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Abstract

Generative AI Image Tools for Creative Work: Social and Ethical Perspectives in Japan
from Computer Science Graduate Students and Experts

Sharon Chee Yin Ho

The growing interest to incorporate generative artificial intelligence (GenAI) image tools into

creative workflows has raised concerns about the social and ethical implications it may have on

Japan’s creative industries. This exploratory study is the first to discuss what oversights may emerge

on such issues from prospective Japanese generative AI researchers - computer science (CS) grad-

uate students studying in Japan.

From June 2023 to August 2023, nine CS graduate students studying in Tokyo were interviewed

to understand how CS graduate students in Japan discuss GenAI image tools’ 1) technical aspects,

2) social and ethical aspects, and 3) cultures in AI research, as well as three experts to investigate

the 4) legal, social, and cultural impacts of using GenAI image tools for creative work in Japan.

The results indicate that CS graduate students do discuss various ethical and social aspects

with GenAI image tools, but many neglected to see how widespread industry usage in Japan has

the ability to further marginalize artists in creative workplaces and jeopardize critical aspects of

workplace pedagogy in creative industries.

This study provides insight into the mindsets of prospective GenAI researchers in Japan and

indicates areas of future work that can better prepare them as future knowledge holders and inno-

vators in the field. AI researchers from Canada, Japan, and around the world are encouraged to

adopt participatory AI design practices to involve stakeholders throughout the planning, design, and

evaluation processes of GenAI image research so they respond to the needs, values, and concerns

of artists and creative professionals.

iii



Related Publications

• Ho, S. C. Y., Ema, A., Tajmel, T. (2024). The Impacts of Text-to-Image Generative AI on Cre-

ative Professionals According to Prospective Generative AI Researchers: Insights from Japan.

Proceedings of the AAAI 2024 Spring Symposium. https://doi.org/10.1609/aaaiss.v3i1.31256

• Ho, S. C. Y., (2023). From Development to Dissemination: Social and Ethical Issues with

Text-to-Image AI-Generated Art. Proceedings of the Canadian Conference on Artificial In-

telligence. https://doi.org/10.21428/594757db.acad9d77

iv



Dedication

To my family, friends, and mentors.

v



Acknowledgments

I would like to express my sincere gratitude to my co-supervisors, Dr. Tanja Tajmel and Dr.

Emad Shihab, for their invaluable wisdom, guidance, and unwavering support—thank you for be-

lieving in me and for encouraging my growth in and out of research. I also wish to thank Lori

Akiyama and the members of the EDI Lab and the DAS Lab for their feedback and encouragement,

and to my friends for bringing smiles and laughter throughout this journey. This thesis would also

not be possible without the generous funding and support of the CREATE SE4AI Program and the

Mitacs-JSPS Summer Program.

At The University of Tokyo, I am deeply grateful to Dr. Arisa Ema for her insights and expertise,

to Emi Okada and Rie Hayafune for the warm hospitality I received throughout my stay, and to Jun

Kuribayashi for helping me conduct and analyze the Japanese interviews and data.

Last but certainly not least, I want to thank my parents and my sister for being my greatest

motivation and support system. It is without a doubt that I am who I am and where I am today due

to their unwavering love and support.

vi



Preface

While witnessing the growing excitement in the tech community on the capabilities and promises

of generative AI (GenAI) image tools, alongside the concerns and apprehensions from artists who

fear these technologies could threaten their careers and their purpose as artists, I felt that there was

no better time than the past two years to undertake an interdisciplinary study on how the perceptions

of GenAI image tools by aspiring GenAI researchers may differ from the realities experienced by

artists and creative professionals. My passion for Japanese animation and comics, along with the

widespread use of GenAI tools to create artworks in these styles, led to placing the focus on my

study on Japan, where these dynamics are particularly relevant.

In 2023, I was honoured to receive a 10-week fellowship through the Mitacs-JSPS Summer

Program, which allowed me to conduct data collection for this research at The University of Tokyo

under the guidance of Dr. Arisa Ema, a renowned Japanese researcher in the field of science and

technology studies (STS) on the risks and benefits of artificial intelligence.

My Master’s research seeks to illuminate the often overlooked cultural, pedagogical, and labour-

related implications with GenAI image tools for creative work, with a particular focus on its integra-

tion and use within creative industries in Japan. Through this thesis, I aim to encourage researchers

in the field of GenAI to develop a deeper understanding on such issues so that future GenAI image

tools will be developed with such considerations at the forefront.
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Chapter 1

Introduction

1.1 Thesis Introduction

Recent advances in natural language processing techniques and image generation capabilities

with diffusion models have allowed mainstream and state-of-the-art Generative AI (GenAI) image

models—such as OpenAI's DALL-E (Betker et al., 2023; Ramesh, Dhariwal, Nichol, Chu, & Chen,

2022), Midjourney1, and Stability AI's Stable Diffusion (Podell et al., 2023; Rombach, Blattmann,

Lorenz, Esser, & Ommer, 2022; Sauer et al., 2024)—to produce images that rival the quality of

human-created art and real photographs (Oppenlaender, 2022). In particular, the ease of use and

ef�ciency of GenAI image tools in producing images resembling popular styles found in manga

(Japanese comics) and anime (Japanese animation) have been generating growing interest in Japan

to incorporate these tools into creative work�ows for industry (Deck, 2023a; Osaki, 2023) and

for personal use (Deck, 2022). However, there are growing concerns about the legal yet ethically

questionable practice of scraping billions of copyrighted images on the internet for training data

and its potential for copyright infringement (Clarke, 2022), along with concerns that artists will

lose opportunities for employment given how GenAI image models allow laypeople to produce

high-quality images easily and ef�ciently without prior artistic skills or training (Shaf�, 2023).

In 2016, Japan's Cabinet Of�ce established an agenda for science, technology and innovation

1https://www.midjourney.com/home
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(STI) toward a Society 5.02 that aims for “a human-centered society that balances economic ad-

vancement with the resolution of social problems by a system that highly integrates cyberspace

and physical space” as part of its 2016 Fifth Science and Technology Basic Plan for the period of

2016-2021 (Fukuyama, 2018) and in its subsequent 2021 Sixth Science and Technology Basic Plan

set for the period of 2021-2026 (Government of Japan, 2021). Although this demonstrates Japan's

interest in developing a more equitable society alongside technological and economic development,

the introduction of social and ethical issues due to the incorporation of GenAI image tools into

Japan's creative industries may thwart such efforts. Given the long-established culture for indus-

tries in Japan to grant permission to individuals to reproduce copyrighted characters when creating

self-published derivative works, Japan is currently in a unique position as an early testing ground

on the ethics and copyright liability of AI-generated art (Deck, 2022).

To address the social and ethical issues that stem from GenAI technologies, current and future

AI practitioners in Japan, especially researchers at the forefront of such innovations at leading R&D

labs in the country, will become key experts involved in policy and regulation. This is due to the fact

that expert knowledge is a fundamental component in Japan's policy proposals on social innovation

(Ghinoi & Omori, 2023). An interdisciplinary understanding of the ethical and social implications

of GenAI technologies, which combines technical knowledge and awareness of its impacts on so-

ciety, will allow these AI practitioners to not only better inform government and policymakers on

how to properly mitigate potential harm caused by the usage and distribution of GenAI image tech-

nologies, but also on how to better design and create such tools that take into consideration how

such tools can have profound impacts on the livelihood and socioeconomic situations of artists and

creative professionals in Japan's creative industries.

Therefore, my study investigates which oversights computer science (CS) graduate students

(i.e., prospective GenAI researchers) studying at a Japanese university have toward the social as-

pects of GenAI image technologies when used for creative work, and subsequently what aspects

of AI research culture may contextualize such understandings. In addition, I investigate what so-

cial and ethical implications are currently acknowledged by experts if GenAI image tools are to be

incorporated into Japan's creative industries. Therefore, my research questions are as follows:

2https://www8.cao.go.jp/cstp/english/society50/index.html
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• RQ1. What are the strengths, bene�ts, and limitations seen by CS graduate students in Japan

if generative AI image tools are used for creative work?

• RQ2. What social and ethical aspects of generative AI image tools for creative work are

mentioned by CS graduate students in Japan?

• RQ3. What aspects of AI research culture do CS graduate students in Japan discuss when

speaking of the research behind generative AI image tools?

• RQ4. What are the social and ethical implications if generative AI image tools are used in

Japan's creative industries according to experts?

To answer my research questions, I conducted interviews with two groups of participants: 1)

graduate students studying computer science or a related �eld at a Japanese university and 2) legal,

social, and cultural experts on AI's impact on Japan's creative industries. To identify major themes

discussed during the interviews, I chose an inductive approach. This means that I identi�ed themes

without prede�ned and preexisting categories. Instead, using the thematic analytical approach de-

veloped by Braun and Clarke (2006), I identi�ed major themes and sub-themes as discussed by all

interview participants.

The results demonstrate that the CS graduate students I interviewed discussed various technical

and social aspects of GenAI image tools if used for creative work. However, many did not display an

awareness towards how aspects of culture and labour in Japan's creative industries, which are critical

to one's vocational development as a professional artist, could be jeopardized from the use of GenAI

image tools, as discussed by the experts. Therefore, I demonstrate that there is a critical need for

GenAI researchers to engage in participatory AI design practices such that the insights and needs

of artists and creative professionals are properly incorporated and re�ected in the development,

design, and evaluation of GenAI image models. From this thesis, I further encourage Canadian and

Japanese GenAI researchers and policy makers to re�ect on the implications of my �ndings and to

consider how the use of GenAI image tools can affect Canadian and Japanese artists and creative

workers at various socioeconomic, vocational, and pedagogical levels.

3



1.2 Thesis Overview

This thesis is organized as follows:

• In Chapter 2, I outline the related literature.

• In Chapter 3, I de�ne my four research questions and my methodology. I describe in detail

the sampling process, interview protocol, and how I performed the thematic analysis of the

interview data.

• In Chapter 4, I present the results of my four research questions.

• In Chapter 5, upon re�ecting on the results, I discuss areas of oversight that prospective

GenAI researchers in Japan may have on the social and ethical implications of using GenAI

image tools for creative work. I encourage the practice of participatory AI design in GenAI

research.

• In Chapter 6, I discuss the limitations of my study. I examine the internal, external, and

construct validity of my research.

• In Chapter 7, I present my conclusion, implications of my �ndings for Japan and Canada, as

well as areas for future work.

In this thesis, I de�ne creative work as specialized labour in the form of producing original forms

of tangible creative expressions3. Since GenAI image tools produce images as tangible outputs, the

creative expression primarily discussed in this thesis involves the use of GenAI image tools for

illustrative or photographic renditions. In addition, creative work in this thesis pertains less to

work produced by hobby artists (i.e., individuals occasionally creating works of art for casual and

personal ful�llment), but rather to artists regularly creating works of art, typically at a workplace,

as a form of trade, profession, or vocation, and usually as a main source of income4, whom I refer

to as creative workers or creative professionals.

3https://fairuse.stanford.edu/overview/faqs/copyright-basics/
4https://www.legislation.gov.uk/ukpga/2005/5/section/221
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1.3 Thesis Contribution

This thesis presents a valuable contribution to GenAI researchers, the CS education community,

and to creative industries in Japan. In particular, it:

(1) provides the �rst literature review on the current usages and impacts of GenAI image tools in

Japan's creative industries and society at large, including key ethical and social implications

discussed in existing research and in contemporary news regarding its development and usage.

(2) introduces the �rst study to investigate what CS graduate students in Japan view as the tech-

nical, social, and research aspects of GenAI image tools, especially in the context of creative

work.

(3) presents a list of challenges that creative professionals can face if GenAI image tools are to be

used in Japan's creative industries, as perceived by legal, social, and cultural experts in Japan.

(4) suggests the gaps that are present between the understanding of the social and ethical impli-

cations of using GenAI image tools for creative work by CS graduate students in Japan and

Japanese experts, especially in the context of pedagogy, culture, and labour behind creative

work in Japan.

(5) encourages regulatory bodies and creative industries in Canada and Japan to learn from my

�ndings and presents a pressing need for GenAI researchers working on GenAI image tech-

nologies to engage in participatory AI design, which centres around a collaborative effort

to actively work with and engage with artists and creative professionals to ensure that the

technology can meet their creative and personal needs.

5



Chapter 2

Literature Review

In Chapter 2, I �rst present in 2.1 how popular GenAI image tools have various social and

ethical implications due to their potential for harmful usages and from how the training data was

sourced. In 2.2, I follow up this notion by presenting inherent ethical issues with open-source

GenAI image models and techniques. In 2.3, I share ongoing initiatives that aim to protect artists

during legal uncertainties with the development and usage of GenAI image technologies. In 2.4,

I present existing literature and scholarly work that have investigated various social and ethical

implications of using GenAI image models as creative tools, with a particular focus on interview

studies involving creative professionals and computer scientists. Finally, due to the novelty of this

study being focused on Japan, in 2.5, I also provide the �rst non-exhaustive overview and timeline

on notable instances where GenAI image tools have been commercially used and discussed in Japan

between 2022 and 2024.

2.1 Social and Ethical Issues with AI-Generated Art

Since 2020, diffusion models have quickly proven to be more effective and ef�cient at image

synthesis compared to generative adversarial networks (GANs), which prior to this time were con-

sidered the preferred state-of-the-art technique (Dhariwal & Nichol, 2021). Soon thereafter, systems

specializing in creating AI-generated images, which often operate as text-to-image systems, have

6



been quickly adopting diffusion models for image synthesis. Notable examples of text-to-image sys-

tems that utilize diffusion models include OpenAI's DALL-E 2 and DALL-E 3 (Betker et al., 2023;

Ramesh et al., 2022), Stability AI's Stable Diffusion (Podell et al., 2023; Rombach et al., 2022;

Sauer et al., 2024), Midjourney1, and Adobe Fire�y2. Since 2022, these models have sparked sig-

ni�cant discussions on the automation and commodi�cation of the creative process (Vincent, 2022),

their impact on the livelihood and morale of artists (Santos, 2022), and the often non-consensual

usage and collection of copyrighted images to build training datasets (Xiang, 2022). Such datasets

have often been found to include explicit and graphic content from the internet (Xiang & Maiberg,

2022).

Because it is legal to use copyrighted images and content without requiring consent from right

holders for model training, it is currently unclear how capable current copyright and intellectual

property laws can properly address potential copyright infringement from images synthesized with

GenAI image tools (Deck, 2022; Xiang, 2022). Although Adobe Fire�y prides itself as an ”ethical”

alternative to its competitors by having its training data sourced from Adobe's proprietary set of

stock images, alongside licensed content and those from the public domain, reports have found that

AI-generated images, such as those generated with Midjourney, were submitted onto Adobe's stock

photo library and included in Fire�y's training dataset (Metz & Ford, 2024). Midjourney has been

found to have used works belonging to more than 16,000 artists as model training data without

obtaining consent from their rights holders (K. K. Ho, 2024). As of December 2024, Stability AI

and Midjourney are also defendants in ongoing class-action lawsuits in the United States due to

alleged copyright infringement from their models and services (Court Listener, 2024).

