural and
technological products that produce, mediate, communicate and -circulate
representations and meanings (Guzman, 2018; Guzman & Lewis, 2020; Hepp,
2020; Natale, 2021). Natale and Guzman (2022) have recently requested for such a
sharpened cultural studies focus on all AI technologies. Al technologies such as CIR
both construct and mediate representations, and people interpret them as agents
both through this discursivenesss and the discourses constructed from them (Neff
& Nagy, 2016), particularly in terms of their ability to take over mediating and
curating roles previously performed by humans (Natalie & Guzman , 2022; see also
Gaw, 2021; Zhang, 2022). In previous decades, traditional media, such as
newspapers, had power to construct and circulate certain understanding through
the representational choices in the pictures. Today this power has become usable
on a new scale with CIR technologies, that are embedded in globally shared
technologies such as smart phones, related apps, and other digital platforms. If the
datafication of our societies keeps on increasing, as it probably will, it follows that
Al driven systems, such as recognition technologies, will increase their influence in
taking part of constructing social reality, and having an impact on how humans
envision themselves and others. This is true also for the imagination and
conceptualization of religion, impacting the understandings of religious individual
and group identities.

Thirdly, while digital religion research has predominantly focused on the
media usage of individual and group (mainly Abrahamic religions) communities,
the advent of CIR technologies necessitates a broader examination that includes the
technological infrastructures themselves (cf. Sumiala, 2023). This shift in focus
underscores the transformative impact of CIR on the conceptualization and
categorization of religion in the digital age.

Fourth, this work methodologically complements previous digital religion
research by focusing particularly on the reliability of CIR as a computational
method.

3 This aspect of CIR as a media that produces and circulates understandings of religion in the
representations it outputs, bridges my research with the discursive study of religion approach (Hjelm,
2021; Taira, 2022). | will introduce this approach with greater detail in chapter 1.5. At this point, it is
however important to understand that in a discursive study of religion approach to CIR, the core aim is not
to start by giving religion some predefined theoretical definition, but instead by looking at how the
category is being constructed in the classifications of CIR systems.
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1.2 On the basic operating principles of machine vision
and deep learning

Modern recognition technologies such as CIR are based on machine learning (ML)
and especially its subfield called deep learning (DL) (Chollet, 2022). Machine
learning can be broadly described in three types: supervised, unsupervised and
reinforcement learning (e.g. Christian, 2020; Hardt & Recht, 2022). A supervised
system learns from pre-classified labeled data. In the unsupervised mode, a system
has to understand the data itself to build a classification. In reinforcement learning
the system learns through interaction with a given environment and through
rewards and punishments.

DL is the driving force of contemporary computer vision-based recognition
technologies. When given enough data to learn, these models efficiently find
statistical regularities and correlations in the data (Chollet, 2022). A basic DL
artificial neural network architecture has an input layer, some hidden layers, and
an output layer. The input layer receives observation values; in the case of images,
these are some representation of pixel values. Figure 4 represents an object in a
binary pixel value form.
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Figure 4 A simple binary pixel representation of an object

The “seeing” of a neural network doing image recognition is an algorithmic
processes of trying to produce an understanding of the lines, boundaries, segments
and colors of the object(s) in the image. Although the example in Figure 4 is a crude
simplification, it works in giving a basic intuition of the problem domain that is
involved in image recognition: what does the image actually represent? The figure
drawn with ones could be understood to represent, for example, a chair, a computer
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game character, an obstacle or a bus, among other things. In a DL neural network,
this meaning would be the meanings (labels) attached to the images given in
training by annotating them.

1.2.1 On the annotation processes of CIR and their usage
through APIs

Image recognition services from three of the world's leading US technology
companies and cloud service providers, Google Cloud Vision, Amazon Rekognition,
and Microsoft Azure Computer Vision, are widely used in research and a range of
commercial applications. The system architectures and specific algorithms
associated with these services are different, as is the data used to train the services
for classification tasks. As the system architectures and algorithms are proprietary
software owned by these commercial companies, almost the only way to study their
operation and differences between them is to feed the classification services with
data and examine the results of the classifications statistically and/or qualitatively.
Another way would be to try to reverse engineer the architectures, but this would
be not only a very time-consuming and technically demanding process, but also
could not ultimately guarantee that the modeled result would be exactly the same
as the original system. For the purposes of this study, describing the architecture
level in too much depth is not relevant. An important aspect is, that the image
recognition systems of all three companies use DL, such as convolutional or
recurrent neural networks (LeCun et al., 1998; Krizhevsky et al., 2017; Chollet,
2022). An important aspect is also that their operation depends on the training data
with which they are trained on. In training their models, the companies use
manually labeled data as well as automatic processes.

Application programming interfaces (API) are ways of interacting with CIR
systems. In this dissertation, through executing programming API calls, images for
all articles were labeled by the CIR systems of Google, Amazon and Microsoft, and
their classification tags and corresponding accuracies (“score”) in percentages (the
probability by which the system thinks it sees what it thinks is sees in the image)
were collected and stored (See figure 5).

4 Google’s deep learning architect, Francois Chollet, has for example in a recent technology-related podcast
(The Lex Fridman Podcast, episode 120: Francois Chollet: Measures of Intelligence) explained, how they
tried to better the Google’s image recognition system by using automated labeling. According to Chollet,
this process constituted of scraping user generated images and their descriptions, which were then fed to
the model. However, Collet also argued that human annotated data was still providing better end results.
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{

“responses”: [
labelAnnotations™: [

mid™: "/m/BbtILr,
description”: "dog”,
score”: 8.97346616

mid": "/m/@9686",
description”: "vertebrate”,
core”: B.85708572

mid": " /m/B1pu3s",
description’: "clumber spaniel,
score”: 8.84B81884

mid™: "/m/B4rky”,
description”: “mammal’,
score”: 8.847575

mid": "/n/B2wbgd”,
description’: "english cocker spaniel”,
score”: B.75829375

P i el [ g
Figure 5 Example of Google Cloud Vision API and the output (in Json form)

1.3 Research aims

This study examines representations of religion generated by three Commercial
Image Recognition (CIR) systems: Google Cloud Vision, Microsoft Azure Computer
Vision, and Amazon Rekognition. By gathering and analyzing the descriptive tags
(also called labels) and their corresponding accuracy percentages provided by these
systems for images about religion, the research employs computational social
science methodologies alongside qualitative analysis. Concurrently, this research
assesses the methodological soundness of these CIR systems for academic inquiry,
while also developing and proposing tools and strategies to enhance their reliability.

The dataset for exploring religious representations consists of 1,188 images
sourced from Google Images in July 2022. It is important to understand that Google
Images is a different service (image database), than the CIR system of Google
(Cloud Vision). To evaluate the methodological reliability of CIR, the study utilized
a dataset comprising 26,230 images, which incorporated data from previous
research (Pentzold et al. 2018; Hokka & Nelimarkka 2020; Thelwall et al. 2016) and
also additional images collected from Twitter and Reddit (the data and criteria for
collecting it is described more in detail in chapter 3).

Theoretically anchored in the foundational frameworks of computer system
biases as delineated by Friedman & Nissenbaum (1996) and the sociotechnical
harms of algorithmic systems as discussed by Shelby et al. (2023), this study
comparatively examines representational biases of CIR. By integrating theories
from religion, media, and cultural studies that address representation, recognition,
and identity, this study analyses how the three studied CIR systems construct,
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represent and circulate meanings of religion. With a more accurate phrasing and
using the methodological terms of choice, my work is guided by these three
questions:

1. How do the CIR systems of Google, Amazon, and Microsoft construct
representations of religion?

2. What do we learn of CIR, their processes and implications by employing
theories of identity, representation and recognition?

3. What can be said about algorithmic bias in the context of CIR, when
analyzing it on representational and methodological levels?

1.4 On the category of religion in the context of this
study

This study adopts the 'discursive study of religion' perspective(s) articulated
recently by religious studies scholars such as Titus Hjelm (e.g. Hjelm 2021) and
Teemu Taira (Taira 2022). In his 2022 book, Taking ‘Religion’ Seriously — Essays
on the Discursive Study of Religion, Teemu Taira explores possible means of
studying the category of religion in a discursive manner, ‘without applying scholarly
definitions of religion’ (Taira 2022, 2). Taira’s overall aim is to show, ‘how to
conduct interesting and socially relevant research when the category of religion,
rather than religion as a phenomenon, is the primary object of study’ (Taira 2022,
2). According to Taira, when applying this kind of a discursive study of religion
approach, the primary focus is on concrete cases where religiosity has and is being
negotiated by many social actors in different institutional contexts, ‘rather than on
debating the strengths and weaknesses of existing scholarly definitions of religion’
(Taira 2022, 2). Taira also writes that:

‘the methodological premise is that nothing is religion or nonreligion as
such, but that some societies organize themselves by using the category
of “religion” and they have multiple means by which classifying
something as religious is stabilized and made effective. They slice the
world into the religious domain and what is outside that (nonreligious
secular). What gets to count as religion is ultimately a question of power
and the outcome of sometimes complex and contested negotiations’
(Taira 2022, 2).

In recent decades, discourse analysis and discursiveness also as an
epistemological stance have become widely popular within the arts, humanities,
and social sciences, also influencing the study of religion. Discourse analysis can be
narrowly defined as a method for examining language in use (Johnstone, 2017).
Conversely, it is sometimes comprehended as encompassing all theoretical and
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methodological frameworks that employ discourse as a central concept (Hoikkala,
1990; Jokinen et al., 1999). A widely recognized point of reference is the work of
Michel Foucault (1926—1984). For Foucault, discourse attached to the concept of
ideology, and to the ways how power is being exercised by using language. This kind
of language use was “ideological” for Foucault, since it entailed a ‘proper’ way of
thinking about and doing things, which were constructed from a particular
perspective (see also Chouliaraki & Fairclough 1999: 26). Hjelm (2021) uses as an
example of such a demonstration of power the phrase ‘Muslim terrorists’, to make
the case of how certain characteristics of a group of people can be represented as
derivable from their ethnic or religious background (Hjelm 2021, 14). According to
Hjelm, this relates to the notion of hegemony (or ‘hegemonic discourse’), which can
be understood as ‘the peak of ideology, the point when all alternative constructions
are suppressed in favor of one dominating view’ (Hjelm 2021, 14).

Foucault saw that discourse must not be referred to some distant presence
of its origin, but instead treated as and when it occurs (Foucault 2002, 28). When
this kind of idea is brought to the realm of study of religion, the crucial aspect of
discourse becomes grasping the temporal and dynamic way how it is being
constructed. From a Foucauldian perspective, this is when discourse becomes the
force capable of framing social reality in specific ways, into certain kinds of
representations. Discourse constitute subjects, agency and action (Barker 2011,
200). From the interest of this study, certain societal actors, such as the media and
global big tech companies under scrutiny, can be seen as possessing greater
influence over dominant discourses than for example citizens or minority groups,
thus greatly shaping our social reality. Titus Hjelm points to this characteristic of
discourse, connecting to the viewpoint of interests of social actors. According to
Hjelm, in addition to being constitutive, discourse however also has a double
function. Hjelm reminds us that discourse itself is a form of social practice,
‘contributing both to the reproduction of society and to social change. Discourse
should thus be understood as ‘action oriented’ and ‘performative’ (Hjelm 2021, 3,
see also Edwards & Potter 1992; Butler 1990).

Although this study finds the perspectives on discourse discussed above
broadly applicable, it attaches more concretely on Stuart Hall's (1997) definition
(influenced by Foucault). Hall described discourses as frameworks through which
knowledge about a specific topic or practice is constructed, comprising a
constellation of ideas, images, and practices that shape how we discuss, understand,
and engage with particular social phenomena. Since the outputs of CIR are textual
by nature, and these descriptions function in representing, producing and
supporting certain narratives of religion, this kind of discursive reading of them is
a warranted methodological approach.

To summarize, by adopting a similar approach as Taira (2022) and Hjelm
(2011), the term religion is perceived in this work as a floating signifier: historically,
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socially, and culturally constructed, and negotiated in diverse situations. As Taira
(2022) underscores, this kind of discursive study of religion approach does not
prescribe a single method, but instead offers a flexible theoretical framework. Taira
reminds us, that even Foucault's groundbreaking discursive work, The Archaeology
of Knowledge (2002, orig. 1969), isn't so much a manual for performing a
discursive study as it is a methodological reflection of his preceding works, marking
a departure from his structuralist roots (Taira, 2022). This kind of perspective,
which refrains from constraining discursive perspectives to a solitary method, is
also embraced by Hjelm (2021). In his 2021 book, Discourse Analysis, Hjelm
emphasizes how every discourse-analytical study needs to be designed individually.
Attaching to these discursive research strands, this study seeks to bring about new
knowledge of how the processes of CIR relate to the use of discursive power via the
representations they produce of religion. This form of discourse analysis is
methodologically valuable, because of its special focus on the functioning of
discourse in a novel context. What words do in text, is different than what they do
in relation to images, and especially in the machinic interpretations and
classifications of those images.

1.5 Remarks on the category of race

In this dissertation, I approach the notion of ‘race’ (similarly as ‘religion’), from the
viewpoints of discourse. Contrary to widespread popular perceptions, race is not
only something biological or genetic, but understandings of race are also socially
constructed. While variations exist in genetic pools, it is well recognized that these
variations are as prominent within the so-called "races" as they are between them
(e.g. Ylikoski & Kokkonen, 2019, White, 2021). Therefore, from the analytical
perspective of this study, race is best used as a discursive category, not as a
biological one. As such, it organizes systems of representation (Hall, 2002), and
social practices that employ loosely defined and diverse physical traits. However,
race (or religion) are not just academic abstractions. Through societal implications
and lived experiences they are also undeniably tangible. In other words, discourses
and cultural meanings have corporeal and material consequences. My perspective
on race underscores this multifaceted nature of reality based on context (Storm,
2021).