2.2 Ethical Problems with Open-Source Models and Techniques

While Midjourney and several other popular state-of-the-art diffusion models for text-to-image

generation are proprietary, Stable Diffusion3 differs by fully disclosing the training data that were

1Midjourney Homepage: https://www.midjourney.com/home
2Adobe Fire�y Product Page: https://www.adobe.com/ca/products/�re�y.html
3Stable Diffusion Repository on GitHub: https://github.com/CompVis/stable-diffusion
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used and for allowing commercial usage of its open-sourced code and model weights. The train-

ing dataset of Stable Diffusion consists of a subset of over 2.3 billion images (LAION-2B)4 from

the openly accessible LAION-5B dataset (Schuhmann et al., 2022), a collection of 5.85 billion

image-text pairs scraped from the internet. This dataset raises questions on the ethical and the non-

consensual nature of gathering such an abundant amount of un�ltered images on the internet to

be used as training data (Xiang, 2022), which on top of containing sensitive and explicit imagery

(Xiang & Maiberg, 2022), also makes the model itself routinely exhibit cultural and racial biases

(Bianchi et al., 2023).

In addition, �ne-tuning techniques for diffusion models have also appeared, such as Dream-

Booth (Ruiz et al., 2023), Textual Inversion (Gal et al., 2022), and LoRA models (Hu et al., 2021).

These methods allow diffusion models to be further �ne-tuned to represent speci�c subjects and

styles from a new targeted set of image-text pairs as additional input training data in order to better

generate the depicted subjects and styles in its outputs. These techniques have allowed many AI

start-ups to launch more specialized and re�ned generators built on top of Stable Diffusion. Such

abilities to personalize subject matter have sparked concerns and speculation that AI-generated art

could be a new form of deepfake, as tools such as Stable Diffusion and Textual Inversion are open-

sourced, allowing for technical restrictions on the content subject matter to be removed and gener-

ated images to be subject speci�c, which could be utilized as a new medium for disinformation and

sexual abuse (Knight, 2022; Wiggers, 2022). Contemporary artists, such as the late Kim Jung Gi

(Deck, 2022) and Hollie Mengert (see Figure 2.1) (Baio, 2023), were faced with instances where

models were being �ne-tuned to imitate the style of their artworks and were distributed online with-

out their consent. Popular fantasy artist Greg Rutkowski has also found his art style incorporated in

AI-generated art and his name frequently used as a prompt, even more so than Picasso, Michelan-

gelo, and Leonardo da Vinci combined (Heikkilä, 2022).

4Stable Diffusion v1 Model Card: https://github.com/CompVis/stable-diffusion/blob/main/StableDiffusion v1 Model Card.md
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Figure 2.1: Artwork by Hollie Mengert (left) vs. images generated with a Stable Diffusion model
�ne-tuned to her style using DreamBooth (right) (Waxy.org, 2022)

2.3 Protecting Artists in an Era of Rapid GenAI Development

Software systems and art hosting websites have been created to provide resources and tools for

artists and individuals to have a level of awareness and control over their artworks and images found

online. Spawning AI's ”Have I Been Trained?”5 allows individuals to search whether their images

have been scraped as part of LAION-5B, a training dataset used to train GenAI models, by providing

text, an image, or a website. This site allows users to �ag and label images and web domains that

they do not want used as training data for future AI models into a ”Do Not Train Registry”. This

registry allows commercial AI trainers to avoid including in such works in their training datasets if

they wish to respect the wishes of their respective rights holders.

While ”Have I Been Trained?” aims to advocate for consent in AI training practices, the SAND

Lab at the University of Chicago developed two systems, Glaze6 (Shan et al., 2023) and Nightshade7

(Shan et al., 2024), with the intent to allow artists to safeguard their artworks when used without

consent as future GenAI model training data. Glaze and Nightshade processes images with machine

learning algorithms to minimally alter them in such a way that they are undetected by the human

eye, but are modi�ed suf�ciently enough for GenAI models to fail at properly learning its depicted

visual characteristics during training. Glaze's algorithm prevents GenAI models from learning its

characteristics as depicted for the human eye (Shan et al., 2023), while Nightshade's approach aims

5Have I Been Trained? Homepage: https://spawning.ai/have-i-been-trained
6Glaze About Page: https://glaze.cs.uchicago.edu/aboutus.html
7Nightshade About Page: https://nightshade.cs.uchicago.edu/aboutus.html
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to distort feature representations inside GenAI image models once it has been trained on a suf�cient

amount of images altered with Nightshade, with the intent to discourage model developers from

using unlicensed images that are scraped from the internet (Shan et al., 2024).

After Meta's announcement to use all user-posted content as training data starting June 26,

2024 for their GenAI systems, Cara quickly rose in popularity as an art sharing and social media

platform, causing its user base to grow from 40,000 users to 650,000 users in a single week (Jiménez,

2024; Silberling, 2024). Cara8 was founded in December 2022 by Zhang Jingna, a world-renowned

photographer. Its mission is to provide a platform for creatives to share their own human-made

artworks while prohibiting AI-generated artworks on the platform until ethical and privacy issues

around GenAI datasets are resolved through legislation during a time where creative workplaces are

gradually adopting AI usages.

2.4 Social and Ethical Implications For Creative Industries

Resources such as ”Have I Been Trained?”, Glaze, Nightshade, and Cara are only the �rst

steps in a domain that is ever evolving where new technologies become increasingly re�ned and in

constant need for newer alternatives to protect creatives and their data from being misused without

their consent. However, for future GenAI image system designs to avoid jeopardizing the well-

being and livelihood of living artists at large, interdisciplinary research and education should be

conducted to advocate for a nuanced development of social and ethical awareness among researchers

and practitioners developing future GenAI tools, along with understandings and perceptions from

creative communities.

In 2.4.1, I discuss various academic works that have outlined various impacts that GenAI image

tools could have toward creative professionals. In 2.4.2, I present interview studies conducted by

scholars with artists, industry professionals, and computer scientists on their opinions on GenAI

image tools and their perspectives on how it could impact creative work.

8Cara About Page: https://cara.app/about
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2.4.1 Impact on Artists

Ko et al. (2023) conducted an interview study consisting of 28 visual artists and did a systematic

literature review of 72 system/application papers on how GenAI image systems, such as large-scale

text-to-image (T2I) GenAI models, can be used in creative works. They concluded that T2I systems

can be used to support creative works by automating aspects of the creation process, expanding on

creative ideas, and facilitating or arbitrating aspects of the communication process.

Despite co-creative capabilities with GenAI image systems, there are studies that have ques-

tioned whether AI-generated art may impact artists and creative professionals on a social and ethical

scale. Jiang et al. (2023) reviewed harms stemming from the use and proliferation of AI-generated

art for professional artists. The authors discussed how the artistic process is uniquely human and

that GenAI image models should not be anthromorphisized and used as a replacement for artists.

The impacts that AI-generated art could have towards artists include damages to their reputation

through mimicry and impersonation, �nancial loss from potential job loss and displacement, hege-

monic views and stereotypes of generated images, plagiarism, and copyright infringement. As a

result, artists may be reluctant to share works due to unethical practices by GenAI industries with

non-consensual mass scraping and training of works posted online by artists. The authors also re-

marked how current gaps in copyright laws in the United States of America and around the world

do not take into account and do not protect artists from the social and economic harms that can be

caused by AI-generated art.

Piskopani, Chamberlain, and Ten Holter (2023) explored contemporary examples of how artists,

AI developers, and consumers and audiences of AI-generated art have started approaching and

reacting to the social, ethical, and legal implications of using GenAI image tools. Implications

outlined include worries from artists of copyright infringement, privacy concerns when personal

photos are used as training data, stereotypes and bias in training datasets, the ability for these models

to devalue the philosophical aspects of art, the act of deception when AI-generated images are

not discernible from human-made art, and questions of whether ”democratization” efforts by AI

platforms are appropriating and monetizing the works of living artists and humanity's collective

imagination and knowledge without compensation.
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Sætra (2023) identi�ed macro, meso, and micro level challenges in society when it comes to

the proliferation of GenAI models at large. At the macro level, GenAI can jeopardize democratic

and political stability, replace workers or change the nature of work, promote status quo through the

use of historical data, and contribute to greenhouse gas emissions and large amounts of energy con-

sumption. At the meso level, there is potential for GenAI to change professions and power dynamics

at the workplace, appropriate and reproduce styles from human-made content that are trained and

obtained without consent, and allow further discrimination and negative effects on marginalized

group due to infrastructural and societal dynamics in historical data from marginalized groups. Fi-

nally, at the micro level, there are concerns that GenAI systems can contribute to cognitive atrophy

for mentally and cognitive challenging tasks and aspects of creative work, can become adept at per-

suasion and manipulation, and can create a preference for GenAI companionship rather than with

humans.

2.4.2 Understanding How Creative Professionals View GenAI

Inie, Falk, and Tanimoto (2023) conducted a qualitative survey with 23 creative professionals

on their opinions on GenAI. Worrisome aspects of GenAI discussed by these creative professionals

include copyright infringement, a desire for quantity over quality, and its ability to circumvent and

undermine the creative process. Reasons brought forward by those surveyed on why not to worry

about GenAI include: its inability to operate without human-made input found within datasets,

outputs lacking originality, and artist/client relationships and creative work�ows being too complex

for AI to emulate. Positive aspects of how GenAI can allow artists to create higher-quality works

include GenAI's ability to raise an individual's productivity and ef�ciency, in addition to its ability

to provide inspiration through generated examples.

Shi, Jain, Duan, and Ramani (2023) interviewed 25 individual artists involved with GenAI in

their artistic processes and found that artists would encounter a dilemma of compromising one's

personal preference and taste in art, in exchange for productivity and ef�ciency to gain a competitive

edge when using GenAI. The artists interviewed also expressed fears of unemployment, plagiarism,

and privacy, along with ethical concerns about fraudulent and malicious usages.

Vimpari, Kultima, Ḧamäläinen, and Guckelsberger (2023) interviewed 14 game professionals in
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the Finish video games industry to gain insight into their perspectives on how text-to-image GenAI

systems may be integrated into the Finnish video game industry. While T2I can empower smaller

game studios, create job opportunities, alleviate repetitive tasks, and foster opportunities to enhance

creative expressions, it can also hinder existing jobs, deny new and extensively trained workers from

entering the industry, increase the quantity of games at the expense of reduced quality, cause guilt

in cases of mandated uses which go against one's personal code of ethics, and lead to potential loss

of agency and meaning in artistic work.

Roosa Wingstr̈om and Lundman (2024) interviewed 52 computer scientists and new media

artists based in Finland who use AI in their works to derive similarities and differences between

their de�nitions of creativity. In their study, although computer scientists and new media artists

using AI de�ned creativity similarly, they found that AI offers differing roles when it comes to sci-

enti�c and artistic creative processes. Although many of the computer scientists interviewed did not

see a co-creative relationship with AI in their work, many artists interviewed worked co-creatively

with AI. For computer scientists, accurate and trustworthy results are essential for AI systems,

whereas artists approach AI as a system to explore new ideas and playful usages.

Santo, Santos, and Inácio (2023) held interviews with 21 creative individuals in a variety of

creative �elds with no knowledge on GenAI models. To understand what creative activities and

parts of the creative process each participant would want to share with a machine, participants were

made to interact with Meta's WhatsApp messaging application for a week as a hypothetical creative

machine. Follow-up interviews with each participant were conducted to understand their experi-

ences and opinions. Participants were also asked to use DALL-E 2 to understand how generative

tools could help them with their creative work. From a combination of interviews and WhatsApp

as a digital cultural probe, the authors gathered a set of domain-agnostic patterns for user needs and

contexts of use that could be leveraged as functional requirements for user-centered AI software and

provided a classi�cation framework for creative tools and co-creative systems.

Hemment et al. (2023) conducted a workshop with artists, AI researchers, and designers to

collaboratively identify social and technical issues with AI development. They present how liter-

ature on AI literacy suggests four types of methods: 1) awareness, 2) technical understanding, 3)

normative assessment, and 4) making critical links to broader structures of power. Through their
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discussions with artists, scientists, and social scientists in their workshops, they found that the most

important focus should be on critical links to broader power structures, given that there is currently

too much focus in AI research on technical explainability, instead of questioning whether a technol-

ogy should exist.

2.5 Situation Surrounding GenAI Image Tools in Japan

In 2.5.1, 2.5.2, and 2.5.3, I present selected examples illustrating how various GenAI image

tools, usages, and notable controversies have appeared in Japan, in addition to how illustration-

oriented services and tools integrating GenAI image models have responded to backlashes and crit-

icisms. In 2.5.4, I highlight notable cases that illustrate how GenAI image tools can contribute to

job loss or job augmentation in Japan's creative industries. In 2.5.5, I present surveys conducted

on how creative professionals working in Japan have reacted and expressed concerns about GenAI

developments at large. In 2.5.6, I introduce initiatives that are working towards protecting Japanese

creatives and their works from being used without consent when developing GenAI image models.

Finally, in 2.5.7, I discuss ongoing initiatives in Japan that are working to ensure future safe and

ethical developments and distribution of GenAI image tools in Japan.

2.5.1 Japan as a Priority Market

Perhaps due to the worldwide popularity of Japanese pop culture, speci�cally that of Japanese

animation (anime) and Japanese comics (manga), GenAI diffusion models are popularly marketed

and used to create images resembling popular works in anime and manga. In February 2022, Mid-

journey releasednijijourney9, a �ne-tuned version of Midjourney that specializes in generating

anime and manga-styled art, and in October 2022, the American company Anlatan followed suit

by implementing its own customized version of Stable Diffusion, namedNovelAI Diffusion10. In

January 2023,Stability AI, the creators of Stable Diffusion, declared Japan a priority market and

expressed interest in growing support for the country's gaming, advertising, and art sectors with

their GenAI models (Deck, 2023b, 2023c). Soon after, in November 2023, Stability AI released a

9Nijijourney Homepage: https://nijijourney.com/
10NovelAI Homepage: https://novelai.net/
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�ne-tuned version of Stable Diffusion XL (SDXL), calledJapanese Stable Diffusion XL(JSDXL)

(Stability AI Ltd., 2024). This model produces outputs that better represent Japanese people and

Japanese artifacts and imagery (see Figure 2.2) given the generally white-dominated and Western-

centric distribution of images found in the Stable Diffusion training dataset, making it the �rst time

that Stability AI had released a GenAI image tool specialized for a speci�c region and culture.

Figure 2.2: ”Pro�le photo of a high school boy” (Left: DALLE-3, Center: Translated Prompt +
SDXL, Right: JSDXL) (Stability AI Ltd., 2023)

2.5.2 Examples of Commercial Usages in Japan

The use of GenAI image tools in Japan for product and graphic design is also being explored.

For example, car manufacturerToyotahas started to use GenAI text-to-image models for vehicle

designs (Toyota Research Institute, 2023). Beverage brands in Japan, such asCoca-Cola Japan

(Kawamura, 2024) andIto-En (Ito En, Ltd., 2023), have used GenAI for marketing, packaging,

and product design purposes. Japanese musical artists such asYuzu (Natalie Music Editorial De-

partment, 2023b) andBlue Encount (Natalie Music Editorial Department, 2023a) have also used

GenAI images for their album cover and music video backgrounds, respectively, with the latter us-

ing Midjourney. There is also interest in integrating GenAI image tools into broader online services

such as chatbots. For instance, in May 2023, Rakuten's Viber incorporated the use of OpenAI's

DALL-E into its of�cial AI chatbot calledViber AI Chat (Viber Media S.a.r.l., 2023). Japanese

startup picon Inc. also created a chat bot calledAI Chat-kun11 that generates images using Sta-

ble Diffusion and is hosted on LY Corporation's LINE messaging platform. LINE is the country's

most popular messaging app, as it boasts more than 95 million active monthly users in Japan, which

11AI Chat-Kun Product Page: https://picon-inc.com/ai-illust(in Japanese)
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represents more than 70% of the country's population (Byford, 2023). Local governments in Japan

have also embraced the use of GenAI image tools for promotional purposes. For instance,Sakai

City in Japan's Fukui Prefecture encouraged the submission of AI-generated art for a contest to

promote local tourism (Kaiba Co., Ltd., 2023).

2.5.3 Notable Controversies in Japan

I will introduce notable instances from August 2022 to June 2024 where Japanese online ser-

vices and platforms hosting GenAI image services and the commercial use of AI-generated images

in Japan have been met with criticism and controversy.

2.5.3.1 Art Platforms Hosting AI-Generated Images

Since October 2022, manyJapanese art hosting platforms, such as Pixiv, Skeb, and DLsite,

have rushed to re�ne platform guidelines that ban, restrict, or introduce policies on AI-generated

works to address the increase of AI-generated art posted on these platforms (Aoi, 2022b, 2022d).

A report published in June 2023 by the British Broadcasting Corporation (BBC) claims thatPixiv

was used as a popular platform to promote AI-generated images created with Stable Diffusion that

depict child sexual abuse as sexualized cartoons and drawings of children are not illegal in Japan

(Crawford & Smith, 2023). Creators were found to commonly create over a thousand of such images

a month, which they would promote on Pixiv in groups and through hashtags using niche keywords,

and then redirect prospective customers to pay for more explicit images on monetization platforms

such as Patreon through links in their Pixiv pro�le. A spokesperson for Pixiv told the BBC that

they had banned all photorealistic and sexual depictions of minors on May 31 of the same year and

that they would actively monitor and allocate resources to counter the issue. Patreon had also said

that such content violates their ”zero-tolerance” policy and has identi�ed and removed increasing

amounts of this sort of material.

2.5.3.2 GenAI Image Services

In August 2022, the Japanese company RADIUS5 releasedmimic, a service that allows users

to upload their own illustrations so that an AI model can analyze and output a reference material
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and new images in their style. Despite the terms of service prohibiting uploading art that does not

belong to the user, there were not suf�cient measures to prevent users from uploading other people's

art when using the service (Aoi, 2022c). Mimic's launch was the �rst for many Japanese artists to

voice concerns about GenAI image services. Mimic's launch generated an increase in artists adding

“No AI learning” descriptions to their social media pro�les. Many artists were concerned about art

that would be made to resemble their style without their knowledge. In addition, many users were

concerned that such services would discourage artists from creating and publishing their works

online if AI-generated images could easily automate and replicate their work. Creators also feared

that once their work was analyzed by AI, it could not be undone. In September 2022, in response

to criticism, mimic revised its policies to positive public reception by allowing only users on X

(formerly known as Twitter) who pass their screening process to be able to use their service and for

all images and generated content to be publicly seen for transparency and reporting purposes (Aoi,

2022a).

In June 2024, another service by RADIUS5 calledcopainter takes a user's uploaded sketch

and transforms it into completed and �nished lineart12. In response to its release, many artists

online posted warnings informing other artists to avoid uploading incomplete sketches online in

case users using services like copainter end up claiming ownership over completed drawings using

their sketches13. This warning came in reference to an incident in October 2022 where prominent

Korean anime artist, AT, was broadcasting a work in progress of their fanart for the video game

”Genshin Impact” on popular livestreaming service Twitch. Soon after the broadcast was over, a

viewer of the stream used NovelAI Diffusion, a GenAI image tool specialising in anime and manga

styled art, to “auto-complete” the rest of the incomplete fanart and falsely accused the original artist

for referencing their AI-generated image in the �nal illustration that was posted by the original

illustrator14.
12Post on X announcing the release of copainter: https://x.com/copainterinfo/status/1805069584548176068(accessed

Oct 15, 2024)
13Post by X user ”dandaesu” on incomplete sketches: https://x.com/daendesu/status/1805167832797503915(accessed

Oct 15, 2024)
14Post on X garnering on what happened with artist ”AT”: https://x.com/GenelJumalon/status/1580401094454222848

(accessed Oct 15, 2024)
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Initiatives to monetize and distribute �ne-tuned models and prompts were also met with con-

troversy and subsequent backlash. In May 2023, Japanese company Cyan Corporation released

petapias a platform that allowed users to monetize AI-generated artwork and prompts, along with

�ne-tuned LoRA models (Kobayashi, 2023). It also allowed users to provide services using GenAI

image tools for clients requesting AI illustrative work. However, after a month and a half of opera-

tion, petapi announced its shutdown due to criticisms and concerns that works were stolen to create

LoRA models, the associated implications of copyright infringement from such acts, in addition to

claims that it displays a lack of consideration for human creators by providing such services and

models (tks24, 2023).

Attempts to integrate GenAI image tools into existing illustration software have also been met

with criticism and subsequent cancelled releases. Celsys, a Japanese company that produces digital

drawing softwareClip Studio Paint, had cancelled a release to implement Stable Diffusion's text-to-

image AI within Clip Studio Paint after receiving backlash from many artists within the digital arts

community in December 2022 (Celsys, Inc., 2022). Similarly, in January 2024, popular Japanese

illustration app,Ibis Paint, had withdrawn a feature within a day of release that allowed users

to fully generate a complete image using the user's currently drawn image as input. Despite the

feature's aim to provide users with a visual reference, many users had reported the feature generating

existing copyrighted characters when prompted (Tatsuki, 2024).

2.5.3.3 Commercial Uses of AI-Generated Images

The use of AI-generated illustrations for promotional purposes has also been met with criticism

from creative communities. In April 2023, a Japanese kimono event called theKonjyaku Kimono

Grand Marketheld in Ginza, Tokyo, used an AI-generated illustration for its promotional material

(see Figure 2.3) (V, 2023c). Many individuals online had noticed how the kimono had been wrapped

incorrectly on the girl that was depicted and that the shirt and necktie she appeared to be wearing

under the traditional garment was non-traditional in nature. This caused many to be upset that the

organizers had failed to adjust the images before their publication and how they had decided to use

GenAI rather than hiring a real artist who would have avoided such mistakes in the �rst place.

In March 2024, theJapan Coast Guardretracted its use of an AI-generated illustration (see
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Figure 2.3: Konjyaku Kimono Grand Market event poster using AI-generated art (Konjyaku Ki-
mono Grand Market, 2023)

Figure 2.4 from its website and planned informational brochures on marine safety (Ando, 2024).

Although the Japan Coast Guard had used GenAI with the intent of creating an image that conveys

a message directly to viewers without being associated with any particular artist or art style, it

received backlash from the public, who saw it as having taken away work from real artists and

illustrators.

In June 2024, the singer of the opening theme song for the popular anime series ”Evangelion”,

Yoko Takahashi, had withdrawn fromTokyo's Ikebukuro Anime Philharmonicconcert series in

response to the organizer's use of AI-generated artwork for its promotional material (Baseel, 2024).

The organizers issued an apology and replaced their marketing material. They cited time constraints,

issues with securing an artist, and the selection of AI-generated images as unintentional and non-

malicious. However, a lack of awareness of issues surrounding GenAI and the failure to notice that

the images selected for promotional material were tagged as ”AI-generated” had led to the oversight.

Japanese publisher Shueisha also caused signi�cant controversy with one of their adult-oriented

photobooks using an AI-generated model. In May 2023, Shueisha released a gravure photobook

containing images of an AI-generated model that they had created namedSatsuki Ai (Baseel,
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Figure 2.4: Japan Coast Guard lea�et on water safety using AI-generated art (Japan Coast Guard,
2024)

2023a). In Japan, the term gravure is often used to describe provocative photos, which often feature

women in swimsuits and lingerie. Ai was created with the intention to depict a ”dreamlike girl

who meets every man's ideal while appearing as lifelike as possible”. This project generated much

criticism primarily due to its eerie resemblance to real-life actress and former gravure idol Hikari

Kabashima. Many netizens started noticing how Satsuki's �ctional heights and hobbies matched

those of Kabashima. Netizens were also particularly upset about how Satsuki seemed to be mod-

eled after Kabashima herself, who has expressed how she no longer wishes to undress in front of a

camera nor to be seen in a sexual manner. In June 2023, in response to the public backlash, Shueisha

decided to suspend sales of the photobook (Baseel, 2023b; V, 2023b).

2.5.4 Potential for Job Loss vs. Job Augmentation

GenAI image tools have sparked increased ethical discussions on GenAI's potential to create

job loss or displacement for manga and anime artists and assistants in Japan's creative industries. In

March 2023, non-artist writer Rootport used Midjourney to completely illustrate his own 128-page
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Figure 2.5: Pages of ”Cyberpunk Momotaro” manga using images generated by Midjourney (Shin-
chosha Publishing Co., Ltd., 2023)

manga published by manga publisher Shinchosha called”Cyberpunk Momotaro” (Holland, Sug-

iura, & Jozuka, 2023) (see Figure 2.5), and in September 2023, Japanese web television, ABEMA

TV featured a news segment on how Japanese AI startup founderTakahiro Anno had produced a

16-page manga (see Figure 2.6) which he had fully illustrated using Stable Diffusion (V, 2024).

Anno's 16-page manga had only been created in the course of a week, while Rootport's 128-page

manga had been created in six weeks versus the one year that a skilled artist would have taken

to produce the amount of work. Both Rootport and Anno had created their works with the intent

to show how those without professional training or experience and skills to create comics could

produce full professional works using GenAI image tools, raising questions as to whether there is

a need for manga artists and assistants given that their jobs could be fully automated using such

tools (Holland et al., 2023; V, 2024). In January 2023, a variation of Stable Diffusion developed by

Japanese company Rinna Co., Ltd, was used to generate backgrounds (see Figure 2.7) in the anime

short-�lm ”The Boy & The Dog” that was produced by Net�ix and primarily animated by Wit

Studio, a Japanese animation studio. Net�ix's advertised motive for using such AI models was to

21



Figure 2.6: Pages from Takahiro Anno's self-published manga using images generated by Stable
Diffusion (Anno, 2023)

compensate for the labour shortage in the anime industry, while crediting the background creation to

”AI(+Human)”. However, this decision was criticized by many as insensitive given that the labour

shortage is often attributed to many animators quitting the industry due to the industry culture of

frequently underpaying freelance workers (Deck, 2023a).

Although there are potential fears that adopting GenAI image tools in industry may completely

replace and automate entire illustrative processes, there are also companies leveraging GenAI for

brainstorming and for generating references and drafts at various stages of the creative process. In

a document submitted to the Japanese government's study group on intellectual property rights in

the AI era, Japanese video game companyLevel-5 Inc.showcased how GenAI image tools, namely

Stable Diffusion, were used to generate a variety of title screen layouts, crowds and buildings for

in-game assets (see Figure 2.8), or for visualizing various expressions and backgrounds from 2D to

3D under various lighting (Townsend, 2023). Such usages demonstrated how GenAI can be used at

the creative workplace during drafting processes or for minor elements inside completed works.

In November 2023, GenAI tools, such as ChatGPT and Stable Diffusion, were used for brain-

storming and drafting the storyline and character designs for the new installment of the manga

”Black Jack” by the lateOsamu Tezuka, who is considered ”the god of manga” in Japan (NHK
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Figure 2.7: Background process for Net�ix's ”The Dog & The Boy” using a variation of Stable
Diffusion developed by Rinna Co., Ltd. (Net�ix, Inc., 2023)

Figure 2.8: Cropped sections of images created with Stable Diffusion utilized as background assets
in a Level-5 game (Level-5 Inc., 2023)
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WORLD-JAPAN, 2023a, 2023b). This project comes three decades after the death of Tezuka and

was spearheaded by a group of university professors at Keio University and led by Tezuka's son

Makoto Tezuka, who represents and handles most of his father's posthumous activities. Stable Dif-

fusion was used to generate images that had been learned from 20,000 different facial images of

characters in the manga to help design new characters. The �nal drawings for the manga were made

by staff at Tezuka Productions and artists outside the company (see Figure 2.9), which means that

AI-generated images were not used in the �nal output (The Yomiuri Shimbun, 2023).

Figure 2.9: Tezuka-like female character candidates generated with Stable Diffusion for the new
manga installment of ”Black Jack” (Tezuka Productions Co., Ltd, 2023)

2.5.5 Reactions from Japanese Industry Professionals

From the sudden rise in interest to incorporate GenAI into various creative work�ows, many

creative professionals in Japan have become wary of its impacts on their jobs and livelihoods as

working artists. In a survey conducted between May 8 to May 14, 2023 byArts Workers Japan,

an association of freelance artists and entertainment workers in Japan, close to 94% of the 25,560

workers surveyed fear copyright infringement caused by AI (Harada, 2023), 92% expressed fears

of AI scraping their work without permission, while 62% were concerned about AI stealing their

techniques, and 51% were anxious that AI could contribute to reduced earnings. Furthermore, 59%

were concerned that GenAI will cause fewer work opportunities. Participants of the survey also

mentioned instances of having their art style copied or plagiarized with the use of AI. Many would
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like current copyright laws to be revised such that AI models cannot be trained on copyrighted

works without permission of rights holders during a model's development phase.

In June 2023, another similar survey was conducted byNippon Anime & Film Culture Associ-

ation (NAFCA), which was established in April of the same year. Of the almost four thousand indi-

viduals who participated in the survey, more than 70% of its respondents wanted AI to be regulated

by law. Although some participants expressed a desire to use GenAI in their creative work�ows, the

majority were concerned about how the technology would infringe on their rights, such that 80% of

the participants wished for AI learning to use only authorized works and for penalties to be put in

place of breaches (Morisawa, 2023).

Negative sentiments and scrutiny surrounding GenAI image tools have also increased skepti-

cism towards suspected uses of AI in illustrations, such that there have been false accusations of

professional artists using AI in their works. For instance, in August 2023, famous manga illustrator

Rui Araizumi was falsely accused of using AI-generated art for an illustration. This led him to

prove its authenticity with a series of videos and screenshots showing the many layers of his work

process in his work �les (V, 2023a).

2.5.6 Tools and Initiatives to Protect Japanese Creatives

Tools and initiatives have appeared in Japan with the intent of protecting artists from unautho-

rized training of their works. For example, in January 2023,emamoriwas created by Japanese

company SnackTime using an open-source watermarking technique called Mist (Townsend, 2024).

This technique, created by researchers at Shanghai Jiao Tong University, allows individuals to add

a watermark and noise to an image so that GenAI image models that learn from such images can

only output blocky or scrambled outputs that resemble the original image (see Figure 2.10).