1.6 Contemplating my own position

Within the sociopolitical context of the early 21st century, the utility of various
strands of scholarship is also being critically examined in relation to exclusionary
practices of oppression. Debates surround the visibility of many marginalized
groups (Ahmed, 2017; Haraway, 2019; Nash, 2019). Any research that deals with
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questions related to topics of representation such as race, gender, ethnicity and
identity, should also critically contemplate the role of research in contemporary
social and political structures.

In relation to research on algorithmic bias, computer scientist Timrit Gebru
has recently criticized AI researchers by stating that they ’should learn about the
ways in which their technology is being used, question the direction institutions are
moving in, and engage with other disciplines to learn from their approaches’
(Gebru, 2020). I try to answer to this call by bringing an interdisciplinary approach
that combines computational and qualitative methods into studying CIR. Gebru
also raised concerns of researchers doing “parachute science”, which “lands on a
research topic” and because of this outsider perspective ignores or doesn’t
understand the context of the subjects they are studying. This leads to the
researcher unable to ‘lift the voices of those who are marginalized’ (Gebru, 2020,
10).

This dissertation aims to bring a novel aspect to digital religion studies by
shedding light on recognition processes of CIR. The research process follows a
systematic interdisciplinary analysis of the research material and their contexts,
which calls for reflecting upon my own position. I acknowledge my entanglement
in privileged structures, and the fact that I benefit from making this academic work.
I also want to highlight my outsider position in relation to many aspects of the
research material, as a white, male, non-native English speaker and a Finn studying
a sociotechnical phenomenon that specifically effect e.g., the Black community. I
have lived my whole live in a Scandinavian setting, and my scholarly expertise is in
cognitive science, study of religions, and digital humanities. I see my situatedness
into Northern European context also as a strength, since it gives some distance (and
perhaps objectivity) to many of the contestations and turbulences of the so-called
culture wars in other parts of the world, especially in Northern America.

I did not “parachute” into researching CIR, but instead was initially an eager
student of computer vision technologies. It was during this learning process that I
found myself critically examining recognition technologies, puzzled with not just
what these systems many times “spitted out”, but also of the amount of either awe
and worship, or loathing and hatred, these systems seemed to gather in and outside
academia.

The American professor of feminist studies, Donna Haraway argues, that by
understanding vision as situated objectivity, knowledge production can write from
the body: “(feminist) objectivity is about limited location and situated knowledge,
not about transcendence and splitting of subject and object. It allows us to become
answerable for what we learn to see” (Haraway, 1988, 582—584). This is an
acknowledgment of the context of learning as a precondition to be able to see.
Haraway does not seem to argue for the superiority of knowledge possessed by the
“subjugated”. Instead, she acknowledges situated knowledge as a good alternative
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for both relativism and single-minded objectivity. The politics of this kind of
research suggests to °[...] partial, locatable, critical knowledge sustaining the
possibility of webs of connections called solidarity in politics and shared
conversations in epistemology’ (Haraway, 1988, 590—596).

The accumulation of knowledge in my being has happened in interaction with
the one world we all have and share, and inside certain academic disciplines.
Following the kind of intersectional principles Haraway outlines, because situated
in this kind of bodily phenotype, ethnographic location, and scholarly traditions, I
have come to enjoy many privileges and joys (e.g., I have not been discriminated
because of skin color, I have enjoyed free education and health care), but also felt
oppressive mechanisms and experienced suffering (e.g., I have felt the
consequences of class, I have gone through intensive periods of school bullying and
lost both of my parents relatively young).

Although I recognize many of the inequalities and oppressive structures of my
local setting, being surrounded by turbulence and contestation inevitably brings its
own questions of biases and subjective orientations. Every research position is
always subjective and bound to perspectivism(s) — regardless of discipline,
methodology, skin color or ideological preferences. This is why I wholeheartedly
attach to the kind of situated objectivity, that enables critical knowledge but avoids
futile comparisons of whose subjective experiences ultimately produce truer
knowledge. I also shy away from academic obsessions that strive to make grand
universal generalizations. Instead, I modestly hope to make some contributions to
the kind of situated knowledge production Haraway eloquently described, that
could benefit us all by identifying connections across discourses and all living
beings.

However, I also want to reflect a little on the hardships of doing interdisciplinary
research. The biggest grievance for this work were disciplinary differences in
defining some key concepts, such as ‘representation’. In cognitive science,
representation is used when analyzing things concerning an information processing
system, and the ways in which knowledge is represented in the system (such as
neurons in the human brain or in a network comprised of those neurons). In media,
cultural and religious studies, representation relates closely to power structures,
focusing on the question of who is being represented by whom and how.

In the case of CIR, both of these views on representation are important. Since
CIR as a technology is based on DL neural network models influenced by the
neuroscientific models of our cognition and brain, CIR also relates to questions of
how semantic meanings are being mapped or represented in the structures or
connections of the brain or some cognitive system. However, CIR systems are also
corporate products that partake in the social construction of meanings through the
representations they produce. From the perspective of cultural studies, the role of
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representation is central. CIR systems, through representations, produce images of
the world that are also linked to power and politics.

Another problem area for my work, was the sometimes-heated debates evolving
around academic dichotomies concerning epistemological views. In cognitive
science, a more realist epistemology can be warranted, since cognitive science(s) is
mostly oriented towards natural sciences, where focus is on observable and
measurable research objects and formalized models. Although the humanistic
approach is not (or at least should not be) about rejecting the scientific approach,
but about taking a different approach to knowledge production, sometimes
dialogue between the disciplines is hard in practice because of these different
perceptions. In the humanities in general and study of religion in particular, these
occasional problems might partly strum from the general objection towards
reducing human social behavior to mathematical models, or theoretizations that
treat social phenomena or related features as being something “out there” in some
ontological sense. I will dwell on my epistemological principles more in chapter 3.2
where I discuss methodology for this dissertation.

In my attempt to push through the haystack of academic debates, disciplinary
boundaries, conflicting conceptualizations, and different explanatory models, I
have found much solace in the concept of explanatory pluralism (e.g., Visala, 2016;
Uro, 2016). According to Visala (2023), explanatory pluralism is a framework for
inter-level cooperation between sciences, not a form of reduction or elimination.
Similar “loose” philosophical frameworks, that make interdisciplinary research
possible, have been recently formulated in the realm of computational social
science. In his book Data Theory, the Swedish sociologist Simon Lindgren argues
that if modern sociology aims to maintain both an interpretative sociological
framework for analysis and to utilize computational methods necessary to
understand the complex social realities of datafied societies, it needs to move
beyond prevailing notions of theory and methodology (Lindgren, 2020). For
Lindgren, this “going beyond” means taking a somewhat anarchistic approach of
‘rethinking and repurposing research methods, as well as the role of social theory’
(Lindgren, 2020, 2-3). Lindgren draws analogies to the field of software
development, where ‘theories, as well as methods, should be seen (and treated) as
open source: free for all to share, alter, and transform’ (Lindgren, 2020, 4, emphasis
added). In this dissertation project my aim has been to follow Lindgren’s
‘anarchistic’ approach and the spirit of explanatory pluralism.

1.7 Overview of the research articles

This doctoral dissertation is composed of two articles and a book chapter, published
in peer-reviewed journals (I & III), and in an academic handbook (II). A longer
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summary of the results of these works with a further discussion can be found in
Chapter 4.

Article I, “Datafied religion: How well do commercial image recognition services
recognize religion?”, originally published in Finnish at the journal Teologinen
Aikakauskirja (2022, vol 128, issue 2, p. 174—200), was co-authored with Katja
Valaskivi. In it we explore the relationship between technology and religion by
empirically examining how CIR services of Google, Microsoft and Amazon classify
images about religion. Since no previous interdisciplinary attempts of studying
these systems had been made either in digital religion studies, or more generally in
religious studies, the article pioneered in constructing a working mixed methods
toolkit, which comprised of a combination of computational social science methods,
qualitative methods and theories related to fields of religious and media studies. As
a result, the article identified potential secularist, Christian, commercial, colonial,
gender, and racial biases related to CIR.

Article II, “Representational silence and racial biases in commercial image
recognition services in the context of religion”, originally published in the
Handbook of Critical Studies of Artificial Intelligence (2023, edit. Simon Lindgren,
pub. Edward Elgar), was also co-authored with Katja Valaskivi. It describes the part
CIR plays in contemporary imaginary meaning making processes on Christianity
and race. The study extends the work started in article I by empirically investigating
the classification practices of CIR systems of Google, Microsoft and Amazon in the
context of race and gender. We conducted an analysis on the outputs of these
systems drawing from theories of deep mediatization and datafication. These
theories posit that in contemporary societies where sociality is profoundly saturated
by technology and its mediated practices, Al driven computer vision systems such
as CIR have become one essential part in the construction of meaning. In the article
we elaborate how CIR influence and shape epistemologies, categories of
understanding, beliefs, values, norms, and attitudes. The article highlights that due
to the black box nature of AI technologies, social processes become opaque.
Therefore, it is important to have more empirical research that sheds light on these
processes for users of these technologies. We reflect our findings on CIR
representations of religion in media, cultural, and religious studies with previous
and consistent findings of stereotypical representations of race (and gender) that
perpetuate unequal power relations.

Article III, “Do you see what I see? Measuring semantic differences in image-
recognition services’ outputs”, originally published in the Journal of the
Association for Information Science and Technology, was co-authored with Matti
Nelimarkka. In it we examine questions of methodological reliability and validity
related to the academic usage of the same CIR systems of Google, Microsoft and
Amazon that were studied in article I and II. This study was in many ways crucial
to conduct, since the work in articles I and II were done using and comparing these
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systems and there we already concerns about issues related to bias factors and low
reliability of automated commercial image-taggers in general, leading to some
critical voices against research employing them (Webb-Williams, 2020). However,
no systematic way of addressing these problems has been previously provided. In
the article we suggest mitigation strategies for overcoming some of the problems.
Our general finding was that researchers should never rely on using only one CIR
system, since there can be high variability in their classifications. As a
computational strategy, we introduced a novel cross-service label agreement tool
(COSLAB) that can measure the semantic differences between two services outputs
by utilizing natural language processing (NLP) and machine learning (ML)
techniques. Our tool is designed to help future researchers when considering using
CIR for social scientific research, or when comparing the CIR services while using
big data.
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2 Theoretical and Conceptual Background

2.1 On the choosing criteria for the main theories and
concepts, and the disciplinary lens

I will next introduce the theories and concepts used in this dissertation. Since this
study’s main focus is to gain understanding of how the CIR systems of Google,
Amazon, and Microsoft represent religion, and since I already explained how I
approach the notion of “religion” in chapter 1.5, I will begin by delving on the notion
of representation. I will focus on the conceptualization(s) of representation used in
cultural studies, which have also been widely adapted in religious studies.

After discussing representation, I will move onto discussing recognition and
identity. Lastly, the third main concept of this study is bias. When introducing the
conceptualizations on algorithmic system bias, I will focus on representational and
methodological biases, since these align with my research aims and can be analyzed
with the data and methods used in this study.

2.2 Representation

The representations that CIR systems produce take part in influencing our cultural
systems (see also Geertz, 1966). Cultural systems can be understood as a “stream”
where every new human being is born into, thus also inevitably adapting certain
cultural structures of expectation (Ross, 1975; Tanner, 1979; Karvonen, 1992;
Valaskivi, 1995; Archer, 2004). Origins of the concept can be traced to ideas from
cognitive science: structures of expectation are the elements of our cognition that
arrange information and against which new experiences are being predicted and
interpreted (Valaskivi, 1995; Clark; 2015; Barret, 2020). They are the semantic
relations between concepts and categories that also entail the normative
presuppositions that label certain phenomena as "different" or "abnormal," in
contrast to others deemed "healthy" or "right." From the perspective of cultural
studies, structures of expectation can be understood as representing the competing
social definitions over which battles for social power are waged. (Valaskivi, 1995).
Importantly, structures of expectation are not innate properties of our
cognitive systems, but instead mediated to the members of a culture through

31



representations. They are thus temporal, non-fixed and constantly in flux. From a
(strong) constructionist perspective, structures of expectation cannot be trusted to
provide truthful information about reality outside themselves. Since
representations are culturally produced, the question of representation also
becomes a political, politicizing activity, permeated by different interests and
ideologies (e.g. Rossi, 2010; Hall, 1997). Politics can be in broad terms defined as a
“struggle for meanings” and therefore analyzing representation from the
perspective of politics is to focus on power relations related to them (Hall, 1997;
Rossi, 2010).

For Stuart Hall representations enable not only the understanding and
sharing of reality through communication and interpretation, but that these
meaning-making signs often have material dimensions (Hall, 1997; 2002).
Paintings, photographs and film are all examples of this. Whether we think of
representation as presenting or substituting, societies are constantly struggling
over who or what images (and words) can represent whom or what. According to
Hall, the initiator and producer of a representation process always has a political or
ideological stance or agenda — the idea of why some particular signs are important.
For Hall, this question of intentionality, the purposes and goals of the makers of
pictorial and verbal representations, is an important part of the constructivist
framing since it also provides a way for challenging the hegemonic ways of thinking
(Hall, 1997).

Hall also underlined the co-produced nature of representations where the
initiator of the meaning process, is not the only producer, but meanings are equally
produced by interpreters who look at, listen to, and circulate representations. From
a methodological perspective, Hall utilized discourse analysis to examine how
existing linguistic practices represent a close link between knowledge and power —
a system of representations (Foucault, 2002; Hall, 1997; de Lauretis, 2004).
Fundamental to such systems is, that they sort people, practices, objects, and
classifications into different hierarchical value structures (Skeggs & Loveday, 2012;
Skeggs, 2015). In these symbolic processes, some combinations of class, gender and
skin color are considered as good and valuable, while others are deemed bad or
worthless. By examining these discourses, some answers can be obtained to
questions about where and how representations operate (Rossi, 2010).