In addition, a preparatory committee known asAnimeChain was created by various Japanese

AI and blockchain experts with the intent of designing an ecosystem (see Figure 2.11) that uses

blockchain technology to record the development process of a GenAI image system (Woodman,

2024). Its intention is for Japan to develop its own ethical and domestic GenAI image model in

response to the way most GenAI image systems used in Japan are developed overseas. The goal is

to have an opt-in process for creators and anime studios for training data, while ensuring that any
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Figure 2.10: Image protected with watermarking using Mist (left) vs. GenAI attempts to mimic an
image that has been watermarked with Mist (right) (SnackTime Inc., 2024)

revenue generated by the GenAI system gets distributed back to the image holders with the help

of the blockchain recordings, which calculates how much each data contributed to the �nal output

(Sugimoto, 2024).

2.5.7 Towards Regulations and Policies in Japan

There are currently discussions within Japan to explore regulation and safety regarding the

use image-generating AI technologies within the country. These initiatives show Japan's proactive

stance in its leadership towards discussions on balancing AI usages with AI regulations.

In January 2023, a member of the Japanese legislature,Ken Akamatsu, uploaded a video to his

of�cial YouTube channel calling for the creation of national guidelines on GenAI (Deck, 2023c).

In the video, he introduces a series of ideas, including an opt-out system for artists and a licensing

system to compensate those who participate. In 2022, Ken Akamatsu was elected to the national

legislature. He is the �rst professional manga artist to have been elected to the Diet. Several Diet

legislators have taken to arranging listening tours to hear artists' concerns after Akamatsu �rst spoke

out (Deck, 2023c).

In June 2023, theJapan Image Generation AI Consortium (JIGAC), consisting of AI devel-

opers, company of�cials, university researchers, and lawyers, was created to discuss and plan a

sustainable and safe framework for the usage of AI-generated images in Japan (Kaneko, 2023). In

December 2023, theCabinet Of�ce in Japanshared results from their call for public opinions on
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Figure 2.11: Proposed blockchain model by AnimeChain for GenAI image systems (translated into
English by Automaton Media) (AnimeChain LLC & Active Gaming Media Inc., 2024)

intellectual property rights in the age of AI, which had received over a thousand comments, many

of whom were creators expressing their concerns over how AI may infringe on their intellectual

property and rights15.

In May 2024, Japanese Prime Minister Fumio Kishida introduced an international voluntary

framework called the”Hiroshima AI Process Comprehensive Policy Framework”under the ”Hi-

roshima AI Process” that was launched in May 2023 at the G7 Hiroshima summit in response to

the rapid development and proliferation of GenAI technologies (Government of Japan, 2024). The

framework was successfully agreed on at the G7 Digital & Tech Ministers' Meeting in December

2023 and was endorsed by the G7 Leaders in the same month. This framework aims to promote

safe, secure, and trustworthy AI by introducing voluntary guiding principles and a code of conduct

that aims to mitigate risks regarding GenAI development and usages.

15Cabinet Of�ce of Japan's Agenda for the 4th Intellectual Property Rights Review Meeting in the Age of AI:
https://www.kantei.go.jp/jp/singi/titeki2/aikentoukai/gijisidai/dai4/index.html(in Japanese; accessed Oct 15, 2024)

27



Chapter 3

Methodology

In Chapter 3, I present an overview of the interview process, iterate over the research questions,

and outline each step of the process taken to analyze the interview data collected.

3.1 Overview

For this study, a qualitative research method was applied. Data was collected through semi-

structured interviews. From June 2023 to October 2023, I conducted and audio-recorded:1) nine

interviews with computer science graduate students studying in Japanand2) three interviews

with Japanese industry professionals and experts, for a total of twelve semi-structured inter-

views. The interview study received ethical approval from the Dean of the Institute for Future

Initiatives at The University of Tokyo (Review No. 23-85) on June 6, 2023, and ethical approval

from the Concordia University Human Research Ethics Committee (Certi�cation #30018440) on

June 20, 2023.

Jun Kuribayashi (Professor Arisa Ema's research assistant) helped conduct interviews in Japanese

and provided his notes and summaries of the interviews in English for analysis. The notes were writ-

ten in real time for interviews conducted in English and were later AI-transcribed using Rev AI1. I

manually and individually analyzed all interview notes and transcripts using an inductive thematic

analysis approach (Braun & Clarke, 2006) to extract major themes and subthemes.

1https://www.rev.com/
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3.2 Research Questions

To understand some of the advantages and disadvantages of GenAI image tools, I identify:

• RQ1. What are the strengths, bene�ts, and limitations seen by CS graduate students in

Japan if generative AI image tools are used for creative work?

Then to understand what non-technical aspects are understood by CS graduate students from

the use of GenAI image tools, I identify:

• RQ2. What social and ethical aspects of generative AI image tools for creative work are

mentioned by CS graduate students in Japan?

To understand what may contextualize the mindset that CS graduate students have toward GenAI

image tools, I further identify:

• RQ3. What aspects of AI research culture do CS graduate students in Japan discuss

when speaking of the research behind generative AI image tools?

Finally, to see where social and ethical oversights may emerge from CS graduate students, I

conduct interviews with experts so that I can identify:

• RQ4. What are the social and ethical implications if generative AI image tools are used

in Japan's creative industries according to experts?

3.3 Sampling and Participants

3.3.1 CS Graduate Students in Japan

I used a convenience sampling (Gill, 2020) of computer science graduate students (e.g., Mas-

ter's, PhD, post-doctoral researcher) studying at a university located in Tokyo, Japan (hereafter

referred to asUniversity A) as a target sample for the study. The target number I set for this sample

was 10 students or less. These students could be domestic or international students studying at the

university and had to be available for an in-person interview between June 2023 and August 2023.
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First, I prepared an English recruitment document with the purpose of the study, the interview

methodology, some sample interview questions, the amount received as compensation for their

participation, and the contact information of the research team. Next, I passed along this recruitment

message to several professors teaching computer science at University A under the recommendation

of Professor Arisa Ema, so that they could forward this document to their own students. Students

who were interested in participating in the interview study then emailed me to schedule an in-person

interview. These students were also free to recruit other eligible students, through snowball (chain)

sampling (Gill, 2020) by forwarding the same recruitment document to their friends or colleagues.

Once we had set a date, time, and place for the interview, I would then send a research overview

document that further details the purpose of the study, the overall interview process, how the data

would be collected in the study, their right to withdraw from the study at any point in time, their

monetary compensation and the contact information of the research team. On the day of the in-

terview, participants were asked to complete a consent form and were given the option to sign a

withdrawal form at any point during or after the interview session.

The �nal sample of student participants yielded nine graduate students (8 men and 1 woman)

studying at University A. All participants had previously heard of GenAI image tools, and only

P8 had never used one prior to their interview session. The students came from 3 different coun-

tries: Japan (5), China (3), and Germany (1). Five students were pursuing their Master's, three

were pursuing their PhD, and one was working as a Postdoctoral Researcher at the university. The

participants were all engaged in research on AI or related �elds. In particular, P3, P5, and P6 were

doing or had done research on image generation using AI. An overview of the background of the

participants can be found in Table 3.1.

Due to the limited number of students interviewed, the unknown nature of who would respond

to the interview request, and the fact that I had focused recruitment to students at a single university

in Tokyo, it is worth noting that the �ndings may not be totally representative of all CS graduate

students studying in Japan, but the interview data can help identify what ethical and social topics

are discussed by such students.
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# Position Research Area Gender Home Country Has Worked on
Research in
Image GenAI

P1 Postdoc Trustworthy ML Male China No
P2 Master's Computer Graphics Male Japan No
P3 Master's ML Female Japan Yes
P4 Master's NLP Male Japan No
P5 PhD ML Male Germany Yes
P6 Master's Math and GenAI Male China Yes
P7 PhD ML Male Japan No
P8 PhD AI and Soft Robotics Male China No
P9 Master's Social Systems Male Japan No

Table 3.1: Overview of CS graduate students interviewed

3.3.2 Japanese Experts

I used a purposive sampling (Gill, 2020) for the expert interviews. After discussing potential

interview candidates with Professor Ema and for all having been previously interviewed by estab-

lished media outlets regarding the impacts of image-generating AI in Japan, we agreed to send

interview requests to the following experts, as they have expertise on the legal, social, and cultural

aspects of Japanese creative industries, respectively:

(1) Taichi Kakinuma : an AI-focused partner at law �rmStoria, located in Tokyo, Japan.

(2) two representatives fromArts Workers Japan (AWJ) : an association of freelance artists and

entertainment workers in Japan; the names and genders of the interviewed representatives are

not disclosed according to their request.

(3) Professor Bryan Hikari Hartzheim : an associate professor of Japanese new media studies

at Waseda University, Tokyo, Japan.

The selected experts were �rst contacted via their work emails with a recruitment document out-

lining a brief summary of the purpose of the interview study, the interview methodology, some sam-

ple interview questions, and contact information of the research team. Participants were informed

that their identity would be disclosed to give credit to their insights and to ensure the credibility of

their expertise. Once they had agreed to the interview request and scheduled a day for the interview,

they received a research overview document detailing the purpose of the research study, the overall
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interview process, how data will be collected in the study, their right to withdraw from the study at

any time, and the contact information of the research team. The expert interview participants had

the choice to have the interview conducted on Zoom or in person between June 2023 and October

2023. On the day of the interview, participants were asked to complete a consent form and given

the option to sign a withdrawal form at any point during or after the interview session.

3.4 Interview Protocol

3.4.1 CS Graduate Students in Japan

Nine semi-structured in-person interviews were conducted with domestic and international com-

puter science graduate students studying at a highly regarded Japanese university in Tokyo. In these

interviews, students shared their individual experiences and opinions on the social and technical

challenges of using GenAI image tools in research and in creative work through a set of interview

questions (see Appendix A). It is important to emphasize that theinterview questions were for-

mulated so as to not ask for the social or ethical implications of GenAI image tools from the

interview participants. I do ask for what risks, bene�ts or impacts can stem from these tech-

nologies in creative work, but I do not specify what kinds when asked, allowing the participants to

de�ne at will whether they are social or technical in nature. This was done so that any social or

ethical aspects mentioned by the participants surfaced naturally on their own. Therefore, I divided

the interview protocol into the following �ve sections:

(1) personalresearch experience(e.g., research areas, educational background, professional ex-

perience).

(2) personal experience and opinions ontechnical and research aspectsof GenAI image tools.

(3) personal opinions on theusageof GenAI image tools as a creative tool.

(4) Personal opinions in thecontext of Japan on GenAI image tools (e.g., perceived uses in

industry, research, and society).

(5) personaloutlook and perceived challengesfor the future of GenAI image tools in Japan.
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I also asked follow-up questions depending on the participant's responses to clarify or ask for

further details, hence its semi-structured nature. Some questions in the interview guide were some-

times omitted depending on the time remaining or whether the student had already answered aspects

of the question in previous responses. For each interview question asked, notes were written inside

a Word document in real time and in bullet point format to accurately summarize what was being

discussed.

In total, eight interviews were conducted in English by me and one interview with P4 was

conducted in Japanese by Kuribayashi. Although the interviews were mostly in English and were

expected to last between 1-1.5 hours, all students were not native English speakers; therefore, inter-

views ran longer than originally scheduled to give participants time to express and articulate their

thoughts and opinions properly. All participants gave their consent to be audio-recorded. A 2,000-

yen Amazon.co.jp digital gift card was given to each participant to compensate for their time at the

end of the interview session.

3.4.2 Japanese Experts

Three semi-structured interviews with Japanese industry professionals and experts were held.

The interviewees were asked to provide their perspective in their domain (i.e., legal, social, or

cultural) on the implications of using GenAI image tools in Japan and discuss the potential bene�ts,

risks, and challenges of using such tools for creative purposes. Although an interview guide was

initially prepared for the expert interviews, no standard set of questions ended up being asked for

these participants, as all the experts I interviewed had topics of their own that they wanted to discuss.

These participants also gave their consent to be audio-recorded and these interviews lasted about 1

hour to 1.5 hours each.

3.5 Thematic Analysis Process

For all interviews, I used an adapted approach to the inductive thematic analysis method to

analyze the data as de�ned by Braun and Clarke (2006). The thematic analysis approach is a very

common method in social studies to analyze qualitative data given its ability to identify similarities
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and differences across the dataset and to allow interpretation of the results. The thematic analysis

approach to coding in this interview study applies an analytical process that organizes the data I

collected (i.e., bullet points in the notes) into meaningful groups as codes.

3.5.1 CS Graduate Students in Japan

I �rst transcribed all English interview audio recordings using Rev AI's transcription service.

Because all interview participants were not native English speakers, AI transcriptions needed exten-

sive corrections and modi�cations to be accurate, which would contribute to signi�cant time spent

given the time constraints of the research project. In addition, because the interview with P4 was in

Japanese and the audio recording for P5 ended up being slightly distorted (which was only realized

after the interview was �nished), I could not rely on AI transcriptions for the coding process.

Therefore, I opted to primarily focus on extracting themes from my written notes rather than

analyzing directly from the audio transcriptions, given that the accuracy of the notes taken would

be more reliable than the transcribed audio due to the aforementioned reasons. To do this, I �rst

individually reviewed all the notes I took from each interview while listening to their corresponding

recordings to make sure that all aspects mentioned by the interview participant were transcribed ac-

curately into bullet point form for further analysis. I also made sure to write down the corresponding

audio timestamps for each interview question asked during the interview session.

Figure 3.1: Example of a code applied to a highlighted data segment

To start my analysis, I manually highlighted relevant data segments (i.e., bullet point or group

of bullet points) and added a code (i.e., a comment in Word) via a short phrase that paraphrases the

data segment at a high-level that represents what was said by the interviewee for each interview.

See Figure 3.1 for an example of a code applied to a short segment of data. Several codes would
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sometimes be written for an individual data segment.

Once all interviews had been coded, I then extracted all codes so that each was an element

in a visual diagram made for each interview. I then grouped all similar codes together to create

initial themes of what was discussed per participant to create a thematic map (see Figure 3.2 for an

example of a thematic map). For all thematic maps for each student interviewed, see Appendix B.

Figure 3.2: Example of a thematic map representing codes from my interview with P1

I then went back to the AI transcripts for each interview to �nd quotes for all extracted codes

in an interview (with the exception of P4 and P5, which I had substituted quotes for their bullet

point counterparts). I then consolidated all the quotes from all interviews in one Word document.

Afterwards, I started sorting, collating, and grouping quotes under shared themes. Throughout the

sorting, collating and grouping process, I de�ned and rede�ned the themes in iterations, and I cre-

ated subthemes for quotes that had similarities between each other within the same overarching

theme. The themes, subthemes, and quotes were constantly checked against each other to ensure

they were properly identi�ed and representative of the quotes grouped together. Duplicate themes

or quotes were consolidated or removed. Finally, because the AI-transcribed quotes required signif-

icant rework for grammar and coherency, I went back to the audio recordings and notes to rephrase
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Process No. Description
Transcription 1 Write notes during interviews as bullet points - since interviewees

are not native English speakers, these notes will help clarify ex-
actly what was meant in their responses.

2 Use AI transcription software to transcribe interview audio for
future quote extraction.

3 Listen to interview audio recordings to review the accuracy of the
notes taken and to make sure they cover all aspects discussed;
make any corrections to the notes as necessary.

Coding 4 Extract codes from each/groups of bullet points in the notes for
each interview and group them into initial themes as a diagram
representation.

5 Find quotes in each interview transcript that represent the ex-
tracted codes from the previous step.

6 Consolidate all quotes from all interviews and group them under
shared themes and sub themes.

7 Themes and subthemes have been checked against each other and
back to the transcripts and notes for accuracy.

8 Remove or consolidate duplicated themes and quotes.
9 Paraphrase or correct the extracted quotes as needed for clarity

and to concisely capture what the person is saying by re-listening
to the audio recordings.

Table 3.2: Thematic coding process for CS graduate student interviews

and correct the extracted quotes for clarity.

3.5.2 Japanese Experts

For the interviews with Kakinuma and AWJ, I coded the notes provided by Kuribayashi by

highlighting relevant sentences in the notes and adding a code (or several codes) to indicate what

was discussed. As for the interview with Professor Hartzheim, I generated an AI transcription of

the interview using Rev and coded the transcript directly.

Because I only had one sample for each expert category (i.e., legal, social, and cultural), each

aspect mentioned by each expert was considered of equal importance for the expertise they repre-

sented, and thus the codes produced substituted as the emerged themes.
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Chapter 4

Results

In Chapter 4, I present the �ndings of my research questions. My �ndings provide insight into

what CS graduate students in Japan (RQ1, RQ2, and RQ3) see as technical, social, and cultural

aspects surrounding GenAI image tools, especially text-to-image models, in the context of creative

work. I also asked Japanese experts (RQ4) their perspective on what kinds of impacts GenAI image

tools will have on creative professionals. My �ndings shed light on the mindset CS graduate students

have towards GenAI image tools and subsequently how their understanding may differ from those

perceived by experts in the �eld. This can help identify potential gaps present in the ethical and

social awareness that CS graduate students in Japan have on the impacts GenAI image tools can

have on creative professionals.

4.1 RQ1. Pros and Cons Perceived by CS Graduate Students in Japan

For RQ1, I ask what kinds ofstrengths, bene�ts, and limitations do CS graduate students

discuss when talking about using GenAI image tools for creative work. I reveal what positive and

negative aspects are perceived by CS graduate students from the use of GenAI image tools for

creative work, given their technical and research backgrounds in computer science and its related

�elds. For a complete list of themes for RQ1, see Table 4.1.
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4.1.1 Technical Strengths

Many participants brought forward various reasons as to why they believe GenAI image tools,

especially prompt-based models, are exceptional for generating high-quality images. Compared

to previous techniques, such as GANs, diffusion-based GenAI image models, which are now the

state-of-the-art standard, allowbetter user control over generated outputs(P1, P6, and P8):

”One of its most important advantages is being able to control the outputs that seem

to be very natural. It's not easy, but compared to one or two years ago, it used to be

almost impossible.”- P6

In addition, the ability of text-to-image models to control generated images via prompt guidance

can be seen as a demonstration ofgood UX designfor a lay user (P4 and P7):

”Because it uses language as the interface, it's very easy to use for people who don't

know programming languages. Because it uses language, we can kind of use it not

instinctively, but like say, intuitively.”- P7

In particular, the technology has the ability toseamlessly combine various visual concepts(P3).

In that regard, prompt-guided tools are for the most part seen to be capable of generatingnatural

looking images(P2):

”By inputting a prompt, we can create a very natural looking image. There is a little or

no unnatural part other than writing words. This is the technical advantage where you

can make very natural-looking images by inputting a prompt.”- P2

P6, whose research area involves the use of differential equations for AI, attributes theexplainabil-

ity aspect of diffusion models to its origins in thermodynamics and foundation in mathematics:

”It's the �rst time that we can use this kind of accurate math language to describe

this model. It showed that a mathematical explanation is reasonable, not just there for

explanation, so when you adjust parameters, the results accurately re�ect the adjust-

ments.” - P6

Diffusion models are also better atstyle replication when compared to other image generation

techniques, making it an adaptable tool (P6):
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”Diffusion models can copy the style of other artists, or the colour, the layout, and the

composition. [...] Diffusion models can also grasp abstract ideas - you just need to use

some prompt to constrain or control this kind of stuff.”- P6

4.1.2 User Bene�ts

Because GenAI image tools allow laypeople to easily generate photo-realistic or artistic images

using natural language-based prompts, many students found it most useful forpersonal use(P2 and

P9), or as a source ofentertainment (P1 and P5). Users can alsocompare outputs using the same

prompt but generated using various tools to select an image that best matches one's personal

preference. This is seen as a strong reason to have different GenAI image model providers in the

market (P1, P4, P7, and P9).

Due to the non-deterministic nature of GenAI image models, such that all generated results will

vary even when given the same prompt, these tools could potentially help withbrainstorming and

generating a variety of visual references(P7):

”I think one of the strong points is that it kind of in�nitely produces new images, so I

think it's a very good platform for brainstorming or getting new ideas.”- P7

These models also give the ability to generate unique images catered to one'spersonal interests

without requiring artistic skills to do so (P1 and P2):

”I play some video games and I'm a fan of some characters. So I always want to �nd

more images of my favourite character. I can't paint well, so I just search, but I can't

always �nd many images, but if I use a generative model, I can create my own images.”

- P1

Furthermore,those without artistic skills can exert a degree of creative controlusing prompts or

built-in features that �ne-tune the outputs to express their own ideas artistically (P2 and P7), which

lowers the barrier for anyone to create artistic images of their own(P8):

”It opens up for a wider audience and gets more artists, who are maybe less skilled, an

opportunity to make their own works.”- P7

39



”It lowers the barrier for drawing pictures. Anyone could use it to express ideas in a

painting.” - P8

P7, who has previously done a project on AI-assisted music generation, saw GenAI creative tools

as having apositive impact for non-artistic individuals with an interest in creative arts such as

himself:

”I don't have much experience doing art but I respect people who can do that, so it's

like a small desire for me to kind of try. I think that it would be fun for me if I can kind

of also participate in creative arts, basically. So I thought that if machine learning can

assist such people, as in like, if machine learning can increase the number of people

that can participate in those creative activities, I thought that would be quite nice and

great.” - P7

These tools could also bene�t creative professionals by allowing them tofully realize independent

projects without worrying about a lack of �nancial resources (P8):

”It lowers the requirement cost when creating. So, I think many Japanese people have

many original ideas, but lack some funding or money to make their manuscripts. So I

think they can use arti�cial intelligence to express their ideas, their emotions, this kind

of thing. If they do, they can spend less money but get very good results.”- P8

Creative professionals could also use GenAI image tools toindependently realize their own cre-

ative visions without having to deal with compromiseswhen working with colleagues (P7):

”If a single person could make a work on his own, he would be able to express what he

wants through his work without getting in�uenced by other team members, for example.

So in that sense, maybe it's good for people who have unique ideas that he wants to

express on his own in such cases. I think image AI can be considered as a very good

assistance.”- P7

4.1.3 Industry Bene�ts

All the students interviewed imagined various ways GenAI image tools could be integrated into

Japan's creative industries. They particularly lauded its potential toalleviate time, monetary, and
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early-stage production burdens. For example, GenAI could be used to help withprototyping

(P4),reducing costs(P8), andautomating (P2 and P8) repetitive or minor illustrative tasks in cre-

ative projects. The students also spoke about how GenAI image tools could be used inadvertising

(P3, P4, P5, P6, and P7), where P7 believes that it could become one of its main uses in industry.

All students, except P7, saw it as most bene�cial when used to produceanime in Japan. As

P1 noted how anime is a cultural asset of the country, GenAI image tools could helpalleviate

the burden of time and �nancing for Japanese hand-drawn animations. P6, who is currently

doing research on how diffusion models could be used in the Japanese animation industry, saw its

potential to helpautomate the production of intermediate frames, which is considered mundane

and repetitive in the animation industry:

”When you want to make an animation, �rst you need to draw some key frames and

then you need to draw some intermediate frames, but drawing intermediate frames is

really boring, so most animators don't want to do that. So usually it's kind of boring

work where it is allocated to some beginners. So we want to let all these intermediate

frames be automatically generated by AI.”- P6

All students, except P3 and P7, mentioned how Japan is in a unique position to particularly bene�t

from these tools toaccelerate the production of manga and anime contentin the country:

”Because manga and anime are considered national contents of Japan, generative AI

will help creators shorten the amount of time to produce those art. So it will make

things easier for those creators. I think it will also accelerate the culture of manga and

anime. And because there's a lot of knowledge about manga and anime in Japan, it

will be faster for Japan to make new content using this AI.”- P9

Creatives may be more open to adopting GenAI image tools due to their ability toautomate certain

parts of the creative process(P9) which could helpreduce an artist's workload, especially if

used co-creatively(P2):

”I think creatives will start using more of these tools. So for the job of a creator, it will

not only be writing from 0 to a 100, but from 90 to a 100, and for drawing, 0 to 90 will
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be from generative AI then the �nal touches and �xing might be a job of creators, but

I don't think that's a bad thing because if one creator has to start from 0 to a 100, but

can now make 90% of that with generative AI, then he can now make 10 times more

pictures in the same amount of time, so I think that's a good thing.”- P9

”I think the animation process needs a lot of effort. So maybe we can reduce the

effort by using text-to-image AI to help animators. I think current AI cannot do the full

animation process, so the cooperation with humans is needed.”- P2

The integration of these tools could not only be cost-saving, butrevolutionize current work�ows

in manga, anime, and games, if implemented with a cautionary but optimistic approach (P8):

”I think it should be regarded with caution and also with optimism. In 5 or 10 years,

it will change the rules of creating in Japan, like industries for comics, animation, and

gaming. I think more arti�cial intelligence techniques will be introduced in these kinds

of industries. It'll lower the cost for development and for artistic creativity. I think it

will help the country to a great extent. Many old things need to be put out and we need

to establish some new work�ows in the future.”- P8

4.1.4 Technical Limitations

Despite seeing a number of bene�ts associated with using GenAI image tools for various illus-

trative tasks, whether for personal use or industry use, many students saw shortcomings stemming

from technical aspects of GenAI image tools. P6, who frequently uses diffusion models in his re-

search, noted that the technology isresource intensiveat the research stage, as it requires GPU

and time for training and �ne-tuning. This is a signi�cant challenge for academic and independent

researchers working on GenAI image models who often lack funding and computational resources

compared to researchers working in industry:

”The step by step denoising is quite time-consuming sometimes. It is also part of my

research direction, on how to accelerate this kind of process. And the training cost may

not be very important for personal users, but for researchers, the cost of training this
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kind of model is quite expensive. Even when you just use some segment, like �ne-tuning,

you still need enough GPU resources.”- P6

Efforts to have GenAI image models not learn from certain data can beeasily circumvented by

bad actors(P6):

”One direction of the current diffusion research is how to make the diffusion model not

learn something. It's a little bit dif�cult because although you may add some minor

changes to the original picture to avoid the model from learning from it, I can still take

pictures of that using my smartphone and it will defeat that purpose. If a human cannot

recognize these differences, then of course a smartphone camera cannot.”- P6

Several students mentioned how, despite a general perception that GenAI image tools are creative

by the general public, in reality, they are onlystatistical modelsand not creative by nature (P1, P3,

and P5):

”I think all the generated images I've seen are not creative. It's just generated from the

correlation of data.” - P3

Although it is common for GenAI image tools to be implemented as text-to-image systems, an

output's completereliance on promptsis seen as a major shortcoming (P1, P2, P3, and P7):

”I guess the language interface, when you consider that as a limitation, it makes it hard

for people to customize the model. Maybe it's kind of similar to saying that it's like a

black box. You can do prompt engineering, but it's not clear what kind of prompts are

good. It's not like there's a strict rule for good prompts. So it's hard to �gure out them

out. You have to rely on experience or prompt engineering.”- P7

Reliance on good prompt engineering can lead to requiring a large complicated prompts to produce

very speci�c visual outputs and compositions, known as ”jumon” in Japan (P2). Despite these tools

being seemingly easy to use at �rst, P1 noticed how increasingly frustrating it became with each

use, suggesting alack of user control over the �nal output :
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”I think that the system is still not easy to use. We see so many amazing images, and

we think, oh, this is a great system and we can use it as well. But when I actually use it

by myself, I think it's so hard.”- P1

This lack of user control and reliance on prompts may be why many students �nd these toolsstrug-

gling to capture a user's artistic intention where generated images never seem to be satisfactory

in that regard (P1, P4, P5, and P6):

”Every time I want to use the system to create something, I have a rough idea in my

mind, so I know what it should look like. But every time I input the prompt, I am never

satis�ed with the result. So maybe at the time when I have an idea, I think I will be an

artist, but after an attempt, I don't feel so anymore.”- P1

Not only do they sometimes fail to capture exactly what a user asks for, but they also occasionally

fail at certain structurally complex visual tasks, such as �ngers or text (P2 and P5):

”When it paints a human, it has multiple �ngers. More than �ve or six or seven �ngers

or four �ngers. In addition, it fails to create text in the image.”- P2

Future models may become more biased or produce lower-quality worksif future training

datasets include AI-generated images posted online as they become more widespread (P9):

”If we use AI-made art and have AI learn from those, future generations might probably

become unrealistic looking. I've heard of such things. So if we use AI made works for

learning, the quality might get lower over time.”- P9
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Themes Subthemes Participants
Better user control P1, P6, P8
Good UX design P4, P7
Combine various visual concepts seamlessly P3
Natural looking images P2
Better mathematical explainability P6

Technical strengths

Exceptional at style replication P6
Great for personal use P2, P9
Source of entertainment P1, P5
Compare outputs between tools using the same prompt P1, P4, P7, P9
Brainstorm and produce visual references P7
Images catering to one's personal interests P1, P2
Have a degree of creative control even for those without artistic skills P2, P7
Lower the skill barrier to create artistic images P8
Provide a positive impact for non-artists to create artistic images P7
Tool can minimize one's �nancial stress when working on a creative projectP8

User bene�ts

Allows one to more easily complete an independent project alone P7
Prototyping P4
Reduce production costs P8
Automate minor illustrative tasks in creative projects P2, P8
Advertising P3, P4, P5, P6, P7
Help with anime production in Japan P1, P2, P3, P4, P5, P6, P8, P9
Produce intermediate frames in anime P6
Accelerate the production of manga and anime content in Japan P1, P2, P4, P5, P6, P8, P9
Automate parts of the creative process P9
Reduce one's workload P2

Industry bene�ts

Revolutionize work�ows in manga, anime, and games in Japan P8
Training and �ne-tuning are resource intensive at the research stage P6
Bad actors can easily get around data safeguards P6
Just a statistical model P1, P3, P5
Outputs are reliant on prompt instructions P1, P2, P3, P7
Reliance on prompt engineering for precise outputs P2
Lack of user control over �nal output P1
Struggles to capture a user's artistic intention P1, P4, P5, P6
Fails at structurally complex visual tasks P2, P5

Technical limitations

Future models may become more biased and produce lower quality images
if AI-generated images are scrapped and used as training data

P9

Table 4.1: Strengths, bene�ts, and limitations of GenAI image tools for creative work mentioned by
CS graduate students in Japan during interviews (responds to RQ1)
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4.2 RQ2. Social Aspects Mentioned by CS Graduate Students in Japan

For RQ2, I ask CS graduate students in Japan whatsocial and ethical aspectsmay be associated

with GenAI image tools in the context of creative work. This question asks what kind of social and

ethical understanding these students have when talking about GenAI image tools for creative work.