Rossi (2010) points to the dual meaning of the concept of representation. In
addition to presenting and describing, representation also refers to substitution —
standing for someone or something else. While Rossi is moving more on a general
level of abstraction (e.g., how an elected representative can represent the people),
Stuart Hall identifies the “being substituted with nothing” as production of
“representational silence”. Hall is talking about how the absence of certain kinds of
people (for Hall, usually Black people) from cultural texts is an event in which a
whole part of humanity is "replaced by emptiness". Representational silence is an
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important concept for this study, since it can be applied to comparatively analyze
the absence of representation, features and/or recognition of some group or
phenomenon in recognition technologies such as CIR. Representational silence is
discussed in more detail in the following subchapter (2.2.1).

2.2.1 Representational silence

“It was the silences that told us something; it was what wasn’t there. It
was what was invisible, what couldn’t be put into frame, what was
apparently unsayable that we needed to attend to. If you want to ask,
“what can content analysis teach you?” well, one of the questions you
have to ask is, “what about the people who appear to have no content at
all — who are just pure form, just pure, invisible form?”

Stuart Hall (1992; 1997)

Hall’s notion of “representational silence” draws attention to the absences or
underrepresentation of specific voices, experiences, or narratives within different
media portrayals, highlighting the power dynamics and marginalization inherent in
these omissions. According to Hall, representational silence occurs when certain
groups or issues are systematically excluded or marginalized in media
representations (Hall, 1997). In Hall’s understanding, by maintaining this kind of
“silence”, dominant power structures perpetuate marginalization and reinforce
existing hierarchies.5 Hall points out that this exclusion can manifest through
various mechanisms, such as the absence of diverse characters in film and
television, limited coverage of certain social issues in news media, or the erasure of
alternative perspectives in cultural discourses.

Representational silence also connects to Hall’s investigations on the
ideological and discursive formations of racism(s). Hall is particularly interested in
why racial classification systems have persisted beyond the nineteenth century
(Hall, 2002). Hall himself works from an explicitly personal diasporic experience,
a framework that allows him to make sense of the human categorizing and
differentiating in terms of race, ethnicity, and nation. He emphasizes that the terms
“race” and “racism” can only be fully understood in the context of broader
economic, political and social formations. Hall sees race as a signifier that move up
and down the signifying chain, neither fixed by nature, predetermined or
constructed outside of discourse. Although there are some general and global
mechanism associated with the practices of racism, in each society, racism has a

> As a Marxist cultural theorist, Stuart Hall was obviously drawing from Antonio Cramsci’ conceptualization
of “hegemony”, which can be understood as the domination of the ruling class over individuals or other
groups by the means of culture, politics, and economy (see also Jones, 2007).
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specific history that presents itself in particular and unique ways, and these details
influence its dynamic and have real effects that differ from one society to another
(Hall, 1992). Therefore, when using racism as an analytical concept, Hall proposes
we should move using it in the plural (racisms).

2.2.2 Representation and identity

The cultural studies understanding of representation has strong connections to the
notion of “identity”. Identity is also widely used in research on religion, such as in
social science-oriented Biblical studies, practical- and systematic theology, and
religious studies, but for example Jokiranta & Luomanen (2013) argue that its
content often remains undefined. I will next introduce some theoretizations of
identity, previously used in religious and cultural studies, and compare them with
concepts from computer science. Some relevant connections are also drawn to
cognitive science(s), since it has influenced social scientifically oriented research
such as social psychology, as well as computer science.

Because religion is a social phenomenon, religious studies has been
particularly interested in the social identity of communities and groups, rather than
just focusing on individuals. However, there are multiple ways to understand the
notion of a “group”. A group can be for example be identified as a collective, whose
members recognize its existence, but which does not require commonality between
group members, nor any established boundaries (e.g. Jokiranta & Luomanen,
2013). In addition, a common distinction would also be to make a separation
between large groups (e.g. ethnic groups, religious groups, political groups, etc.)
and small groups (e.g. families, school classes, sports clubs etc.). This is however
problematic, since there are no clear boundaries when a group shifts from being
‘small’ to being ‘large’. Also, there are cases of mixed identities: a person might
belong into some national, ethnic, religious or linguistic minority, but also identify
strongly with some larger group identity based on these same categories. Professor
Abby Day has written about the “believing in belonging”, where the choosing of
religious identification is complementing the aspect of social belonging and identity
(Day, 2011).

In computer science, and in the formal mathematical framework, a group is
understood as a collection, a count, or a set of some units or objects. Objects can be
any countable entities from different categories such as transistors, rocks, numbers,
lines, cells or persons. When a separation between such collections is desired to be
made, we enter into the mathematical realm of logic, and more specifically set
theory (e.g. Devlin, 2012). The aspect of set theory is important from the viewpoint
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of identity, since for a computer vision system, the separation between “identities”
happens basically by following the formal rules of set theory.

Set theory serves as a foundational language and instrumental framework

for deductive reasoning, underpinning virtually the entirety of mathematical
discourse. Its capacity to formalize mathematical concepts renders it an
indispensable tool within the realm of applied mathematics. In the context of
computer science, set theory offers a robust mechanism for the formalization and
logical analysis of computational processes and their respective computational
objects (e.g Lin, 2023).
The relevance of set theory to computer vision and recognition technologies can be
illustrated through two arguments: Firstly, set theory provides a formal language
for representing and manipulating digital images, which are inherently sets of
pixels. By conceptualizing images as sets, operations such as “union”,
“intersection”, and “complement” can be applied to perform image processing tasks
like segmentation, where an image is partitioned into sets of pixels corresponding
to different objects or regions. Secondly, set theory facilitates the definition of
mathematical morphology, a theory and technique for the analysis and processing
of geometrical structures. Mathematical morphology operates on sets in a
topological and algebraic sense, enabling the extraction of image components that
are useful in the representation and description of shape. This aspect of set theory
is particularly crucial for tasks such as edge detection, object recognition, and
structure analysis in computer vision, where again the spatial arrangement and
relationship of pixels are important. These processes of segmentation and shape
detection are the technical core of computer vision and CIR in identity recognition.
From the engineering perspective, identity recognition is about building a computer
vision system to classify (based on pixel representations) individuals or groups by
using their extracted visual features (skin color, beard shape, facial morphology,
body pose etc.). Non-supervised ML systems try to learn these features by for
example utilizing different clustering techniques. In supervised ML, identity related
feature labels can be pregiven as output targets when training the system.

Coming back to the realm of social sciences and humanities, an important
viewpoint on defining identity is the difference of how an individual or group sees
and perceives themselves, and how others see, acknowledge and label/recognize the
group. Within religious studies, anthropology, folkloristics, and the social and
behavioral sciences, the concepts of "emic" and "etic" often delineate these two
distinct vantage points (e.g., Morris et al., 1999; Spiers, 2000). The emic approach
encapsulates an insider's viewpoint, wherein for example an examination of the
beliefs, values, and practices within a specific culture is conducted through the lens
of those residing within that culture. This stance is geared towards comprehending
the cultural connotations and importance attributed to particular behaviors or
practices, as elucidated by the individuals actively participating in them.
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Conversely, the etic approach represents an outsider's standpoint, whereby a
culture is scrutinized from the perspective of an external observer, researcher or in
the case of CIR, technology. However, in the context of algorithmic systems such as
CIR, the issue is more complex, since the data for training the recognition systems
could be produced in an “emic” way, although the mechanical process of recognition
would be categorized as being “etic”.

The construction of identity not just affects the way in which individuals' and
groups' form their shared beliefs, attitudes and feelings, but also how their
perceptions and actions are oriented. In other words, identity is not just the passive
being of something, but also about the active doing. From this stance, any
conceptual separation of personal, individual identity and communal, group
identity, becomes problematic. In everyday life, and in most research settings, such
a distinction is impossible to make, as personal identity does not stand out in any
“pure” form but is instead strongly linked to the social and requires interaction (e.g.,
Jenkins, 2014).

2.3 Recognition Theories and the Politics of Recognition

Within the field of Al research, especially when the critical focus is on machine
vision and image recognition, it is often overlooked that the focal point of the
discussion resolves around services encapsulated by the term “recognition”
technologies. Theories of recognition, however, are also an established field of
social philosophy (Saarinen 2016).

For the Canadian philosopher and political theorist Charles Taylor (1994),
recognition, although a vital human need, is tightly related to issues of politics and
group dynamics. Taylor has coined the term “the politics of recognition”, proposing
that the demand for recognition is connected to modern ideas of identity and to the
self-understanding of individuals (see also Valaskivi & Sumiala, 2023). The
Professor in Political Economy, William Davies, has recently claimed that ‘the
politics of recognition has acquired more momentum than anyone could have
foreseen’ (Davies, 2021).

In his influential essay on recognition, Charles Taylor states that
contemporary politics must deal with issues of recognition, because ‘liberalism can
be blind to cultural differences’. For him, the problem of recognition is the tension
between equal treatment and universal values (Taylor, 1994). For example, legally
protected cultural identities might occasionally generate tension with the
overarching principle of universal equality among all citizens. Taylor also
emphasizes the significant role of recognition for various politically active interest
groups, such as nationalist movements, minority factions, or progressive entities
like feminist groups (Saarinen, 2016). Importantly, from this perspective
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recognition is the foundational component of dialogical relationships in the
participatory formation process of identities.

In his seminal work, social philosopher Axel Honneth (1995) reformulates
the Hegelian concept of the ‘struggle for recognition’. This framework posits social
conflicts as endeavors in which marginalized groups—often distinguished by
cultural or religious identities—seek validation and acknowledgment of their rights
and status. Honneth's analysis delineates how these struggles serve as a pivotal
mechanism for social change and recognition (Honneth, 1995; see also Saarinen,
2016). Employing psychological categorizations such as offense, anger, and
emotional pain, Honneth analyses the psychological aftermath of misrecognition.
He argues that the catalyst for numerous historical and present social protest
movements can be pinpointed to an acute sensation of their identity being
misrecognized (Andersen & Honneth, 2005; Honneth & Fraser, 2003).

Unpacking Honneth’ conceptualization of the struggles for recognition, it
becomes evident that there is an intricate dance between power dynamics and
communicative processes. According to Honneth, the battle for recognition is
twofold: there is a desire not just for dominance, but also an aspiration for the
understanding and affirmation of the others’ worldview. This struggle is not only a
defensive mechanism for one's principles or values but also a quest to articulate
one's position within a societal "space of reasons"— a platform that permits the
potential for dialogue and comprehension.

However, Honneth has emphasized, that he does not consider all claims to
recognition to be legitimate simply because they spring from “someone’s hurt
feelings”, or “disappointed expectations of recognition” (Honneth & Fraser, 2003).
Instead, according to him, claims to recognition made by citizens of a given polity
may be justified to the extent that, without this recognition, they would be
disadvantaged in their search for a good and autonomous human life. In other
words, Honneth’ theory consists of an argument about specific forms of recognition
without which human life cannot be experienced as successful and free.

There are of course many critical questions and perspectives related to
“struggle for recognition” and to the demand of increasing representational
diversity or visibility of minority groups. Grossberg (1996) for example criticizes the
role identity has been granted in various branches of cultural studies, and the
tendency to reduce the complexity of individuals, groups, social relations and
societal problems to questions about identity and related contested features such as
race, class, gender or sex. He argues that the biggest false assumption related to
identity in cultural studies has been, that ‘contemporary politics is and should be
organized around struggles over identity’ (Grossberg 1997, 87). Grossberg sees this
kind of model of identity (and difference), where every individual is held to be a
representative of the totality, a very recent ’self-defined constituency acting in the
interests (for the politics) of that definition’ (Grossberg 1997, 87). According to him,

37



such constituencies do not need to exist, and although *identity has been — and may
still be — the site around which people are struggling’, whether this is a fruitful path
forward, should be critically examined (Grossberg 1997, 97).

Honneth has conceptualized three forms of inter-subjective recognition:
love, equal respect (as citizens endowed with uniform rights), and social esteem
(signifying one's distinctive value within the societal fabric). Let us consider the
dimension of "respect” in relation to religious representation with an example.
Following Honneth’ reasoning, in a multicultural society an individual practicing
some institutional form of religion or a “looser” belief system, such as Jedism, must
recognize the rights of another belief systems, such as Paganism, and vice versa.
This mutual recognition, devoid of hierarchical gradients, embodies the principle
of equal respect.

In the context of CIR, social esteem is an important aspect of recognition. CIR
systems have the power to give cultural significance to representations created in a
certain cultural setting, while at the same time unsignifying others. CIR is a global
technology that is produced in a particular cultural setting. The recognition, and
mis- and non-recognition processes of CIR are being circulated globally, creating
problems that relate to their universalizing aspect. In Honneth’s conceptualizations
of inter-subjective recognition, much value is also given to the element of love. Itis
extremely difficult to connect this element to recognition technologies, since the
recognition they mediate, being machinic, always seems to lack “something” that
the property of love brings to “genuine recognition” (e.g. Koskinen, 2019). An added
philosophical conceptualization to genuine recognition is the notion of
intentionality, which means that recognition-relations are not mere physical or
spatial-temporal interpersonal relations, but instead involve specific content or a
subjective view or stance. This intentional aspect is to be understood as the “taking
as something”, which grants the acts of recognition their socio-normative meaning
and significance (Koskinen, 2019). To be able to love, would seem to demand this
kind of intentionality. It also directly relates to identity: a person cannot be fully
recognized, without or in conjunction to some form of “as what” specification. This
“aboutness” embodies characteristics and aspects such as markers of religion and
identity.

Valaskivi & Sumiala (2023) draw attention to how technological affordances
of the social media environment enable and reinforce certain forms of recognition
and make others impossible. According to them, this is linked to social media, and
the attention economy, which causes the question of recognition to be reduced to
mere attention, whereby the seeing required for genuine recognition does not take
place. A similar distortion can be observed in the way CIR technologies “recognize”
religion, and how they produce different stereotypical and structural biases. In their
influential 1996 paper, Bias in Computer Systems, Batya Friedman and Helen
Nissenbaum introduced the concept of “decontextualized algorithms” to discuss

38



especially representational biases. According to online dictionaries, the adjective or
transitive verb decontextualized means ‘something being shown without a context’,
or ‘being removed from a context’ (Merriam-Webster, 2024; Cambridge, 2024).
According to these same sources, this “removing” can be understood as detaching
something from its original, local context, and then rendering it to some universal
idea. I find this kind of critical emphasis on decontextualization useful in the
context of CIR. The notion of decontextualization seems to capture well what these
systems end up doing when recognizing and representing religion and religious
actors from digital images. Images (usually) carry a specific context, which CIR
processes decontextualize by removing them from this “original” context and
transferring them to another.

Religion is a cultural phenomenon with many culturally specific features.
The distinctive individual, collective and cultural markers related to religion are
discernible in ethnic, textual, visual, tonal and embodied elements. In other words,
religion is not only a recognizable multimodal stimulus for human cognition.
Religion can also become recognizable for machinic cognitive representation
systems, such as recognition technologies. These distinct feature markers of
religion include (but are not limited to) religious texts, symbolic artifacts, clothing,
jewelry, and grooming trends. Additionally, religion can be observed in embodied
features, activities and configurations such as rituals, ascetic expressions and other
bodily poses, and congregational setups. Religion also has specific characteristics of
sound, such as types of prayers, hymns and chants. Therefore, religion emerges as
a significant categorizing factor also for modern AI-driven recognition technologies,
fundamentally designed to detect visual features.

The way CIR systems recognition processes produce meanings of religion —
by always removing at least some of the original context and rendering it to some
universals — characterizes them as “decontextualizing algorithmic systems”
(Friedman & Nissenbaum, 1996). This removal of context from pictorial data
presenting religion is important to recognize, since it can also have major effects on
the identities of those being attempted to be recognized and represented. It is well
acknowledged that religion is a significant psychological and cultural contributor to
the formation of individual and group identities (e.g., Ysseldyk, et al., 2010;
Oppong, 2013). Thus, as in all issues of media representations, the questions of
representation (and mis- and nonrepresentation) become central. For instance, the
way these technologies identify members of religious groups may significantly differ
from how these individuals perceive their own identities. This unilateral and non-
interactive process of recognition and categorization can be viewed as an exercise
of oppressive top-down power. Like mentioned in the foreword of this work, a
notable instance of such technological oppression is the situation of the Uyghurs, a
12 million ethnic Muslim minority in China. Human rights organizations have
reported that the Uyghurs are not only detained and subjected to communist "re-
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education centers” but are also under constant technological surveillance due to
their religious identity. They are involuntary test subjects for Chinese recognition
technologies like facial recognition systems (e.g., Harwell & Dou, 2020; Wakefield,
2021). Prior studies have established that the cultivation of religious identity is
pivotal for the self-representation of ethnic collectives, particularly for those in
minority or subjugated standings (see e.g., Rodriquez et al., 2000; Ajrouch &
Kusow, 2007; Lemon et al., 2023).

2.4 Al Bias

Recent academic works on bias related to AI have explored how biases manifest in
different ways in artificial intelligence systems, and the broader implications of
these biases for society and technology (e.g., Christian, 2020; Crawford, 2021;
Buslén et al, 2023; Tamkin et al., 2023; Li et al., 2023). According to philosopher
Mark Coeckelberg, Al bias can be broadly defined as ‘a social and ethical problem
associated with artificial intelligence that does not apply to other automation
technologies’ (Coeckelberg 2020). Coeckelberg identifies how AI biases can occur
at different stages of design, testing and application, but he seems to reduce the
problem of Al bias all down to training data: data used for teaching may not be a
representative sample of the population, the algorithm sets up its decisions on the
wrong correlations or makes predictions with too little examples, or the data is
originally against special groups.

For Coeckelberg, Al biases are unintentional: the consequence of the
inability of engineers or corporate management engineers or business management
to anticipate or imagine any discriminatory effects on certain groups of the system.
However, Coeckelberg’s unintentionality argument appears naive when examining
a temporal aspect related to Al bias: the problems of bias have been known for at
least a decade in the companies developing the systems, but the problems have not
been fixed. Unintentionality as a cause would hold only until the outcomes are
unknown. If the outcomes are known, but problems are not fixed one might
plausibly argue that a shift from unintentionality to, if not intentionality, to certain
positions of ambivalence or negligence has taken place.

According to the French sociologist Jacques Ellul (1912—1994), there is a bias
in our own perception and beliefs towards adopting novel technologies, where
previous problems associated with technology, and/or brought by their use, are in
parallel also thought to be solved by more technology (Ellul, 1964; 1975; 1980).
Strong echoes of this kind of “technologist strawman belief” can also be observed
actualizing in many places in our modern times. In relation to discriminatory biases
of computer vision and image recognition systems, the belief has recently
manifested for example in the public lecture of the esteemed computer science
professor Geoffrey Hinton, who also worked for Google for many years guiding the
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development of the company’s Al systems. In a recent lecture Hinton reflects on the
problem of discrimination bias in Al stating that, ‘if the goal is to make unbiased
systems at all’, this problem is ‘easier to handle’ (than for example cybercrime done
by using AI), since according to him, it could be easily solved by ‘freezing the
weights’ of a trained model and then ‘measuring the bias’. It seems that for Hinton,
if discrimination bias of machine learning systems is a problem in the first place —
or just something to accept as part of “the natural order of things” (since humans
also have biases) — the solution is a simple technological tweak. This leaves no room
or need for critical discussion of wider social or political fixes.

Some scholars have also criticized the recent critical focus on the biases of
algorithmic systems for creating a sense of unjustified urgency, which according to
them distorts public debate and policymaking and has a negative impact on the
development of Al technologies. Malte Ziewitz (2016) has for example argued that
this is 'algorithmic drama’, the invention of alarmist narratives about the negative
impact of algorithms. I agree that it is imperative not to disregard the capacities and
potential of recognition technologies also to bring about good, such as to assist
individuals with disabilities by giving back lost modalities such as sight or to work
as a communication tool for also amplifying the voices of marginalized
communities. However, it is equally important to recognize that this advancement
comes with critical caveats, notably the dilution of individual autonomy as users
cede control over their data, succumbing to the subliminal influences and
manipulation of algorithmic systems and the algorithmically curated large-scale
content and information aggregation that makes it possible to create efficient
models for predicting user preferences and behavior. The discourse around terms
such as “surveillance capitalism” and “data colonialism”, as articulated by scholars
such as Couldry and Mejias (2019a, 2019b), Fuchs (2018), and Zuboff (2019),
brings to the fore the exploitative dynamics inherent in the datafication processes
underpinning algorithmic systems. This critique gains further relevance in light of
the technological hegemony exerted by major corporations in shaping the digital
landscape and the datafication of societal interactions. Moreover, the recent body
of critical work documenting the discriminatory propensities of algorithmic
systems underscores the urgency of sustained scholarly attention to these issues
(e.g., Buolamwini & Gebru, 2018; Benjamin, 2019; Carrera, 2020; Crawford, 2021).
The manifestations of algorithmic bias, ranging from gendered stereotypes to racial
discrimination, necessitate a rigorous examination of recognition technologies also
in contexts as nuanced as religious representation. Joo & Steinert-Threlkeld (2022)
have recently proposed, that neither pre-trained nor commercial image recognition
models should be implemented blindfolded without first understanding their
inherent biases. However, in order to understand these biases, or to make
comparisons between them, there must be some kind of a taxonomy. I will next
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introduce the conceptualizations on which this work relies on for understanding AI
biases and their related social harms.

2.4.1 The tripartite categorization of computer bias

Friedman & Nissenbaum (1996) identify three different types of biases in computer
systems: pre-existing, technical and emergent. They also make the claim towards a
standardization of bias, where the freedom from bias together with reliability,
accuracy and efficiency should form the set of criteria according to which the quality
of any computer system in use in society should be judged.

According to Friedman & Nissenbaum, a (computer) system is biased if it
‘assigns an undesirable outcome to an individual or group of individuals on grounds
that are unreasonable or inappropriate’. They also formulate that unfair
discrimination alone is not bias unless it occurs systematically, and that ‘systematic
discrimination does not establish bias unless it is joined with unfair outcome’
(Nissenbaum & Friedman 1996, 332—333).

The first type of bias which Friedman & Nissenbaum identify, is the pre-
existing bias. Like its name suggests, the preexisting bias exists independently and
prior to the creation of the system and has roots in the structures and culture of
social institutions, manifesting in practices and attitudes. According to Friedman &
Nissenbaum, preexisting bias can enter a system either through ‘the explicit and
conscious efforts of individuals or institutions’, or it can crawl in implicitly and
unconsciously, ‘even in spite of the best of intentions’ (Friedman & Nissenbaum
1996, 333). The second type of bias they identify is the technical bias, which can
arise from ‘technical constraints or technical considerations’. Here Friedman &
Nissenbaum also introduce the notion of decontextualized algorithms. According
to them, technical bias originates from the ‘use of an algorithm that fails to treat all
groups fairly under all significant conditions’ (ibid, 334). Although Friedman &
Nissenbaum use the example of an algorithm that schedules airplane departures
and take-offs, this type of (decontextualizing) algorithmic bias, and especially the
associated requirement for fairness, can be easily linked to discussions of the
representational biases of recognition technologies. The third and last type of bias
Friedman & Nissenbaum identify, is the emergent bias. According to them,
emergent bias can manifest as the ‘result of changing societal knowledge,
population, or cultural values’ (ibid, 335). Friedman and Nissenbaum argue that
user interfaces are extremely prone to this type of bias, since they ‘seek to reflect the
capacities, character, and habits of prospective users’.

In their article, Friedman & Nissenbaum also offer solutions to overcome the
biases. They highlight the importance of improving diagnostics and underline
system designers responsibility in taking potential failures into account at a very
early stage of design. According to them, this requires a good understanding of what
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relevant biases exist in the world. In relation to this they argue that for example
minimizing emergent bias asks designers to ‘envision not only a system’s intended
situations of use but to account for increasingly diverse social context of use’. They
also ask the hard questions: can corrective measures solve the unfairness of the
past, how much diversity in social context is enough, and what sort of diversity?
(ibid, 343).

2.4.2 The sociotechnical harms of algorithmic systems

According to Shelby et al. (2023), the computing research community has lacked a
‘high level and synthesized overview’ of harms done by algorithmic systems. In their
article, by reviewing 172 computing research papers, Shelby et al. come up with a
systematic taxonomy of sociotechnical harms, which according to them, cluster into
five major themes: representational, allocative, quality-of-service, interpersonal
harms, and social system/societal harms. Since this dissertation studies
representational recognition systems, I will focus on representational harms.

According to Karizat et al. (2021), representational harms of algorithmic
systems can be defined as assumptions about people, culture, and experiences,
which ‘perpetuate normative narratives that adversely shape people’s sense of
identity and belonging. Representational harms can manifest, when algorithmic
systems reinforce the subordination of social groups on the basis of some identity
feature, such as disability, gender, race, ethnicity, religion or sexuality (e.g. Barocas
et al., 2019). Shelby et al., (2023) also acknowledge the previous critical findings on
computer vision, where for example the under-exposure of certain groups has led
to unequal visibility (Bennett et al., 2021; Hendricks et al., 2018; Zhao et al., 2017;
Benjamin, 2019).

On a deeper analytical level, Shelby et al., (2023) identify six specific
dimensions of representational harm:

1) Stereotyping involves the reflection of beliefs about specific groups'
characteristics, leading to possible over- and under-representation, such
as gendered stereotypes (Bivens & Haimson, 2016; Cambre & Kulkarni,
2019; Sgndergaard & Hansen, 2018; Paullada et al., 2021; Wang et al.,
2020).

2) Demeaning social groups occurs when algorithmic systems perpetuate
lower status and lack of respect to some individuals or groups. This can
happen for example within image tagging, where ranking, and retrieval
systems are associated with specific identities (Sweeney, 2013; Noble,
2018; Goff et al., 2008).
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3) Erasure, distinct from stereotyping, happens when systems
systematically fail to recognize and tag people or artifacts linked to
specific social groups.

4) Alienation occurs in image tagging systems when a person's group
membership relevance is ignored. This diminishes human dignity and
fosters a sense of not belonging (Katzman et al., 2021; Mannes, 2020;
Devos et al., 2022).

5) Denying people opportunity to self-identify can manifest when systems
classify individuals without consent or through data collection. This type
of harm reduces autonomy and typically impacts already marginalized
communities (Chancellor et al., 2019; Paullada et al., 2021; Corry et al.,
2021; Katzman et al., 2021).

6) Reifying essentialist social categories involves reinforcing social
categories as “natural”, or truths based on some narrow criteria. This type
of harm could be identified theoretically also as reflecting algorithmic
hegemony (Katzman et al., 2021; Dosono & Semaan, 2020; Keyes, 2018).
The perpetuation of Western or Eurocentric perspectives through
classification algorithms is a prime example of this type of harm (Barocas
et al., 2021; Devinney, 2022).