For a list of themes for RQ2, see Table 4.2 and Table 4.3.

4.2.1 Data

P2 expressed concerns about thelack of consentwhen scraping images on the internet as train-

ing data:

”I think that for the training dataset and how it's extracted from the internet, some

authors of the picture don't prefer their images being used by AI.”- P2

Although data scraping practices from the internet are legal, P6 expressed concerns aboutillegal

uploadsbeing used as training data and the moral and legal implications of the practice:

”Just because the picture is on the internet doesn't mean the picture is on the internet

legally, because you can still illegally upload some pictures without permission from

the author or illustrator.” - P6

P3 could only seecurrent datasets being harmful to artists and image rights-holdersgiven how

they are curated. Despite being a researcher herself working on image generation, she expressed

sympathy towards artists online who do not want researchers to use their images:

”I found many artists saying they prohibit researchers from using their images for train-

ing models and I think that's natural and reasonable.”- P3

P1 views the inclusion of artworks as training datawithout the permission of artists as akin to

stealing. He saw no harms if used for personal reasons and for non-commercial purposes, but

discussed how it could negatively affect an artist's livelihood if models are purposefully created to

replicate their art style:
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”There are many artists, they create their own style or their own image for a living. But

nowadays we can generate a model to steal their art style to generate our own images.

So this allows art to be stolen more easily.”- P1

On the other hand, P5 sympathized with artists who are concerned about their livelihood or losing

work with the advent of GenAI image tools, butdoes not quite agree with those he has seen online

claiming that style replication is like stealing. As an example, he described how he believes many

individuals would not have an issue with a human artist painting in the same style as another artist,

for example, that of Van Gogh's, but similar individuals would be against a machine doing so, which

to him is hypocritical. Although he believes that one can be accused of copying a certain style, he

does not believe ownership can be claimed over an art style, so stealing is not applicable when

ownership is not possible in that regard. P7 also expressed sympathy but disagreement with artists

who are against GenAI image tools, especially as someone who sawGenAI's ability to allow him

as a non-artist who wants to create artistic works to be able to do something creative himself:

”When I was doing the research project on music generation, I thought it would be

quite an interesting tool to use to get new ideas out of it. But then the negative opinions

that I heard was more about generative AI stealing their skills. So I mean, now that I

hear about it, I guess I kind of understand that that's kind of a natural response to AI.

But yeah, I was surprised that it was stronger than I expected. I de�nitely understand,

but I don't agree.” - P7

P4, P5, P6, and P7 mentioned how images in the dataset may contribute tostereotypes or social

biasesin generated outputs. P5 raised the issue that there may not only be visually striking biases,

such as gender imbalance for job occupations, but also subtle biases, such as cultural examples in

food or clothing or sexualization of only certain ethnicities, which could reinforce ”invisible” biases

found in the real world. In addition, P3, P6, and P7 expressed concerns aboutprivacy issuesif real

individuals depicted in the training data also end up reproduced in AI-generated outputs.
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4.2.2 Copyright and Regulations

Most of the students mentioned copyright when they asked what they thought of the use of large

amounts of data from the internet as training data. Although copyright was mentioned on multiple

occasions during the interviews, no student provided a concrete explanation on what copyright

means from a legal standpoint. Nonetheless, these students described various aspects of copyright

during various stages of the development and proliferation of GenAI image models. We categorized

what was said about copyright into the following stages: research, training, production, and usage.

4.2.2.1 Research Stage

P3 and P9 were concerned about the inclusion of copyrighted images in training datasets for

GenAI image systems. Both expressed a desire forresearchers to care more about copyright and

laws in their research practices. P9 sawresearchers having an in�uence on user behaviourfrom

how technologies are designed, such that it could incite malicious usage:

”As a researcher of the technology, if you make something that is very convenient, that

would be good for the technology, but for the users, they might use that convenience

to infringe on someone's copyright and make inappropriate pictures and make more of

those pictures. So I think that the creator of a technology should think about that kind

of stuff.” - P9

4.2.2.2 Training Stage

P6 believes that researchers or developers should have adeeper consideration towards subject

matter found inside datasets. He questions whether companies should train models made for pro�t

and for commercial use using data that is indiscriminately sourced online, especially those illegally

derived:

”It's good to generate what you want, but there will also be some problems. I think,

especially for my research, it's okay, but for society, there are some huge problems

for copyright or intellectual property, or something like that. For example, when we

want to train a new diffusion model, we need a dataset. Where does this dataset come
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from is the problem. Now when we write papers, we just use open-source datasets, like

Imagenet or something like that. For business, you can see there are many companies

like NovelAI, where their datasets must be illegal. They just download without any

permission and they're using it and they sell it to make money. And I think this is a big

problem. I follow many illustrators and some animators and I think they really hate

this kind of technology that steals their ideas.”- P6

4.2.2.3 Production Stage

P9 mentioned that while it is dif�cult to control what happens in open source, companies should

have the responsibility not only to set restrictions on certain outputs, but also tocompensate image

rights holders:

”I agree that restrictions are very hard for open-source, but platforms should have

restrictions and only use pictures that compensate the authors.”- P9

4.2.2.4 Usage Stage

P2, P6, P7, and P8 saw howcopyright infringement can occur at the usage stage. P2 specif-

ically mentioned being conscious of potential copyright infringement in generated outputs. P7

expressed this same concern especially if they containcopyrighted characters. P6 and P8 spoke

about how it can be worrying thatcopyrighted elementsmay be found in AI-generated works, such

thatauthors get no compensationfor such instances. P6 elaborated on the resulting moral problem

of a user unknowingly uploading a picture that infringes on someone's copyright:

”Suppose I want to use a diffusion model to draw a picture, but actually, I don't know

whether the elements in the output contain some ideas from other artists and other

creators. If I just upload this picture to the internet, maybe someone else can �nd this a

problem. When I upload this picture, I infringe on someone's intellectual property. If we

don't know where these elements come from in this diffusion model, we cannot directly

use it, and sometimes we cannot take the risk of this problem. Maybe the uploader

is innocent because he doesn't know this element comes from other artists. But you
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generated these pictures and that's a fact, so there is some kind of moral problem or

legal problem here.”- P6

4.2.3 Art: Machine vs. Human

Philosophical aspects of art were discussed in various interviews with students. Humans and

machines were subjects frequently compared and contrasted in regard tocreativity, the nature of

creative work, over-saturation of GenAI works in online spaces, artistic style and identity, and

artistic intention .

P2 believes that creativity could be attributed to GenAI image tools due to theagency given

to a user via prompt. However, P1, P5, and P9 spoke about how the creative process for humans

and machines are signi�cantly different and should not be confused for one another. Speci�cally,

P1 spoke about how theuse of many words as prompts is contrary to the common sense that

humans have:

”We are people, we have a lot of common sense in our minds. But when we use a

machine, we use prompts to write down as many words to give this common sense

knowledge.”- P1

And P9 spoke about howhumans do not seem to require as many imagesas machines when

creating images:

”Humans get creativity from a zero start and we can make pictures, but creative AI has

to learn all those from many pictures and make a new picture from its training data. I

think it's different from human creativity.”- P9

Artistic vision and storytelling could be lost with the use of GenAI image tools (P7 and P8):

”The model doesn't understand a character's personality or the situation it's in, but

only the visual aspects.”- P7

”If we consider famous artists, like Picasso, they do have some storytelling, and they

express something emotionally, such as their spirit through their works. Currently, AI

images are not able to express such things.”- P8

50



P2 and P3 mentioned that outputs are a result of ageneralization of training data, where P2

speci�ed that the tools are not creative in nature but can assist with creative tasks. However, P3

completely disagrees that any creativity can be attributed to current models and even �nds them

uncomfortable to look at:

”I feel that generated images are an average of artists' works and the output is uncom-

fortable and very strange. I think it looks average, but it also makes me feel uncomfort-

able.” - P3

This kind of generalization of the training data can alsorepresent a sort of ”upper bound” of how

creative the generated outputs can be. P8 remarked how nothing revolutionary or completely

novel will be depicted in AI-generated images as long as its elements are derived from its training

data:

”It has some limitations because AI draws from the data training, so it limits the upper

bound of the generated pictures. It will just reproduce the ideas of artists.”- P8

These thoughts go hand in hand with P3, P6, and P8 attributing any aspect ofcreativity from

GenAI stemming from the creativity of humans found in the training dataset. P6 and P8 saw

machines incapable of judging and determining creativity and beauty on their ownfrom their

outputs, such that this process can only be done by humans during the model's construction and

training:

”I don't think it's really creative because it just sees everything as a probability dis-

tribution. So maybe you can say the beauty itself is the probability distribution or not.

We might generate some beautiful pictures from a human perspective, but from the per-

spective of the model itself, they're just some features. It's just some vectors.”- P6

”We know that AI with some noise can create all kinds of things. So it's just like

the evolution of humans. But what we de�ne as a good painting from what arti�cial

intelligence creates is based on our judgment. So I think it does not have creativity

because it cannot evolve by itself. We give them the direction of what is good art and it

can iteratively get better. We have the �nal word here.”- P8
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The fear that there will be an over-saturation of GenAI image works in online spaces was expressed

by both P2 and P7. P2 saw a desire for human-made and GenAI-made works to be viewed and

treated separately, while P1, P4, and P6 wantAI-generated works to be watermarked by default:

”I think if all these platforms are provided by big companies then one solution of all

this copyright is for the government to enforce companies to add some watermark or

sign to show that this picture is generated and to distinguish this picture from a real

picture, because the company owns their own models they can adjust that with some

parameters.”- P6

P1 and P5 believe that even though GenAI image tools may be able to change certain work�ows

in creative industries, P1 thinks that it will only increase the ef�ciency of the process, but willnot

change the fundamental nature of creative jobs:

”It will improve ef�ciency, but it will never change how we create things or how we

produce things. So it just improves our ef�ciency, but never changes how we do it.”-

P1

P2 and P3 expressed a reluctance to see GenAI tools replacing certain creative jobs at their current

stage, but only if they are of ”lower quality”. If such systems could one day hypothetically produce

high quality works matching those of professional artists, illustrative tasks could then be allocated

to such GenAI image systems. This outlook suggests that their association ofoutput quality is

intrinsically linked to their utility and value as tools:

”The current AI versus artist — I don't think they should be replaced because they are

still not enough. I don't want to see these insuf�cient systems replace artists.”- P3

”Using poor AI just for cutting the cost of animation is not �ne, because that is no

good, but it's �ne if it does better work.”- P2

4.2.4 Social Implications

Students in the interviews perceived various aspects surrounding the impacts and implications

of the use or nature of GenAI image tools on or from three social groups: companies, society, and

artists.
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4.2.4.1 Companies

P5, P7, and P8 expressed concerns about the role that major GenAI companies currently play

in public perception, distribution, and development of state-of-the-art GenAI image models. For

instance, P5 shared his impression that to him it feels more like abusiness strategy for commercial

GenAI developers to avoid discussing technical components in detail rather than for their

purported safety reasonsby implying their capability for ”super intelligence” which can increase

public and investment interest. P7 and P8 voiced concerns about howmajor GenAI producers

take advantage and pro�t from free non-licensed data aimed at research and non-pro�t use:

”Well, the fact that it's reliant on immense amounts of data, there are certainly limi-

tations. Well probably because it kind of limits the people or the companies that can

actually make those language and mixed image models. So there's like a strong and

really big power imbalance, I guess in that sense, like everyone has to rely on those few

AI models that exist in society.”- P7

”Most of the time, they get the data for free, but they bene�t by distributing this data.

But the original creators did not get anything.”- P8

In addition, P8 expressed concern about GenAI research from academic institutions or startups

being acquired by major tech companies which can contribute to amonopoly in the �eld:

”I think it's [both a good and bad thing for research ideas to be sold to big companies].

It helps us to accelerate its development, so researchers getting funding from big com-

panies can develop many things very quickly. But on the other hand, big companies

will monopolize these tools. And also they have a lot of data so that consists of them

globally monopolizing this �eld.”- P8

4.2.4.2 Society

Malicious usages and disinformation dominated discussions on what kinds of societal impact

could arise from the production of AI-generated images and artworks. These include worries that

bad actors will use GenAI image tools forpornography (P1 and P5) anddisinformation and fake
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news(P1, P4, P5, and P6). Individuals may also become more skeptical of the images they see

online in case they are AI-generated (P4, P5, and P7). Concerns about the negative impacts of

AI-generated images and artworks were particularly prominent when discussing open-sourced tools

(P1, P3, and P6), which are able to subvert the safeguards implemented in the system. For instance,

P6 mentioned anethical dilemma between open-source and potentially malicious actors and

users:

”I think that the merit or the bene�t of [Stable Diffusion] is that it is open-sourced,

but the problem is also because it's open-sourced and that this leads to the fundamen-

tal problem of regulation for the open-source community. So there are many GitHub

projects with these kinds of pre-trained models, and they will say in an announcement

that we believe that our users, and the community will use this kind of code or project

for a proper and positive purpose. But I don't really think it'll be true. You cannot

count on a personal user's moral standard. Once the model can be implemented on

a personal computer, then it's very dif�cult to stop some illegal usage. I think this is

actually the most serious problem.”- P6

When discussing the impact of GenAI image models on society at large,none of the students

believe that there would be major changes in society, with P1, P2 and P5 believing that changes

in the future with GenAI image tools would be minimal compared to how things currently are. P1

and P5 compared fears about GenAI changing the world with how deep learning was �rst viewed

similarly as such, where many individuals had overestimated its capability to be revolutionary in

society. In particular, P2 believes that most individuals in Japan will adopt tools such as ChatGPT

more so than text-to-image tools in their daily lives:

”I don't think the near future will change much. I think there will be little change or

very slow change. Maybe it will take some time for many Japanese people to use text-

to-image AI in their daily lives. Maybe many people will use ChatGPT but not so much

text-to-image.”- P2

P7 and P9 particularly upheld the belief that positive impacts from the use of GenAI image tools in

creative work will prevail over their negative impacts. In particular, P9 discussedlearning about
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negative aspects of GenAI tools at school, such as copyright and the commodi�cation of art, but

for him, their ability to help with an artist's creative process can overcome such shortcomings:

”From my university courses, I learned that legally and for the copyright of authors,

there are negative opinions because it might take away their job. And especially for

copyright, what might take many hours for them can be copied in seconds and made

in seconds. That'll be a problem from the author's perspective. But even for creators,

generative AI can be a very useful tool to upgrade their creativity and make more time

for idea-making. So in my opinion, it will be better to use more AI.”- P9

Despite P1's belief that minimal changes will occur with the use of GenAI image tools, he shared his

philosophy that job natures eventually change over time, but with the advent of generative AI, this

change may happen faster than how quickly professionals can adapt to such changes. In response,

he suggested the need for artists to learn and adapt to new technologies as they come.