I will use these six categorizations of representational harm as a framework
for analyzing the representational shortcomings of CIR in general. However, in
religious studies, the process of reification has been given a special focus in the
historical formation process of the category of “religion”. Countless scholars have
argued that the academic concept of 'religion' was produced through Eurocentric
perspectivism and the philosophical, socio-political and economic dynamics of
early modernity (see Asad, 1993; Fitzgerald, 2000, 2007(b); Masuzawa, 2005;
McCutcheon, 1997; Saler, 2000; von Stuckrad, 2013; Taira, 2022). These critical
stances underline that the discourses of religion (and non-religion) significantly
contributed to the formation of European and Western self-identity, juxtaposed
against the 'Oriental’ or 'African’ other. These historical meaning making process of
the category of religion were also partly mediated by the technology of its time:
through printing and circulation of texts, books and the related pictorial elements.
In many of these cultural products, other cultures and belief systems were
presented, described and analyzed through Western universals, reflecting the
spiritual ideas, practices, symbols and agents of the “other” against the familiar
ideas of Christianity.
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2.4.3 Neutrality bias associated with algorithms

During the past decade, public awareness on discrimination against groups of
people by algorithmic decision making has been growing (e.g., Angwin & Larson
2016; Burn-Murdoch 2013; Dwoskin 2015; Nature 2016). Often in these
discussions the underlying ethos is that such discrimination is unintentional and
unexpected, assuming that algorithms must be inherently objective — “mere tools”.
However, research has shown that for example predictive models may discriminate
against people, even if the computing process is fair and well-intentioned (e.g.,
Calders & Zliobaite, 2013; Barocas & Selbst, 2016). This is because most of the
methods are based upon assumptions that historical datasets are correct, and for
example accurately represent groups and population.

These assumptions can lead to biases about intelligence, race, biology,
gender, and religion that become embedded into the functioning of algorithmic
systems (Crawford, 2021). In their landmark study of classification, Bowker & Star
(2000) express how ‘classifications are powerful technologies’ and when embedded
in working infrastructures they become ‘relatively invisible without losing any of
their power’. Bowker & Star (2000) observe how classification disappears into
infrastructure, and in general becomes ‘taken for granted’. An example of the bias
disappearing into CIR infrastructure is the process of image labeling and dataset
curation, that many times requires the use of crowd-sourcing platforms such as
MTurk, Clickworker, AppJobber or CrowdTap. Although there is the ethical issue
of underpayment of these kinds of “gig workers”, there is also a dimension, hardly
ever discussed, related to the cultural biases of the human annotators that can be
introduced into the systems. Although the technology companies developing image
recognition have strict guidelines for annotation processes, I think it would be
extremely unlikely that the annotators' own biases wouldn’t have any effect.

Recently, Broussard (2023) named as “technochauvinism” the kind of bias
that ‘considers computational solutions to be superior to all other solutions’
(Broussard, 2023, 1:2—3). Morozov (2013) has previously articulated a similar
critique of what he terms technological solutionism. He defines this concept as a
pervasive ideology that simplifies complex social issues—ranging from politics and
public health to education and law enforcement—into well-defined, solvable
problems. According to this ideology, these societal challenges can be effectively
addressed through clear, computable solutions or can be optimized through the
application of precise algorithms. Similarly, Valaskivi (2020) calls this kind of
ideological fallacy related to technology as the ‘contemporary faith of
innovationism’. According to Broussard, from this bias towards technology it
follows that although a simple technological “glitch” in some system might be
fixable, the ones that produce discrimination, misrepresentation, or racism cannot,
because they are inherently structural biases, needing more than just a quick code
update (Broussard, 2023).
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Critical internet studies scholars Safiya Noble and Ruha Benjamin have also
used the notion of glitches to illuminate the ways in how race and technology
intersect in pernicious ways. Noble (2018) has written on the famous case where
Google tagged photos of Black people as gorillas and how ‘algorithmic oppression
is not just a glitch in the system but, rather, is fundamental to the operating system
of the web’. Benjamin (2021) has also conceptualized what she calls as the “New
Jim Code®”, in which new technologies reproduce and exacerbate historical
inequality while being same time portrayed as neutral or progressive. The New Jim
Code is a subset of discriminatory design that refers to racial biases embedded in
technical systems. On the surface, these systems may seem innovative and efficient,
but when you delve deeper, they can perpetuate racial disparities. Benjamin also
uses the concept of "discriminatory design" which means designs in public spaces
and products that cater to certain groups while excluding others. A primary example
she gives are the armrests on park benches designed to prevent homeless people
from lying down on them. These designs are a response to larger societal issues but
do not address the core problems.

Already David Lyon (2003) critiqued the implementation and effects of
facial recognition technology on the vulnerable and marginalized parts of
population. This critique was expanded by Magnet (2011) and Browne (2015), who
analyzed the dialectics of recognition in biometric technology and the ways it is
directed by normative categories of identity. Both Browne and Magnet argue that
there is a cultural logic embedded in (biometric) recognition technology. Magnet
(2011) argues that the failure of the science of biometrics lies in the fact that it is a
technological implementation of ‘gendered and racialized norms’, essentially
codifying ‘existing forms of discrimination’ and thereby failing to recognize the
complexity of identity. This criticism is joined and further developed by Lee-
Morrison (2019), who argues that contemporary digital technologies and the
infrastructures in which they operate do not present an entirely new world but
rather carry within them ‘historical continuities of cultural and visual logic’. In
relation, Broussard (2023) has argued, that ‘every kind of sensor technology, from
facial recognition to automatic faucets, tends to work better on light skin than on
dark skin’. Broussard eloquently captures the aspects of unintentionality and
unconscious in these processes:

“[..] this process starts with recognizing the role that unconscious bias
plays in the technological world. [...] Nor do I think that most people who
make technology or software get up in the morning and say, “I think I'll
build something to oppress people today.” I think that what happens is
that technology is often built by a small, homogeneous group of people.

¢ Jim Crow laws were state and local laws introduced in the Southern United States between late 19%" and
20 centuries. They enforced racial segregation. “Jim Crow” was a pejorative term for an African American.
See David (2000) for more information.
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[...] They probably thought, like many engineers, that because they were
using sensors and math and electricity, they were making something
“neutral”.

Broussard (2023, 7)
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3 Data and Methods

3.1 On the selection criteria for data

Of my research questions, two are very much empirical: how do the CIR systems of
Google, Amazon, and Microsoft construct representations of religion, and what can
be said about algorithmic system-, representational- and methodological bias in the
context of CIR. Since there was no ready-made image material of images about
religion available (for articles I and II), I curated the material myself by using
Google Images service’.

Google Images allows you to search for images using keywords or to identify
images using reverse image search. However, this kind of compilation process also
meant, that as a researcher I was already defining “religion”. However, being aware
of this problem of constructing the category of “religion”, and thus striving to get as
diverse data as possible, I made the decision to first prompt with multiple iterations
of test keywords and observe the output images Google Images service produced.
Names describing institutionalized forms of religion combined with the word
“rituals”, seemed to produce the most diverse hits when assessed from the
viewpoints of ethnicity, race, gender, geographic location, materiality, and sociality8
(see Figure 4). I also tested Google Images with different VPN settings, to see how
much that effected the images the service offered: not much. Deciding on this
criterion, I proceeded to collect a total of 2482 images from the image service using
a programmed, automated collector (the programming language was Python). For
articles I and II, I chose to keep the number of images in thousands, since I wanted
to be able to also conduct a qualitative content analysis for each image. After
examining the data, I made the decision to further reduce the dataset to 1188
images. This “cleaning” was needed, since the automated collection also included

7 See https://images.google.com

8 Test keywords included: Christianity, Islam, Buddhism, Shintoism, Hinduism, world religions, institutional
religions, Christian rite, rites, spirituality, non-religion, esoteric, lived religion etc. However, the name of a
religion combined with the word rituals produced a wide variety of images of both ritual forms and
different gatherings and services: Christian rituals, Muslim rituals, Hindu rituals, Buddhist rituals, Shinto
rituals, and spiritual rituals.
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what I would label as “noise” in this particular research context: film- and
cosmetics advertisement, book covers and text-only images. I was instead
interested in images depicting people, materiality of culture, and the social
dimension of religion. A final boundary decision was to manually add images from
different religious traditions that had similar spatiality (viewing angles), and ritual
settings. This decision was made to increase the overall comparability of the
approach. The total dataset size was however kept the same (1188) for articles I and
II.

For article I1, a focus on the representations of gender and race in the context
of Christianity was chosen. I smashed together the previously collected dataset for
Article I, with additional data that was collected by using search terms: black
Christianity, brown Christianity, black preacher, black female preacher, black
Christian women, women priest, female priest, women bishop, female bishop, black
bishop, black female bishop, and black women bishop. Again, a total of 1189 images
were selected for the final data set and 352 images from this collection were taken
and saved in separate folders for further analysis and comparisons. The folders were
by category: Black Christianity (96 images), White Christianity (79 images), Black
female Christianity (29 images), White female Christianity (29 images), Black male
Christianity (61 images), and White male Christianity (58 images). This approach
was needed because I was also interested in the statistical distributions of religious
recognition.
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In article III, the aim was to systematically investigate CIR from the viewpoint of
methodological bias. To be able to answer to this question, the services themselves
needed to be compared and their outputs evaluated. An aspect of this evaluation
was the style of the images, which led to decisions concerning the design and size of
the corpora. A categorization of “professionally produced images” (such as images
published in newspapers) and of “ordinary user produced images” (such as those
shared via social media) was chosen. This guided the hypothesis of whether
professionally captured/curated images are more reliably recognized than content
closer to the user-origin end of the continuum. Also, to guarantee diversity of topics,
images from various contexts, such as journalism, politics, and social media, were
included. The overall data (total of 26,230 images) comprised of eight different
image corpora (see Table 1). Some of the corpora came from data used in prior
studies (Pentzold et al., 2018; Hokka & Nelimarkka, 2020; Thelwall et al., 2016),
and the rest was collected from Twitter and Reddit by programming automated

scrapers. Figure 5 presents one randomly chosen image from each corpus.

Table 1: Image data used for the analysis of Article Ill

Thematically coherent
entity

Random selection of
images

Professionally produced
images

A set of 452 images from
articles containing the term
“big data” found in online
archives of The New York
Times and The Washington
Post, based on datasets of
Pentzold et al. (2018).

One month of images in news
stories published online by
Finnish public broadcaster
YLE (12,257 images).

Professionally curated
images

188 images shared via Twitter
by Finnish party leaders for
the month prior to 2019’s
general election.

872 images from the most
recent 1,500 tweets by
Finnish political party leaders.

User-curated or user-
generated images

A set of 10,372 images
shared via Finnish anti-
immigration Facebook groups,
based on preexisting datasets
(Hokka & Nelimarkka, 2020);
413 images collected from
Reddit’s “aesthetic” forum;
and 868 collected from its
“memes” forum.

A random selection of 800
images from Twitter users in
the United States and the
United Kingdom, based on
data from Thelwall et al.
(2016).
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Figure 7: Examples from the image data used for article Ill, one from each corpus.

3.2 Methodology

Like already mentioned in chapter 1.7, this work employs explanatory pluralism
articulated recently for example by Visala (2023). However, to clarify my
epistemological standing, I adhere towards Peircean epistemology®, which is
grounded in Charles Sanders Peirce’s pragmatism and a certain type of realism,
which T trust can offer a robust framework for social scientific inquiry that can
coexist with constructionist and discursive views of knowledge.

9 Charles Sanders Peirce (1839-1914) was a prominent American philosopher, logician, mathematician, and
scientist, often considered the founder of the philosophical tradition of pragmatism and a pioneer in the
field of semiotics. His extensive work contributed significantly to the development of modern logic and his
philosophical theories have deeply influenced a wide range of academic disciplines, including the
philosophy of science and epistemology.
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Peirce's pragmatism, particularly his view that concepts gain their meaning
from practical effects, aligns well with the dynamic and culturally embedded
processes of social science (Burch, 2024), and more specifically with the discursive
study of religion approach (Taira, 2022; Hjelm, 2021). Peircean understanding,
where the truth of an idea is determined by its practical consequences has also an
important methodological aspect as it insists that hypotheses and theories must be
tested and proven useful in real-world scenarios. This kind of pragmatism
encourages a focus on outcomes and effects that are observable, measurable, and
also impactful in society. However, Peircean realism adds an important dimension
by acknowledging that while knowledge is indeed shaped through human practices
and cultural contexts, there is still an underlying reality that these practices aim to
describe and understand (Burch, 2024). Peirce’s realism thus supports the idea that
social constructions and cultural phenomena have material consequences and
structures, which can be systematically studied and understood.

Following Peircean epistemology and the discursive study of religion, I
recognize knowledge about “religion” as being co-produced and constructed
through discourse, in this case, human machine-interaction and subjective
experience. Accordingly, and following the Peircean “focus on practical outcomes-
argument”, my methodology integrates an interdisciplinary mixed-methods
approach which employs quantitative and qualitative techniques for
comprehensive analysis of visual data. The used quantitative methods include CIR
and statistical analysis allow comparisons of CIR classifications, and to quantify
patterns and correlations in visual data sets. Concurrently, qualitative content
analysis provides deeper insights into the contextual and thematic elements of the
images and CIR classifications, enabling a more nuanced understanding of the
underlying meanings and interpretations. This methodological synergy allows for
an analytical approach that respects both the complexity of human culture, the
constructed nature of knowledge, as well as the underlying reality all phenomena
attach to. I will next explore in detail the concrete methodological choices in the
context of the articles that comprise this dissertation.

3.2.1 Visual content analysis

Articles T and II utilize qualitative analysis, that could be more specifically named
as a form of “content analysis”. Content analysis, explicitly labeled as such or not,
entails the creation of generalizations about the comparative frequencies of various
visual representations pertaining to classes of people, actions, roles, situations, or
events. This procedure inherently involves the classification (and quantification) of
media content, whether implicit or explicit. Therefore, it comes as no surprise that
content analysis has been one of the key methodologies in the field of media studies
for numerous decades (e.g. Van Leeuwen & Jewitt, 2001; Bell, 2012). I used it for
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observing ritualistic settings (Article I and II), and architectural, congregational or
other religion specific features (Article I and IT). However, I combined this with the
discursive study of religion approach, in observing how religion is being constructed
in the outputs of CIR systems, and how these categorizations/descriptions map to
the different cues and features in the images.