4.2.4.3 Artists

Students discussed areas where they saw the use of GenAI image tools affecting various aspects

of well-being for artists and creative professionals. Many remarked how they could see GenAI

image tools' af�nity for style replication being especially jeopardizing to an artist's identity

and career(P1, P2, P3, P6, and P7), especially if it is purposely used to copy an artist's art style:

”What I �nd problematic is selectively using data from one person, or for example,

using one person's artwork to create a model that kind of copies that person's artwork.

Because then it becomes like a competitor for that person who has the original data.

So I guess that can kind of be considered as an attack on that person. If you selectively

choose that person's artwork and try to copy it maybe for the sake of copying, I think

that can be considered as an attack, I think that's one issue.”- P7

On the topic of job loss or reduction in creative industries, P1, P4, and P5 could imagineworkforce

reduction from the use of GenAI image tools in industry projects. P8 discussed hearing about artists

working in colouring or with low-pay are worried about losing their jobs, and P6 remarked how they
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have heard of these technologiesimpacting beginners and ordinary creative professionalsmore

so than those renowned in the industry:

”In the short term, it might affect some illustrators who are not very famous because

for famous illustrators and famous artists, their style is good enough that it's still a

little bit dif�cult for diffusion models to completely copy them. The current model will

not affect these talented people, but for some normal people, they might be affected,

actually. Especially for beginners, maybe they don't have a chance to work for the

company because their output or their ability might not be good enough when compared

to generative AI. For talented people, maybe they're at level 10, while current diffusion

models may be at level 5. Then beginners at level one to level four might be affected.”

- P6

If faced with job loss, P3 and P9 believe thatsuch artists should compensate by producing more

creative works or adopting the use of GenAI tools:

”If I was in the place of an artist, I would have to think about how to use the AI. In

reality, the time it takes to make a picture for AI and for humans are very different

and humans cannot beat the time and the amount of pictures the AI can produce. So

humans have to be creative and use these AIs to make their own picture high-quality

and shorten their work time. So, I think that will be what creators should think about

in the future.” - P9

However, P7, who has experience with GenAI for music production, wonders whether GenAI image

tools at their current stage, which are typically implemented as end-to-end systems from prompt to

generated image,should change to produce intermediate products that better take into account

the needs and work�ow of current working artists :

”Maybe if your objective is just to make high quality images and if your objective is

basically quality, maybe the current direction is already the right direction, but I'm not

sure if that's what artists want. Maybe an image generative AI that produces simply

high quality images is not that interesting for them. For example, if you want to use AI
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for inspiration or getting new ideas, maybe there are better ways to train the model so

that it gives outputs where the quality is not that high, but has maybe more interesting

results in different ways.”- P7

When it comes to companies in creative industries employing such tools in the workforce, P6 dis-

cussed thedifference between companies that would readily replace bottom line workers in

preference for GenAI tools for higher pro�ts versus other companies preferring to mentor

and foster human talent:

”Although the salary of support for beginners is relatively low, AI is even cheaper. But

currently the technology is still not powerful enough. It is so dif�cult to adjust all the

details. I know some game companies have started to use this kind of model to improve

or draw some pictures, for the character design or the background design that have

already used this technology. But there are still also some companies that still insist on

using human beings, although those beginners might not be good enough at drawing.

But they are willing to cultivate and teach these beginners and to develop their ability

from level one to level �ve and using, instead of using AI, it is different for different

companies. Some companies are motivated by the love for the game, where all team

members love the game. That's why they want to make the game, so they insist on using

human beings. But for some large companies, maybe even the boss doesn't even know

about these games and they just want to earn money, so they only care about the cost.”

- P6

4.2.5 Social Responsibility

During our conversations, there were instances where several students discussed how they imag-

ined that various types of stakeholders should approach social aspects surrounding GenAI image

tools for creative work during development, production or usage.
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4.2.5.1 As Users

For instance, P9 shared how he believes thatusers looking to pro�t off generated outputs or

share their generations publicly should consider the copyright implications of their actions:

”I think for personal use, just making it for yourself, you can just do anything. But if you

want to share it on SNS or make money with the outputs, you really should care about

copyright. I think it is important to show that it is AI-made art and not human-made.

Because some people might have trouble with that because it's not common knowledge

yet.” - P9

P7 viewslegality separate from the social or ethical implicationsarising from the use of GenAI

image tools:

”Maybe it's a risk for people using text-to-image AI in that maybe from their perspec-

tive, they might be following the rules, but the social response is different from just

obeying the law, where there might be a negative response on a social level.” - P7

4.2.5.2 As Researchers

I was particularly interested in understanding what kind of non-technical aspects the student in-

terviewees consider necessary for developing GenAI image tools for creative work without mention-

ing social impacts or ethics in the question asked.Legal implications from creating such models

(P1, P3, and P9) andissues on biasfrom generated outputs (P4 and P5) were raised as potential top-

ics for GenAI researchers to consider outside of their technical expertise. P2, P8, and P7 mentioned

the importance of knowledge inart theory and visual aesthetics, which could help to develop

better methods inprompt engineering, model architecture, and output validation:

”Maybe we can have knowledge about the world. We need to select proper words for a

prompt and we need to know many words to illustrate the desired picture in our mind.”

-P2

”So basically you need that kind of knowledge on arts to kind of build a good model,

build a good training procedure for the architecture, I think it comes into every aspect.”
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- P7

”If you want to really create something unique or at a high aesthetic level, you need to

be an artist �rst, then you could tell from a very professional standpoint what painting

is good and judge it with your own knowledge. But, for me I just tell from it emotionally,

like I like this one or I don't like this one, but I want to tell in detail what are the good

things about it.” - P8

P6, who does research on how diffusion models can be used in animation, thinks it is also important

for researchers tounderstand how art is createdwhen designing GenAI image systems:

”One thing is how to draw a picture. One theory for generating pictures is generating

the entire picture, but there is no direction about how to generate layers to a picture.

This kind of knowledge from art is important, and for the animation industry, what is

their work�ow and what we can do to help them.”- P6

4.2.5.3 As Companies

When it comes to the responsibility of companies producing GenAI image tools for public use,

P4 believes that it is important for companies tothoroughly inform users of the risks associated

with uploading AI-generated images on the internet or when used commercially, with disclaimers

accompanying such images to inform others of its AI-generated nature.

4.2.6 The Future for Creative Work

Students imagined various ways for GenAI image tools to be transformed, developed, or used

for creative work by users or industries aiming to leverage their generative capabilities. As most

GenAI image tools are implemented as text-to-image systems, P1 and P2 believe that these systems

may require future users tobecome better at prompt engineering. P1, P2, and P5 imagine that

creative work remains largely unchangedbesides their incorporation into creative work�ows to

increase task productivity which may also reduce the number of artists needed in a project. P8 saw

opportunities for automation such that professional artists maydesign work�ows for staff working
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with GenAI image tools. However, P9 worries that an over-reliance of such tools may not only

reduce jobs, but potentially lead to a sort of skill and creative atrophy for its users:

”There is a risk of losing the job, but also there's a risk that the quality of human skills

will get lower. Because if we start using AI as a tool, then people will use it more over

time, and practice less their pictures, and make the whole creative world less creatively

human and more AI.”- P9

As legal gray areas are still present with the development and use of GenAI image tools at large, P6

discusses his vision that GenAI image tools havebetter prospects being used in industryinstead

of for personal use or open-source systems due to heavier legal and contractual obligations that

companies are required to maintain and follow, such as the selection of datasets and user agreements

to restrict certain user behaviour:

”Working with companies is always more standardized because we can write a con-

tract and the contract is always protected by the law. And you can always use this

kind of regulation to constrain our behaviour and the company's behaviour. Maybe in

the future, if we really want to make some huge models or some huge development in

industry, the only way is to cooperate with companies, not directly download data from

the internet.” - P6

P6 also wishes to seestandardised training datasetsbeing developed, such that there are stan-

dard procedures in training and experiments. In particular, as someone whose research involves

incorporating diffusion models into the animation process, he saw animportance for artists and

academia to work collaboratively on such datasets, especially due to image generating systems

being highly dependent on the works of artists in their training dataset:

”I personally hope that the research community can have a good relationship with the

artist community. For the long-term development of these generative models, we need

to have a good relationship, because all the data for generative AI models come from

the works of artists' communities. If they just don't want to cooperate with us, then it's

very dif�cult to develop the current model in the long-term.”- P6
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Themes Subthemes Participants
Most images are obtained without consent P2
Illegal uploads are present in datasets P6
Image scraping has harmful impacts to artists and image right-holders P3

Can be seen as stealing if purposefully imitating an artist P1
Style replication

Cannot steal or claim ownership over a style P5, P7
Stereotypes and social biases replicated from training data P4, P5, P6, P7

Data

Issues with privacy P3, P6, P7
Consider copyright laws in the research process P3, P9

Research stage
Researchers have an in�uence on user behaviour P9

Training stage Consideration for subject matter inside datasets P6
Production stage Compensate image right-holders P9

Copyright infringement P2
Copyrighted characters P7
Copyrighted elements P6, P8

Copyright
and regulations

Usage stage

Uploading an image with copyrighted elements P6
Attributed in part to the use of prompts P2
Creative process differs between machine and humans P1, P5, P9
With creative tasks P2
Bounded by training data P8

Creativity

Stems from the creativity of humans P3, P6, P8
Humans have common sense that machines lack with prompts P1
Humans do not require as many images to learn visual concepts P9
Artistic vision and storytelling can be lost with GenAI image tools P7, P8
Generalization of training data from artists P2, P3
Machines cannot judge and determine creativity and beauty on their own P6, P8
Worries over AI-generated works oversaturating online spaces P2, P7
Human-made and AI-generated works should be viewed and treated differentlyP2
AI-generated works should be watermarked P1, P4, P6
Fundamental nature of creative jobs will not be impacted by GenAI P1, P5

Art: machine
vs. human

Output quality is a key factor to how useful and valuable GenAI tools are P2, P3

Table 4.2: Social and ethical aspects of GenAI image tools for creative work mentioned by CS
graduate students in Japan during interviews (responds to RQ2, Part 1)
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Themes Subthemes Participants
Obscuring technical details feels like a marketing ploy P5
Pro�ting off free and non-licensed research data for training P7, P8Companies
Buying and monopolising academic research P8

Pornography P1, P5
Disinformation and fake news P1, P4, P5, P6

Malicious uses
and disinformation

Increasing skepticism on image authenticity P4, P5, P7
Safeguards can be removed P1, P3, P6Open-source

tools and techniques Hard to regulate bad uses and actors P6
Minimal changes to society P1, P2, P5
Overestimation by the public on
its capability to revolutionise society

P1, P5

LLM-based tools are more likely to be
widespread than GenAI image tools

P2

Society

Impact on society

Positive impacts will prevail negative impactsP7, P9
Jeopardize an artist's identity and career P1, P2, P3, P6, P7
Reduce jobs at the creative workforce P1, P4, P5
Potential job loss for low pay workers in creative industries P8
Impact beginners and ordinary creative workers P6
Artists may have to compensate by producing more creative
works or adopt GenAI tools in their work

P3, P9

GenAI tools should adapt to the needs and process of artists P7

Social
implications

Artists

Companies replacing workers for higher pro�ts vs. companies
retaining human workers to foster creative talent

P6

For pro�t uses should consider copyright implications P9
As users

Social and ethical implications are separate from legal implicationsP7
Legal implications with GenAI models P1, P3, P9
Issues with bias from generated outputs P4, P5
Should have knowledge on art theory and visual aesthetics P2, P8, P7

As researchers

Understand how art is created when designing systems P6

Social
responsibility

As companies Inform users of the risks with uploading AI-generated images P4
Future creatives may need to become better prompt engineers P1, P2
Creative work will stay largely unchanged P1, P2, P5
Professional artists may help design work�ows and staff with GenAI image tools P8
Over-reliance on such tools may lead to skill and creative atrophy P9
Better prospects for industry use P6

The future
for creative work

Standardised training datasets P6

Table 4.3: Social and ethical aspects of GenAI image tools for creative work mentioned by CS
graduate students in Japan during interviews (responds RQ2, Part 2)
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4.3 RQ3. CS Graduate Students in Japan on AI Research Culture

For RQ3, I ask what aspects ofAI research culture arise during interviews with students

when discussing GenAI image tools in the context of creative work. My research question aims to

uncover aspects of culture experienced day-to-day by CS graduate research students that may con-

textualize or in�uence their framing of opinions and experiences regarding AI and GenAI research.

4.3.1 Innovation First

When responding to potential misuse or harms, some expected regulations and �xes (P1 and P7)

to come in response to the negative outcomes stemming from technological artifacts, suggesting an

”innovate �rst and �x later” mentality in such situations:

”There are good parts and there are some bad parts. I think because of the good parts,

we should just use it and for the bad parts, let's try our best to �x it. We should wait

and see. And sometimes we may never �x it. I think every technology has its bad parts,

but we still use them.”- P1

”If something truly unpredictable happens, and if it's truly unpredictable, it's like we

can't really do much about it. Then we'll have to make new laws. If that unpredictable

thing is very negative, then after that you need laws to prevent that from happening

again.” - P7

P6 saw himself and many other researchersmostly focusing on the theoretical aspects of research

and neglecting to think about the long-term applications and non-technical implications of

their work . He shared how some researchers are not at all concerned about the social impacts of

their research:

”I know some researchers who don't actually and don't really care about art and

they're actually very excited when they see that their work can replace other's work.”-

P6

Little consideration towards the social impacts from AI research may stem from a mindset that

software-based research cannot directly harm individuals, compared to other �elds of science
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and engineering, such as bioengineering or medicine (P1):

”I do research in computer science, and computer scientists think that it won't do any

harm. It's just research, that's just code, just a program. That they can't do any harm. I

can't create a robot to hurt people. So in my research, I think everything is okay. But in

other research, maybe things are different, for example gene editing or a medical thing.

I tend to think that my own research has no limitations.”- P1

4.3.2 Data: The More, The Better

With regards to using copyrighted material as training data, P5 expressed his belief thatno re-

search would be done if researchers were to think too much about copyright issues. This mir-

rors similar sentiments among all the students interviewed, except P6, who viewedlarge amounts

of un�ltered and often copyrighted images from the internet when training as a necessityfor

building GenAI image systems. In defense of such practices, P1 compared it to how many visual

references are necessary for artists when producing artistic works, P7 spoke to how it is currently a

legal practice, and P8 thinks that humans and machines alike can appropriate ideas from artists:

”For humans, we �nd different images using the search engine. We search different

images, look at them, and create our own images. So actually our brain also creates

many images from that. It's not a big issue for me.”- P1

”There certainly is controversy about how the data is collected. But the general status

is that it's using publicly available data. So in terms of the legal aspects, I guess it's

not offending the law in any case. There are lots of positive impacts and the fact that

it's not illegal, it's hard to say that generative AI is bad.”- P7

”I think it is not the best thing about arti�cial intelligence but even without arti�cial

intelligence, humans could still steal the ideas of other paintings.”- P8

Although many of these students acknowledged the unethical aspects found in popular training

datasets for GenAI image models, with issues such as privacy (P3), consent (P2) or copyright

(P9) being mentioned,no student had voiced an opposition to mass data scraping because it

is viewed as necessary to build good AI systems:

64



”Personally, I think there might be some ethical problems, but I think it is more impor-

tant to develop AI technology.”- P2

”First, in machine learning, the amount of the data is essential and crucial in training

the model. So the data of, for example, in ImageNet and so on, the dataset having a

large amount of data is very useful. However, the privacy problem is very dangerous.