In visual content analysis, the content subjected to analysis may be in a
variety of forms, including visual, verbal, graphic, oral, or any form of significant
visual/verbal information. The visual/verbal units of significance targeted by
content analysis are delineated by the medium of their production as distinct,
independent, or discrete, such as paragraphs, framed images, pages, news
photographs, social media posts, likes and retweets, or labels yielded by a
commercial image recognition service. These units are frequently referred to as
'texts' by some researchers conducting content analysis, irrespective of their verbal
or non-verbal nature (Bell, 2012). For instance, a display advertisement can be
viewed as a visual text. Correspondingly, a news item broadcast on an online
platform can also be considered a text due to the clear demarcation within which its
varied elements of sound and image cohere or attain cohesion. Texts are thus
defined within the purview of a specific research question and within the theoretical
categories of the medium (e.g. painting, television, social media platform, etc.) and
genres (e.g. portraits, news, posts, etc.) that the research focuses on.

Critical scholars contend that content analysis has been widely employed due
to its perceived “commonsense” approach to investigating media content, or due to
the notion that it requires minimal theoretical analysis (Bell, 2012). It appears to be
a rudimentary method of deciphering the meaning within media and permits the
formulation of seemingly general statements about aspects of representation that
can be understood by non-specialists, journalists, and experts alike. However, when
executed appropriately, content analysis can be a fairly technical procedure.
Moreover, content analysis is not intended to be done in “methodological isolation”,
because it generally is insufficient to substantiate claims about the significance,
effects, or interpreted meaning of a representation domain (Bell, 2012).

Visual content analysis, a subcategory of content analysis, is a systematic,
observational technique utilized to test hypotheses concerning the manner in which
selected media represent individuals, events, situations, etc. It allows for the
quantification of observable content samples sorted into distinct categories.
Following Bell (2012), potential research questions that may be addressed using
visual content analysis include:

1) Queries about the priority/salience of media content: How are different

kinds of images, stories, and events represented in terms of visibility
(frequency, size, order)?

53



2) Queries about 'bias': comparative questions concerning the duration,
frequency, priority, or salience of visual representations of for example
political personalities, issues, policies, or of 'positive' versus 'megative'
features of representation.

3) Historical changes in modes of representation, for example, the portrayal of
gender, occupation, class, or ethically codified images in specific types of
publications or social media genres.

In my sub-studies, variables used for visual content analysis encompass for
example types of image recognition service, size of the image data, (defined)
ritualistic pose of the represented person (standing, seated, bowing, worshiping),
and depicted context (e.g., indoors, temple/church, outdoors). An explicit
hypothesis I for example proposed whether women were depicted in fewer religious
authoritative situations than men across all services. However, I was mindful on the
fact that ‘only upon the formulation of one or more hypotheses do the relevant
variables become apparent’ (Bell, 2012). Notably, the hypotheses that I formulated
for visual content analysis evaluation, were always comparative. To put this in some
empirical and theoretical context, for example in the case of comparing image
recognition services outputs in relation to race (article II), my main theoretical
framings was in observing how “representational silence” (Hall, 2002) manifests in
the outputs of CIR systems. This included both statistically comparing the
frequencies and distributions related to representation or non-representation, and
also qualitative analysis and assessment of the component(s) in a specific image
that could be causing the “representational silence” (e.g., race, gender, pose,
architectural or outdoor setting etc.).

3.2.2 Using Word Embeddings for Measuring Semantic
Similarity

In Article III, data science methods, particularly NLP-based techniques, were
adopted for measuring similarity between labels (words) CIR services produced.
Word embeddings offered a tool for evaluating whether two given labels are used
in typically similar context. Word embeddings is an area in computational
linguistics called distributional semantics, which is interested in how meaningful
units of language are distributed across samples of text data. The foundational
associative assumption is, that words that are used in similar contexts, also relate
to similar meanings.

In an actual mathematical implementation of word embeddings, individual
units of analysis are vector representations of words based on what surrounds their
use (e.g. Turian et al., 2010; Socher et al.,, 2010). For instance, the vector
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representations of a church and a temple would be similar and clustered more
closely in the conceptual semantic vector space, than the representations of a
church and a priest, which would lie a little further apart in that space since they
are far less similar (don’t share the category of “a place” or “architecture”). The
representation of a restaurant would be very distant from priest, but since it
belongs to the category of places, it would bear some resemblance to church and
temple, and thus it would be somewhat close to them (however it doesn’t share the
category of “religion” or “religious”). There are several ways to produce vector
representations for words, with two well-regarded preexisting models for this being
Word2Vec, from Google (Mikolov et al., 2013), and Stanford University’s GloVe
(Pennington et al., 2014). Because they are created on the basis of different texts
(for example with the whole of Wikipedia), they may yield different results,
especially when applied to image labels instead of the kind of material used in their
training (i.e., human-produced text). This can be mitigated to some degree for
example by choosing distinct pre-trained models for analysis. The similarity
between two vectors in a vector space can be measured by using mathematical
similarity measures. One good option is to use cosine similarity. This method is one
of the standard ways of evaluating the distance between word vectors in high-
dimensional vector spaces (e.g., Rahutomo et al., 2012; Kozlowski et al., 2019b).

3.2.3 Statistical implementations

Through computational statistical analyses, it becomes possible to compare the
distributions, and to identify whether some chosen sample-groups appear to have
consistently higher variance. If distributions cannot be assumed to be normal (such
is the case with CIR outputs in article III), non-parametric testing such as the
Kruskal-Wallis test needs to be implemented (Nummenmaa, 2023). Computing
effect sizes is also important in order to reveal how much of variation in the
dependent variable can be explained by the independent variable. In article II, the
effects of gender and race in the context of religion for the recognition capability of
CIR systems was assessed by looking at each services output for every image to see
if anything related to religion was identified (tags about religion), and then
collecting the results. This produced a statistical table of how well the services
comparatively did.

Word clouds and word frequencies are computational linguistics methods,
that can be used as a descriptive statistical tool to illustrate the properties of data.
In article I, they were used for seeing how the category of “religion” is in general
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being recognized and constructed by CIR systems (see Figure 6).

Cross
/OP‘E?Re obelisk
< rophet
(%) (?()/) &({ pdecoFrznion
Sé’b angel i archimandrite
mbal, pﬂgghglous
sy agogue

bapt\stery magician

IStmas
ring oty
star

detu

m:

el

Ax

symbols mosque
w C r
‘tml
creature
‘D’ rabm% Wmebana
dharma Slockmg

—‘ monk- funeral \e rosary,
N
....M O :
>
& pre-engagement

cruclﬁx
@ evenf hmmed’ meccah
Q L]
Q
celebration

Figure 8 an example of a word cloud used in article I.

3.3 Some ethical considerations

The academic endeavors encapsulated in this dissertation were conducted in
accordance with the research ethics guidelines stipulated by the Finnish Board of
Research Integrity (TENK), with additional insights from the Association of
Internet Researchers' Ethical Guidelines (Franzke et al., 2020).

An important ethical starting point for all research should be trying to
protect human (and animal) subjects. However, in the computational social science
and data science realm, things are not as straightforward as for example in
conducting qualitative interviews, where one can more easily mask the identities of
the interviewed or ask for their consent for participating in a study. When I decided
to use data from Google Images, I knew that Google has already demanded at least
some kind of consent from the users for using the service. Google states in its policy,
that although it does not claim ownership rights to user content, by uploading
images to the service the user grants Google a license to use, host, store, and
reproduce the images?°.

However, for this academic work, none of the images used are being stored
or hosted. They were only used for producing the classifications from the CIR
systems. This means that neither the platform(s) used nor the individual users
posting images on these platforms constituted the primary research subject. The
primary research objects were the CIR systems and their classifications.

10 https://support.google.com/websearch/answer/10622781?sjid=17679858866272724237-EU
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The problem of the “fluid” nature of both the digital research materials and
the research object (CIR) present some obvious challenges. Digital research
materials are dynamic and constantly evolving which means that the collected data
is bound to a specific temporal situation (Paasonen, 2020; Markham & Gammelby,
2017; 2018; Webb Williams et. al., 2020). Fluidity is also born out of various other
factors, such as technological and software updates, leading to disruptions across
multiple layers. Alterations to code, language, metadata, software, and the
platforms where images are displayed all influence the availability of research
material and how the technologies behave. Over time, CIR systems evolve, resulting
in different outputs. Such transiency shapes the possibilities for research.

Embracing this impermanence involves recognizing it as an inherent trait of
digital research, rendering it not just a characteristic but also a subject of study. The
continual evolution, or the “flow” of the research object, to borrow the term from
Markham & Gammelby, extends beyond a problem to be resolved through storage
and preservation of content (or trying to stick with same technologies) (Markham
& Gammelby, 2017). My principal strategy for navigating the inherent instability
resulting from this digital fluidity involves cultivating transparency by meticulously
documenting all research steps.

There was an ethical dilemma concerning Articles I and II, that by choosing
the image data for the study, I was also producing certain representational
framings, and thus constructing the category of religion. However, much effort was
put for getting as diverse data as possible from Google Images. Multiple keyword
combinations were piloted, and the issue was approached with the expertise that
comes with a degree in religious studies. I also followed the idea of a “saturation
point”, familiar from qualitative research, where the researcher observes if the
addition of data increases diversity, information and knowledge of the research
subject/object, or if it is just “more of the same”. Employing this reasoning assures,
to a reasonable degree, that when the goal was merely to examine the types of
religious representations produced by CIR systems, any semantic restriction
regarding the category of religion would predominantly stem from the initial data
source, such as Google Images, or from the inherent representational limitations or
biases of these systems.

In Article ITI, a part of the data had already been used in research. For this
data, permission to use it was asked and granted from those that did the original
research. However, for Article III some new data was also collected from Twitter
and Reddit. Again, the data was not stored or hosted for any long-term use. An
inherent problem for this approach is of course that it makes it harder to fully
reproduce the research.

An ethical problem related to communicating my research manifested when
I was all of a sudden accused of “politicizing research” during a cognitive study of
religion conference where I was invited to have a poster presentation. Since then I
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have encountered similar reactions in other contexts when presenting findings of
my study. The reactions can be seen as indication of several things: Firstly, working
with an interdisciplinary research approach creates situations that uncover
paradigmatic understandings of different disciplinary fields. Secondly, the recent
developments of political polarization in the US in particular have ripple effects in
academic research in different parts of the world. This can be seen even in the
Nordic academia where the so-called cultural wars are not an intensive
phenomenon. Thirdly, the findings of my research do have political implications,
which challenges more technologically oriented research of Al. Fourthly and finally,
the findings can seem uncomfortable in fields that rely on the ideas of continuous
progress and technological solutionism.
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4 Findings and discussion

This dissertation is based on research presented in three peer-reviewed
publications. They are all jointly authored works for which I acted as the first author
and conducted most of the empirical work on the research design, data collection,
analysis and reporting. In what follows, I outline the main findings of the sub-
studies with regard to the research questions:

1) How do the CIR systems of Google, Amazon, and Microsoft construct
representations of religion?

2) What do we learn of CIR, their processes and implications by employing
theories of identity, representation and recognition?

3) What can be said about algorithmic bias in the context of CIR, when
analyzing it on representational and methodological levels?

Together the three articles highlight the following three aspects of CIR: the
nonrecognition and decontextualization of religion, production of representational
biases especially in relation to race, and the subjectivity of each individual system
as a research tool.

In the following subchapters I will first discuss the empirical findings of each
of the article. I will then provide an integrative account that joins theoratizations of
identity, representation, recognition and bias together as analytical lenses.

4.1 Article I: Analyzing religious representation and
recognition in CIR systems

Article I is an interdisciplinary investigation into how CIR represents images about
“religion”. It combines computational social science methods with qualitative
content analysis. Since similar studies had not been previously done in the field of
religious studies, we aimed to perform initial explorations into CIR’s
representational capabilities, as well as paving the way for future digital religion
research endeavors on CIR.

Firstly, we found that for the total of 9,092 labels that the dataset (1188
images about religion) produced, only 85 (2,5%) were related to something
“religious” or “spiritual”. This means that in general, CIR systems produce and
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adhere to a rather secular worldview. We identified this as “secular bias”. Out of the
85 unique labels (referring to religion), 30 were explicitly related to Christianity.
The categories refer to clerical hierarchies, architectural places, symbols and rituals.
Considering that the proportion of images about Christianity were under 14% of the
whole dataset, our initial conclusion is, that when recognizing religion, all of studied
three CIR systems favor Christianity. This became tangible when comparing the
descriptions CIR systems produced in relation to religious authority: in the context
of Islam, the label “imam” was not present in any of the labels for all services. This
finding was systematic, although quite a few images in our data represented imams
teaching in mosques. Our hypothesis is that the label “imam” had been removed
from all of the studied systems.

Secondly, we observed that the systems accurately identified the religious
and spiritual practices of Japanese Shintoism in the images, reflecting a precise
vocabulary for such content. These included “Shinto priest”, “prayer”, “temple”, or
“ritual”. However, a closer qualitative analysis uncovered that the higher amount of
religious recognition seemed to correlate specially with tourist-like photos that
depicted e.g., the torii symbols, temples, or other architectural sights related to
Shintoism and Japan. It is therefore plausible to assume, that this recognition
capability might arise from the fact that these systems had been partially taught
with tourist images and their captions. Japan has a long and strong historical
tradition of pilgrimages to temples, nowadays mixed with a wide range of domestic
tourism (e.g., Reader & Swanson, 1997). Today, photography of the sites is essential.
Japan is perceived as an attractive and safe tourist site, and therefore generating a
lot of photos, compared to for example many Islamic countries, which might explain
this kind of “tourism bias”. Another similar, possibly distributional training data
bias was identified in the context of Hinduism, where CIR systems represented
Hinduism through the conceptual space of fashion. When doing so, they recognized
poorly the religious, spiritual or ritualistic aspects of the images, even when the
images represented for example intense Hindu piercing rituals.

Thirdly, a close qualitative content analysis of the images of Christianity
showed that the systems’ ability to classify religious images varies greatly depending
on the Christian tradition and the color of skin of the people in the images. If the
picture shows white people in ritual situations in European church buildings, the
systems provide many diverse identifiers related to Christianity, such as “bishop”,
“priest”, “pope”, “sacrament”, “ceremony”, “vigil” or “prayer”. This conceptual
richness and related accuracies decrease dramatically with the shift from Catholic,
Orthodox, Anglican and Protestant buildings and rituals to more charismatic forms
of Christianity. When people in the images are not white, the services lose their
capability of recognizing religious features even in the context of Christianity. The
studied CIR services have great difficulties in identifying Christianity, or especially
Christian authority, in images with Black people, even when the images are rich in
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Christian elements. For example, images of Black people at devotional services do
most of the time provide no religious identifiers (and if it did, they were scarce
compared to images showing white people in similar settings), even when the
setting of the event and the architecture of the building give plenty of visual clues
and features to help classification. CIR services also systematically interpret images
of charismatic affective ritual situations, such as exorcisms or baptisms, as some
kind of nonreligious show or performance ("crowd", "night life", "performer",
“water sport”), and the labels do not refer to ritual.

4.2 Article lI: The racial biases of CIR in the context of
Christianity

Article IT continued to test and examine further some of the findings of article I
related to Christianity, with an emphasis on gender and race. In digital religion
research this type of setting is novel. In addition, previous critical Al research on
recognition technologies had ignored religion while examining gender and race.

The main empirical finding of article II is, that when controlling for race and
gender, the amount of recognition is dramatically and systematically different
between races (see Table 2).

Table 2: Comparisons of accuracy when controlling race and gender (from Article I1).

??t?set (context), Accuracy (Amazon) Accuracy (Google) Accuracy (Microsoft)
ota

Christianity (black), 27% 16% 21%

96

Christianity (white), 73% 68% 58%

79

Female (black), 29 48% 14% 10%

Female (white), 29 52% 48% 38%

Male (black), 61 46% 33% 23%

Male (white), 59 86% 75% 52%

By conducting closer qualitative content analysis, some gendered stereotypes and
sexist connotations were found. Gender has little effect on the racial bias: white
Christian female authorities are identified better than their Black counterparts and
they enjoy the same rich descriptive conceptual space of labels related to
Christianity as their white male counterparts do. However, in some cases Black
woman bishops were identified as “man”, and in relation to charismatic
Christianity, Black evangelical female preachers were identified with categories
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related to dancing, nightlife, and even dating. This indicates that the systems also
reproduce sexist stereotypes and contribute to sexualization of Black women.

4.3 Article Ill: different CIR systems disagree on what
they see

The main aim of Article III was to address the concerns of methodological validity
and reliability associated with the utilization of CIR in scholarly research. For this
article, only computational social science methods were used, since the data
comprised a total of 26,230 images.

The key insight emerging from computational and statistical analyses is that
there is an inherent lack of mutual consistency among CIR services with regards to
their categorizing of images. Variation is evident in both the quantity of labels
assigned to images and, more critically, in the semantic comprehension of the
image content. In addition, statistical investigations in Article III reveal that the
designed cross-service label-scores (COSLAB) display considerable variation across
different service pairs. Labels from Microsoft Azure Computer Vision and Amazon
Rekognition, and Azure and Google Cloud Vision display greater congruity
compared to others, but even the Azure—AWS COSLAB values do not indicate a
definitive semantic consensus on the labels, demonstrating significant variance.

The main conclusion is that different services see and categorize images very
differently. When tested using eight thematically diverse image corpora, the overall
fact is that the underlying cause may be systemic. This might be because of
differences in algorithmic architecture or training data.

4.4 Synthesizing the findings

In this subchapter I will synthesize the empirical findings with my research
questions and against the theoretical backdrop introduced in chapter 2. I will aim
to proceed in somewhat similar thematic manner as in chapter 2, starting from
representation and identity, and then moving the focus more on recognition and
bias.

4.4.1 Analyzing secularization and racial bias within CIR

Commercial Image Recognition (CIR) systems, as explored in the findings of this
dissertation, notably serve as agents of secularization through their algorithmic
processes, often at the expense of religious content and representation. The systems
studied in this work, predominately developed and trained within Western secular
contexts, exhibit a general tendency to interpret and categorize religious imagery
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through a secular lens. This is reflected tangibly in their frequent mis- and non-
classification of religious symbols, figures, esthetics (architecture, gatherings) and
ritualistic settings. Besides secularism, the findings show how CIR systems also
display biases, identified in the context of Christianity, commercialism, tourism,
gender, and race.

In the light of the theoretical underpinnings provided in Chapter 2, it is clear
that the representations (and biases) that CIR systems produce are deeply rooted
in the cultural structures embedded within the algorithms themselves. The
representations CIR systems produce of religion, observable and identifiable in the
outputs of the systems, can be attributed to the datasets used for training these
technologies, which are also laden with the cultural (and cognitive) biases of the
societies from which they originate. Origins of the biases can be traced to the
location and (historical) context of the data, to the human annotations of the data
before training, and to the annotation guidelines provided by the companies
developing the systems.

The representational and recognition processes of Al driven recognition
technologies such as CIR are a complex interplay of cultural expectations and
existing power dynamics. Actively partaking in the contemporary digital meaning
making processes, these systems do not reflect reality but actively construct it by
promoting certain values and norms over others. From this it follows, that CIR
systems easily become decontextualizing algorithmic systems that render diverse
cultural phenomena, such as those related to religion, into simplified reductions
relating to some categorical semantic space the system has found correlating with
the training data, or goals, it has been given. In these kinds of recognition processes
of CIR, religion can become removed from any original, local context it might have
had, and being rendered to some universal or abstract idea.

This comes visible in the secular bias and in the case of religious
representation. The observable predominance of secular, Western values in the
outputs of CIR, reflects both the decontextualizing aspect and the dataset
compilation and algorithmic design, leading to a diminished visibility and often
distorted portrayal of religious diversity. Same kind of distortion appeared in the
case of tourism bias, where cultural and religious representations of certain
countries (such as Japan) where being categorized by the CIR systems as “spiritual”
and “aesthetics”, while others (such as the Muslim Middle East) were either mis-
recognized, or uncategorized altogether, as in the case of the missing category of
imam. This automated practice of unrecognition is a contemporary example of what
Stuart Hall identified as “representational silence” decades ago.

The findings also illuminate significant racial biases in how CIR systems
represent Christianity. The representation of Christianity in CIR systems frequently
adheres to Western, predominantly white images. These biases manifest in the
stereotypical portrayal of religious authority figures and followers, often aligning
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with dominant Western (racial) distributions, that do not reflect the diversity within
Christian communities. As mentioned above, these biases stem from the
recognition processes within CIR systems, which rely on culturally and historically
specific datasets. This not only distorts the global (and historical) reality of
Christianity’s diversity, but also reinforces long-standing racial stereotypes.
Following Hall’s conceptualization on representational silence, the “silence”
regarding Black Christianity and concepts related to Islam reflect global power
structures and reinforce existing hierarchies that can perpetuate marginalization.

In chapter 2.1.1, I also introduced Stuart Hall’s conceptualization of racisms,
relating to the global use and circulation of culturally specific understandings of
race. Based on the finding of this work, same kind of logic applies to the culturally
specific understandings of religion. As CIR systems are available (and connected)
transnationally, meanings produced by these systems have the potential to circulate
through various cultural and social settings, affecting the cultural expectations of
race, identity and religion. This might have many consequences.

As identity construction and imagining of self is happening more and more
on global digital platforms and in social media, embedded with recognition
technologies such as CIR, the representations and structures of expectations
regarding religious identities and practices are mediated globally through these
systems. Molded perceptions can escape the digital, becoming parts of our everyday
tangible reality and guiding our way of being in the world. An apparent aspect of
this entanglement are different conflicts between the cultural structures of
expectation and the meanings produced by Al. Firstly, by marginalizing religious
viewpoints, CIR systems can contribute to a broader cultural narrative that
undervalues or misinterprets religious expressions and symbols. Secondly, the
often distorted, and biased meanings produced by CIR not only affect the
communities (un)represented but also shape understandings of religion in different
parts of the world, potentially strengthening stereotyping, racism or cultural
homogenization. Thirdly, as religion is a significant social and psychological force
in the formation process of individual and group identities, the inability of CIR
systems to recognize and represent religion in certain racial and/or ethnic contexts
has direct social and psychological consequences for individuals and groups
belonging to and identifying with these groups.

Considering the six dimensions of representational harms by Shelby et al.
(2023), discussed in Chapter 2.4.2, it is clear that the representational silence of the
CIR systems can be considered as demeaning, erasing, and alienating social groups,
and denying people the opportunity to self-identity. By lacking representational
diversity and inclusivity, CIR systems also echo the sociopolitical contexts in which
these systems are developed.

Although the findings suggest that there was no statistically significant
gendered element in the whiteness bias of Christian authority figures, some gender
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bias was evident and observable with qualitative methods. In some images of
charismatic Christianity, CIR systems sexualized black women, associating the
semantic dimension of the classifications with "nightlife" or "dating" rather than
religion. By doing so, they reproduce the gendered way of sexualizing racialized
women identified for example by previous critical feminist research.

To conclude, the general representational and recognition inabilities,
followed by the biases identified in this study are not trivial; they play a significant
role in reinforcing unequal social hierarchies. The misrepresentation and
representational silence of non-white people within Christian contexts for example
can diminish their visibility and perpetuate exclusion. But can these distortions be
identified as algorithmic biases in the strictest sense of the term? According to the
tripartite categorization of computer biases made by Friedman & Nissenbaum
(1996, discussed in Chapter 2.4.1), the answer is not clear. To recap, Friedman &
Nissenbaum’s evaluation criteria for computer biases (pre-existing, technical or
emergent) are that a system assigns an undesirable outcome to an individual or
group of individuals on grounds that are unreasonable or inappropriate. In
Friedman and Nissenbaum’s view, bias can be called unfair discrimination only if it
occurs systematically and is joined with unfair outcome.

Although it is not possible with the research setting of this study to take a
direct stance on the “undesirable outcomes” of CIR on religious individuals or
groups, these can be reflected upon based on previous findings of the consequences
of AI bias. Furthermore, against the analytical backdrop of Friedman &
Nissenbaum (1996), the secular and racial biases, in addition to the Christianity
bias (indicated by the absence of the concept of “imam”), can be identified as clear
biases also under Friedman’s and Nissenbaum’s criteria. It is thus possible to
conclude that the observed biases meet at least some of the criteria of systematic
biases. It is also plausible that they could assign undesirable outcomes to religious
individuals or groups. These biases can easily be identified with the taxonomy of
sociotechnical harms of algorithmic systems by Shelby et al. (2023).

4.4.2 Representational silence as part of the struggle for
recognition

While CIR marks a major technological shift of our time, it also mirrors broader
societal problems, such as questions related to visibility, inequality and racism.
However, for a recognition technology such as CIR, representation is inherently
about detecting visual features. From the viewpoint of recognition theories on the
other hand, recognition is essentially about identity. Although visual features can
be included as a part of identity, identity obviously goes beyond visual features.
Identity combines subjective experience and self-understanding, temporal
continuities, geographical locations, racial characteristics and external
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classifications and meanings. It is something “holistic” and “experiential”, for lack
of a better words.

Recognition is tied to struggles over meaning formation, subjectivity,
identity, ideology, resources and power. Identity thus overlaps with questions of
machinic recognition. Axel Honneth’s recognition theory emphasizes the
fundamental human need for recognition, positing that identity formation and
personal development are deeply contingent on the acknowledgment of one’s
rights, capabilities, and achievements by others. Misrecognition or denial of
recognition, therefore, not only marginalizes individuals but can also perpetrate
harm, leading to diminished self-worth and social exclusion. When applied to CIR
systems, this theory underscores how these technologies can either affirm or negate
social identities through their representational practices. If a CIR system
consistently misrecognizes or fails to acknowledge certain groups—whether by race,
gender, or religion—it contributes to what Honneth terms a ‘struggle for
recognition,” where marginalized groups fight against their invisibility and
misrepresentation in digital and mediated spaces. Honneth's concept of "struggle
for recognition” can also be understood in a more "positive" sense, in that it is about
awakening to the political struggle to achieve social status. Honneth stresses that
the experience of injustice produces the need to struggle to be seen. For Honneth,
this struggle is always present somehow and somewhere, as an in-built feature of
human societies. Therefore, for Honneth, struggle is not the problem, but systemic
misrecognition and misrepresentation are.

Hall’s concept of representational silence complements Honneth’s ideas by
addressing the absence or underrepresentation of certain groups in media and
cultural representations. Representational silence can be seen as a form of
structural violence that erases or marginalizes (decontextualizes) certain identities
from public consciousness, contributing to a form of symbolic erasure. In the
domain of CIR, this manifests when these systems fail to accurately detect or
categorize images of certain demographic groups due to biases in the training data
or the algorithm’s design, effectively silencing their presence.

As articulated in chapter 4.4.1, in practice, CIR systems often reflect and
perpetuate the biases present in their training data. If the data predominantly
features certain racial or gender groups, the system will be more adept at
recognizing these groups while others remain underrepresented or misrepresented.
This bias leads to a form of representational silence where, for instance, non-white
or non-male images are less likely to be accurately recognized or categorized, thus
perpetuating existing social inequalities. Following Honneth, this misrecognition
can lead to a struggle for recognition as these groups seek to assert their visibility
and significance. However, since it is well known that companies have also removed
certain tags as a solution to the problems of bias, the overall problem space cannot
be reduced simply to matters of biased training data.
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Moreover, the struggle for recognition in the context of CIR systems and
religious representation is not just about visibility but also about the accuracy and
dignity of representation. For example, if a CIR system consistently mislabels
cultural or religious symbols, it not only misrecognizes but also potentially
disrespects the cultural significance of these symbols.

4.4.3 Can CIR in principle mediate genuine recognition?

Besides the struggle for recognition, the central philosophical problem preceding it
is the question of technologically mediated recognition. Technological systems such
as CIR are not yet considered as “genuine” mediators of recognition. Like I briefly
discussed in chapter 2.3, an argument against technological systems has usually
been made by using the philosophical requirement to intentionality — their
incapability of perceiving the “aboutness” of their targets. In other words, the
recognition-relations of CIR alone are perceived as mere physical or spatiotemporal
interpersonal relations (connections between lines, orientations, objects and
features), without any subjective view or stance. The problem is that even if they are
not granted this kind of intentionality, they still have some sort of agency — and first
and foremost social consequences — because of the designed function and goals they
have been given. For example, since they are trained on culturally produced human
data, they are vessels of our culture — in good and evil. Their agency is surrogative
since they adhere to certain mediated subjective and perspective positions: they
follow the opinions and standards of those who design and control them, and those
that emerge from the training data that also carries emerged cultural structures of
expectations.

When approaching this problem in relation to the conceptualization of
Honneth’s three forms of intersubjective recognition, love, equal respect, and social
esteem, the machinic nature of CIR seems to prevent them from granting genuine
recognition. There however seems to be a kind of an “anthropocentric bias” in this
kind of logic. The rejection of machines should not be based on mere aspects of their
subjectivism or perspectivism (they follow someone’s rules, ideas etc.), since this
also applies to us. Intentionality on the other hand depends on the definition. So
what exactly is it that makes humans better and suitable for recognition? Some kind
of species related similarity? From a strictly philosophical viewpoint, and without
positing anything non-material to human recognition (such as a soul), the role of
Al systems should be further considered in recognition theories.

It would seem, that a respectful act of religious recognition is impossible
without the capacity to represent ‘the other’ in a holistic way. For a computer vision
system, this kind of “holistic sight” would seem to entail the ability not only have
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some kind of wider contextual “meta representations” as “fail safes” for the cases of
novelty, but also the ability to combine and smash features between any existing
representational composite on top of the meta representations. From a
computational and architectural perspective, this might entail building systems
with constant feedback-loop mechanisms that increase the representational
flexibility in an environment, where everything (objects, features of the
environment etc.) is in constant flux. From the viewpoint of a system, this kind of
architectural design might help with its “internal struggle for recognition”, in
predicting from multiple sources of input in a noisy environment with competing
signals.

4.4.4 Alleviating the methodological bias of CIR

As was articulated in the introduction of this dissertation, social science and
humanities (SSH) disciplines have a strong need to adopt different computational
means and methods. However, the findings of this dissertation show that there is a
valid basis for caution in employing existing CIR systems for scholarly purposes.
The main finding of this work in methodological terms was, that different CIR
services disagree on their classifications. Thus, in many research cases rather than
using CIR, it would be more reliable to prioritize manual image annotation, guided
by specific research questions at hand.

However, researchers need to balance a cautious approach against the
potential advantages of employing CIR. In the case of choosing to use CIR, there
need to be ways to alleviate potential disadvantages, although reliable ones are hard
to come by. The first possibility to tackle the problem of disagreement would be to
build a custom classifier. Building a custom classifier is, however, laborious and
often necessitates a level of standardization that is not feasible for more exploratory
work. When classifiers struggle to adapt to image analysis conditions without pre-
defined categories, the process can hinder open-ended, fluid, and dynamic
exploration of large-scale visual materials. Additionally, it is unlikely that custom
tools will be able to fully address all potential challenges, such as the problems
related to representational biases. In addition only few researchers have the
comprehensive technical expertise required to build even a basic image-classifier
from scratch, whereas easy-to-access and comparatively inexpensive image-
recognition services can be seen as helping in democratizing image-analysis-based
techniques. Therefore, instead of outright avoidance of scholarly application of such
systems, it would instead be wise to follow the mitigation strategies proposed in
Article III. These enable scholars to utilize these services in a responsible, reflexive
manner, while considering cross-service label disagreement.

As a general strategy, it is important to engage using at least two separate
services to label their data (a method adhered to in Articles I and II). This practice
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facilitates a meticulous comparison of similarities and differences between the
services and enhances the probability of one's findings not being merely the product
of any service's idiosyncrasies.

However, more specifically, two precise strategies can be used at enhancing
the overall validity by managing these differences. The first strategy — arguably the
more manageable during the data-analysis phase — is using all generated labels
during the analysis. Although analyzing all the labels is important for any critical
comparative work, because of the sheer amount of the labels, this would in practice
many times mean settling to use only one service or reduce the data to a significantly
smaller proportions. This reduction of data size however inhibits finding possible
patterns that might emerge when utilizing a larger data. The second strategy centers
on the cross-service label agreement, as an indicator of label's quality. This
approach necessitates viewing image labels as data in their own right, accepting
disagreement as a natural occurrence that must be controlled for during the
analysis stages.

An empirical challenge that can manifest in research contexts utilizing CIR
is the aforementioned issue of services using comparable concepts but expressing
their outputs differently. For instance, if one service labels an image as "priest' and
another assigns 'bishop', do these services disagree, or is the underlying concept —
a hierarchical Christian clerical position — sufficiently similar? The invented
COSLAB-score approach assesses similarities at this level of detail, thus giving a
reliable way of assessing the services. This technique helps to eliminate ambiguous
labels from the dataset, while retaining those with sufficient agreement.

4.4.5 What to do with algorithmic bias?

The current wave of digital religion research emphasizes the interplay between
online and offline spaces, with a focus on the existential, ethical, and political
dimensions of digital religion. The discussion on algorithmic bias relates strongly
to all of these dimensions.

However, the discussion of algorithmic biases can be misleading if it rests on
an understanding that all the mistakes are just technological problems. This kind of
a presupposition has been identified as “technochauvinism”, but I would boldly call
it “technologism” since the term better describes that it is essentially about beliefs
and dogmatic positions towards increasing technological solutions. A technologist
approach considers computational solutions to be superior to all other solutions,
such as political or social solutions. While the tendency to focus on the issue of bias
in Al ethics is important, it can also draw us away from assessing the core practices
and problems in algorithmic systems. There has for example been criticism towards
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the increasing of mathematical expertise, which has become one frequently
proposed solution to produce “fairer systems”. Instead more focus should be guided
towards the underlying social, political, and economic structures.

Based on the findings of this research, the most detrimental cultural aspect
of CIR systems is that they reinforce stereotypes and are representationally
discriminative in the context of religion. This obviously cannot be remedied with an
“technological fix”. This is not to say that technological fixes are not important and
that an attempt to fix systems should not be pursued. On the contrary: Because CIR
systems are lacking semantic connections to the conceptual space of the “religious”
and “spiritual”, they obviously should be given training data with more diverse
cultural representations. In other words, if the desired structures and diversity are
not to be found in the training data, it cannot be found at all from the final product
(CIR system).

However, there is no point in analyzing CIR as “just” technology. CIR
systems are algorithmic systems which integrate work, data, code, and human
interaction. Therefore they also inherit all the problems related to these
dimensions. While some of the algorithmic biases identified in the findings of this
work might be idiosyncratic one-offs, which could be easily corrected (e.g., by
diversifying the training data), others, such as the representational silences reveal
powerful structural forces needing non-technical, societal and political remedies.

To address algorithmic bias is also to address the economic incentives
behind their development. Thanks to existing critical research on these systems
many of their biases are already known, however it seems that their owner
corporations are not very keen in fixing them. One could even argue that many CIR
systems producing biases are behaving as expected: within the designed margin of
error. They are “good enough” with their representational capabilities to produce
profit despite their problems. This is a common strategy although from an ethical
point of view, commercial demands taking precedence over human and social
values is not a sustainable strategy.

Addressing algorithmic bias in the context of CIR does require heightened
academic attention. A substantial proportion of this attention should be also
directed to the study of religion and CIR. A concerted effort to diversify the sources
of visual data used in training the systems could be considered as a first step. By
fostering a more inclusive approach to data collection and algorithm design, CIR
systems might more accurately and equitably contribute to a better digital portrayal
of religious diversity. This however calls for added cultural and religious studies
expertise in the design process of these systems. It also demands the utilization of
novel and reliable ways of using and testing CIR systems, such as by implementing
the COSLAB approach. These aspects would help mitigate some representational
bias and ensure a more balanced representation of global religious practices and
beliefs. However, also the right of not being unwillingly classified by recognition
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technologies should be discussed. For some vulnerable groups, such as the Uighurs
under constant Chinese digital repression, gaining this kind of “invincibility” could
be seen as important. On March 2024, The European Parliament harmonized rules
and regulations on Al in what became as the Artificial Intelligence Act'. Although
the act did not concentrate on recognition technologies, it however raised concerns
about Al-driven manipulative algorithmic practices. According to the act, such
practices can exploit users' vulnerabilities, especially when users are unaware of the
manipulative intent behind the content they encounter (pp. 3). These, according to
the act, ‘can undermine personal autonomy and democratic processes’ (pp. 3).

11 https://artificialintelligenceact.eu/
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5 Conclusion

In this dissertation, I have examined the recognition and representation capabilities
of commercial image recognition (CIR), and my findings have shown that CIR
services reproduce and amplify historical and societal representational biases,
especially in relation to religion and race. This results in biased representations,
manifesting in the misrecognition or non-recognition of non-Western, non-
Christian religions and particular racial groups, such as Blacks. Following Stuart
Hall, this was identified as CIR systems producing “representation silence”. This
dissertation has emphasized that CIR is not merely a technological tool; as
algorithmic systems CIR embody representations and structures of cultural
expectations, which are co-created ideals that fuse material, conceptual, and value
perspectives. These expectations have an impact on social perceptions and
experiences. While some may hope for technology to develop an unbiased form on
its own, history — and the persistence of biases — suggests that technological
imperfections are intrinsically tied to social practices and societal values. These
biases, when unchecked, tend to privilege hegemonic powers while
decontextualizing and rendering marginalized communities invisible or
misrepresented. This dissertation’s emphasis on recognition theories posits that
recognition is essential for individual and group identity and societal cohesion.
Current CIR technologies fall short in recognition, further alienating the already
marginalized.

Solutions to the biases of recognition technologies such as CIR are not
merely technical; addressing the deeper-rooted societal, economic, and political
structures is imperative. Therefore, the debates surrounding algorithmic harms
need to go beyond identifying biases and errors. Discussions and changes in
practices must delve into the reasons behind these errors, and whether biases are
truly "unexpected" or rather a manifestation of societal expectations, commercial
interests, or arise from the commensurability processes of contemporary
datafication. While it is tempting to view technological solutions as the ultimate
answer, such a mindset might further embed us in a cycle of “technochauvinism”.

This dissertation offers insights into CIR and its implications for the study of
digital religion, and social sciences and humanities more broadly. It also presents a
novel computational tool (COSLAB) for helping with reliability questions that are
related to CIR as a methodology. By investigating the biases and representational
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issues of CIR, the research illuminates the challenges and opportunities presented
by modern recognition technologies in understanding and representing religious
practices and beliefs. The findings emphasize the nuanced dynamics of secularism,
consumerism, prejudice, racism, and sexism present within these digital tools,
which can inadvertently shape our understanding of religious practices. Moreover,
by highlighting the technological reductionism of religious identities into mere data
points, the research underscores the inherent danger of simplifying multifaceted
cultural expressions and practices. For scholars and practitioners in the digital
study of religion, and in the social sciences and humanities more broadly, this work
acts as a clarion call for greater scrutiny, reflection, and critical engagement with
the digital tools and platforms we employ.

Furthermore, by shedding light on the representations these systems
produce, the research positions itself as an effort in bridging the realms of
technology and religious studies, fostering a deeper understanding of the dynamic
interplay between the two. In essence, my study brings to the fore the urgent need
to critically assess and understand the role of technologies like CIR. Only through a
comprehensive and introspective examination of the past and present can we hope,
imagine and aim to create technologies that are equitable, just, and truly reflective
of the diverse tapestry of human experiences.

5.1 Limitations of this study and opportunities for future
research

Like all research, this study has its limitations.

Firstly, since image recognition systems evolve and their outputs change, the
constant development introduces challenges related to their performance over
time. The research articles therefore investigate already lost moments. The data
selection reflects the moment of entry into research in the period of 2021-2023.

Secondly, as the data was collected from US based services, a more profound
discussion of US race and religious relations as the context of commercial image
recognition system’ biases would have been ideal.

Thirdly, findings of articles I and II indicate that whiteness is a norm in the
outputs of the studied CIR systems. Since in this study the focus was on qualitative
close reading, the observed race and gender bias require further research with
larger datasets. Using synthetic data could be one solution for enabling a study of
CIR systems and the effect of race with added control and reliability.

Fourthly, the interdisciplinary setting of this research posed limitations for
theory development since concepts and terms are used and understood differently
in different fields. For instance the relationship between social theories of
recognition and recognition technologies could be explored further in the future.
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Finally, in terms of methodology, different image, character and object
recognition technologies will continue to challenge more traditional approaches of
the study of religion. At the same time, with all their shortcomings and
complexities, they also open up a new world of possibilities for studying religion.
For instance, combined with various theoretical approaches, such as cognitive
science of religion, or by implementing synthetic data generated by generative Al
into the research designs, it could be possible to study e.g., the effects of certain
religious and ritual settings, symbolism and embodied expressions on human
cognition such as perception, gaze focus or affective and emotional responses and
memory. Expanding AI technologies and tools are a treasure trove for social
sciences and humanities. This study has scratched the surface of some of the issues
they bring for study of religion. In the future AI technologies will continue challenge
religious studies with new ontological, epistemological and ethical questions.
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