Some researchers try to solve the problem, but it's not enough. It's under research at

the moment.”- P3

”Copyright is a big problem, and I've heard it a lot, and I do think that can be a

problem, but I think it is a good thing to make use of a lot of pictures that would make

the quality higher. In my opinion, it is more positive for users.”- P9

However, P2 and P9 saw animportance for artists to have an option to withdraw or receive

compensationif their works are found inside datasets, respectively:

”I think it is desirable for people to be able to withdraw the usage of their image.”- P2

”I think you have to make a system that can respect the copyright. So for example, like

a payment system to the author of the picture when using it for machine learning or

something like that. I think that is not right now in the law, but it should be.”- P9

4.3.2.1 Blind to Data Harms

P3 and P6 speculated how researchers may use popular datasets, such as LAION-5B, indiscrim-

inately because of their tendency to treat datasets as batches (P3) and for their suf�ciency to train

and test AI models for research purposes (P6). P3 mentioned how it is uncommon to inspect the in-

dividual contents of a dataset, which may explain whyresearchers are often ignorant of harmful

material present in internet-derived datasets:

”I also think that I don't see the content of the dataset. We will treat it as just a dataset.

Not each data or each person in the data. So from this aspect, we think it is safe, that

it's not a big problem. [...] So this is a problem. I can't see the problem. I can see the

data, but I don't see the data.”- P3
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”If it's just for writing a paper or doing research, the current standard dataset is actu-

ally enough. We can use this kind of model to check whether a new method is better or

something like that. It's enough to do that. So we don't really need to use some extra

data. [...] Usually when I do experiments, I don't really think about social and moral

problems because usually when I check it out, I generate some realistic pictures, like

animals or some very famous artists like Van Gogh or Picasso or something like that.

So they're kind of very classic pictures.”- P6

Despite P6 demonstrating social and ethical concerns towards data used to train GenAI image mod-

els, a blindness to data harms, as described previously, may explain P6's unawareness on the social

and ethical issues found inside LAION-5B itself:

”When I checked the original paper of Stable Diffusion, I think they tell us about details

of this dataset, and I don't think there are so many problems with this part.”- P6

4.3.3 Positionality as AI Researchers

P6 explained howsome researchers who may not have an interest in the arts will focus only

on advancing their research goals while disregarding their impacts on affected communities:

”I'm also interested in animation or something so I can understand their situation and

that's why I might be care about my research, but if I just totally don't care, don't like

animation, or don't like this kind of art, and I also don't care about anything [like that],

I'll just keep doing my research.”- P6

This thought coincides with how P1 noted that the tendency for researchers to present their research

achievements in ways they envision would be in the best interest of the demographic impacted by

their results. Therefore, he suspects that major R&D research labs working on text-to-image models

may have focused on creating user-focused tools to disseminate their research due to its perceived

utility for illustrative and photographic generations. But due to the current limited applications of

GenAI image tools beyond rendering photorealistic and artistic images, several students (P1, P4,

and P7) notedminimal reasons to apply GenAI image generation techniques in day-to-day

research activities:
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”Image is limited in application actually. I think maybe some generation model for text

is more helpful. I think images are really fancy, especially in demos, but they are just

images. We can't create too many things with images. I'm not sure.”- P1

”I don't think many people in our lab are using text-to-image AI in our own research

activities, except for people who are doing research on text-to-image AI. But in terms

of our usual research activities, we haven't been using it much. For example, I guess

image AI is kind of aimed towards making photo realistic images rather than making

simple diagrams or like more abstract kinds of images.”- P7

P7 suggested that it would have more utility in research if it could generate diagrams to present

research ideas and results:

”If we could make, for example, a diagram to kind of represent or explain our research

ideas or something, then it would be more useful. For example, if we could use the

generated results in our presentations. But yeah, at the current stage, there are not

many cases where we want to kind of use photorealistic images produced by image AI,

so that's one reason why I guess we're not using it much.”- P7

Due to its limited applications in research, some students (P1, P5, P6, and P9) wondered if their

tendency toview GenAI image systems more optimistically than most artists is due to their

little impact or potential for disruption in a researcher's day-to-day work, hence more oppor-

tunities for them to view and experience their bene�ts:

”Because, well, I'm not a creative person. I won't be worried about losing a job.”- P9

Although P5 does not agree with claims by artists who see GenAI image systems training on art-

works without consent as stealing, he noted how he may be in�uenced by the community's percep-

tions on such matters as a member of the ML research community and its culture. Hewondered

whether he would have similar opinions to these artists if he was an artist himself.

4.3.4 A Need for External Guidance and Expertise

Several students (P1, P3, P6, and P7) discussed a desire to learn more about potential harms

caused by GenAI research and subsequently suggested a desire for experts outside of their �eld of
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study to develop regulations and guidelines for AI researchers to follow in their research practices.

P1 pointed to how rapid developments in computer science and the increasing amount of impact

on society have made him realizea need for deeper consideration to implement regulations and

policies for AI research:

”I think because our computer science community has developed so much and we can

in�uence society so much and now we should consider it [...] We should �rst discuss

with others and other AI researchers and we should learn more and know more. [...] In

recent years, machine learning has changed so fast. We also in�uence the development

of AI.” - P1

From our interview, he re�ected on the need to consider the broader impacts of GenAI research on

society:

”For me, I never think of generative models at a high level. I never think about this

thing at a high level and I never think about the responsibility at a high level. You

really helped me to reorganize my thoughts today.”- P1

From our interview session, P7 wants to seemore discussions among computer science students

about their responsibilities as future expertswho will have a responsibility for how technology

is disseminated in society:

”I think these kinds of discussions should be done and be within the computer science

students. We're kind of also responsible for the spread of these technologies. What I

mean is that we have the responsibility to kind of understand that maybe when we are

asked for advice or opinions we should be ready. I wasn't that ready, but we should be

more ready to say our opinions.”- P7

P3 pointed to her personal principle that researchers should work towards �nding ways to improve

well-being as a reason for better policies and regulations. She noted that many AI researchers lack

the time outside of their research activities to understand what repercussions could arise from their

work even if they may have interests in social issues.Because of the increasing in�uence that AI

now has in society, she believes all researchers should pay additional attention to its potential

impacts:
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”Because the amount of time is limited for research, even for researchers and the lim-

ited resources, researchers pay attention to societal problems. So I don't think scientists

in the �eld ignore societal problems, but the overall community of AI research should

pay more attention to societal problems. I think scientists in the AI �eld actually pay

the same amount of attention compared to the other research �elds or the same as a

person not working in research, but scientists in AI �eld should pay even more attention

than usual.” - P3

P3 and P6 reiterated similar thoughts by mentioning how, despite researchers realizing that societal

issues are important,many lack the knowledge to envision what kind of impacts their research

could have:

”We can't fully imagine all the malicious ways to use AI.”- P3

”I think for researchers this kind of social problem is important, but you cannot think

about this every type of thing in your daily life, because we're not god. It's very dif�cult

to cover everything just by ourselves.”- P6

P6 went on to state his belief that the researchers behind notable contributions to the �eld of image

generation could not have imagined the current repercussions stemming from their work:

”I think it's quite dif�cult for those who designed the diffusion model to have imagined

that the model now is so powerful when they created it at �rst and that it's caused so

many problems.”- P6

Because many researchers are unaware of the full extent of how their work can impact society, P6

wishes to seefuture collaboration with experts from other disciplines in the social sciences and

the humanities to create research standards and guidelines:

”And in this case, I think the generative model community itself cannot design this

kind of standard, and we need to cooperate with others - sociologists or psychologists,

something like that.”- P6

Furthermore, P6 wantsgovernments to become active in reinforcing and imposing guidelines in

research:
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”I think the government is very important for the development and the future of these

generated photos, you cannot count individuals to improve their moral standards. It's

too dif�cult.” - P6

To achieve better awareness on the social impacts of one's research, P3 believes thatscientists

should �nd ways to expand areas in which their research could intersect with other �elds,

learn from their experts, and �nd better ways to apply AI methods that better understand the

needs of society:

”The advantage of machine learning is the wider range of applications. So scientists in

this �eld should collect more information outside of their research �eld. So for example,

they should take care of news, trends, and perhaps history and so on. There's not one

direction to solve the problem and a concrete answer for this question. But gradually

this problem will be solved. In daily life, researchers should also know more about other

research �elds. So, for example, I don't think I can imagine the connections between

text-to-image generation and agriculture. But scientists who know about agriculture

and AI can sometimes help identify societal problems. So researchers can �nd new

research areas among other �elds.”- P3

4.4 RQ4. Legal, Social, Cultural Impacts as Seen by Experts in Japan

Finally, for RQ4, I ask experts whatethical and social implicationswould arise from the use

of GenAI image tools for creative work, especially from alegal, social, and culturalperspective

within Japan's creative industries. This is helpful when comparing what students discuss with what

experts see on such issues. The results from sections 4.4.1, 4.4.2, and 4.4.3 are taken directly from

our previous publication (S. C. Y. Ho, Ema, & Tajmel, 2024).

4.4.1 Legal Implications from Using GenAI Image Tools

In 2018, Japan's legislative body, the National Diet, amended the country's national copyright

law to allow machine-learning AI models to scrape copyright data from the internet without per-

mission for training purposes (Deck, 2022). Because the country has an active stance on developing
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and using AI technologies, there are almost no restrictions on AI data mining and learning. Taichi

Kakinuma, an AI-focused lawyer in Japan, notes thatcopyright infringement generally applies

to the generation and usage stage in Japan. So far, there have been few discussions in Japan

on legally restricting GenAI learning, although there are discussions that it should be limited to

guide-lines or datasets curated through voluntary effort.

Rather than regulating everything regarding GenAI technologies in Japan, Kakinuma suggests

that there should be efforts to understand how they may affect the fundamental values of human

beings and thatGenAI model and tool providers should have a responsibility to develop a

system that allows users to use their products with peace of mindwithout possible copyright

infringement. Therefore, changes to Japan's legal system, such as making the process easier to

prove damages from copyright infringement or shifting part of the burden of proving reliance from

the plaintiff to the defendant, could help mitigate concerns from potential copyright infringement at

the usage and generation stage. It may also be helpful toencourage the practice of disclosing the

model learning datasetin advance so that the generated images can be easily compared with the

training dataset in cases of suspected copyright infringement.

4.4.2 Social Implications for Creative Workers

The two representatives at Arts Workers Japan (AWJ) discussed how there are individuals in

Japan's creative industries who currently feel that there is a lack of consideration for those work-

ing in arts and entertainment givenGenAI's potential to take away human-centric and ful�lling

work instead of only mundane and unpleasant tasks. There is also the potential for these indi-

viduals to bedeprived of work when GenAI systems can easily imitate their style. The AWJ

representatives mentioned how some of the artists they surveyed felt that having AI use their cre-

ative work without permission as training data feels akin tostealing the results of many years of

honed craftsmanship. Many are also concerned about being associated with content generated by

others that depicts their artistic style or likeliness, especially if the subject matter is illegal.

AWJ suggests that there is a dire need for better channels in Japan through which people work-

ing in the arts and entertainment industry can better understand the situation and raise their voices.
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Currently, there are still workers in vulnerable positions who are forced to sign contracts with un-

fairly low remuneration in the country. There are also artists who are suffering from damages

caused by GenAI. Additionally,accessing litigation to prove damages is too costly and dif�cult

for most creative professionals. Therefore, they are urging the Japanese government to understand

the situation of these individuals andlisten to their concerns by setting up consultation desks

and conducting interviewswith various organizations. They would also like Japanese policy re-

searchers to have abetter understanding of the living situations of Japanese creative workers.

4.4.3 Cultural Implications for Creative Industries

Manga and anime industries in Japan may suffer the most from the use of image generating AI.

Professor Bryan Hikari Hartzheim, an expert on Japanese media industry studies, noted that GenAI

tools are unlikely to replace mangakas, the Japanese word for comic artist, given its “star-centred”

system surrounding the creator. However, backgrounds, tracing, and colouring could become au-

tomated with the use of GenAI image tools, which mayin-part or entirely replace a team of

assistants who are typically uncredited and delegated to help the mangaka. Even if using such

tools may be helpful for mangakas themselves, it might not be positive for the industry at large.

This is because many manga creators get their start in the industry doing assistant work for other

mangakas who are more experienced in the �eld. This practice of learning the “ins-and-outs” of

keeping a production schedule and transmitting a craft from one generation to another may disap-

pear with the use of GenAI due to its ability to automate assistant work, and thusunder-prepare

future creators with the necessary skills and knowledge to become artisans themselves.

The animation industry may also be affected by the use of GenAI image tools. Given the similar

“star-power” that notable key animators have, those who can innovate expressions and animation

styles will be dif�cult to replace, but other jobs in the industry are amenable to AI automation.

Many doing minor animation work or responsible for in-between animations quit the industry due

to the culture of severely underpaying below-the-line animators, which has contributed to the indus-

try's current labour shortage. These workers are also struggling to meet ends' needs, so they would

lack the time or money to access litigation. The professor notes thatturning to automation will
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not resolve labour problems but would rather reduce the necessary training for young anima-

tors to develop skills at the workplacewithin the industry to become seasoned key animators or

animation directors, which may stagnate the production of animation talent.

Therefore, Professor Hartzheim's suggestions is for companies in Japan's creative industries

that want to use GenAI tools for creative work should look athow it can be implemented properly

such that it can respectfully account for good welfare and working conditions that can foster

positive relationships amongst employees, rather than actively replacing humans with automated

technology to cut costs.
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Chapter 5

Discussion

In Chapter 4, I �rst provide an overview in 5.1 on how CS graduate students in Japan discuss

the technical and social aspects of GenAI image tools for creative work1. Next, in 5.2, I identify

how culture and labour are often overlooked in the context of workplace pedagogy when investi-

gating what social and ethical implications can stem from incorporating current GenAI image tools

into creative work processes. While re�ecting on my �ndings, I reiterate a critical need in 5.3 for

regulatory bodies and creative industries in Canada and Japan seeking to regulate or incorporate

GenAI image tools into creative work to use my �ndings as an exemplary case study and for GenAI

research communities to engage in participatory AI design.

5.1 Prospective GenAI Researchers on GenAI Image Tools for Cre-

ative Work

In general, most of the students I interviewed found that using the technology was most bene-

�cial to personal users and if the generated outputs depicted legal subject matter or provided high-

quality results. The quality of the generated outputs was an important indicator of the social and

artistic value of AI-generated images such that GenAI image systems were perceived to be partic-

ularly helpful for prototyping and brainstorming, producing simple illustrations and images, and

allowing laypeople to create illustrations without artistic skills and training. At the industry level,

1This section contains work that was previously published in S. C. Y. Ho et al. (2024).

74



students found Japan in a unique position to bene�t from this technology as a way to help its ani-

mation industry, especially as a tool to automate the production of intermediate frames, in addition

to its general bene�ts to increase productivity and reduce costs for creative projects of all scales.

Although some of the interview participants valued human art more than GenAI art, they noted

that it was mainly due to the artistic inferiority of the outputs in the current state of the technology

compared to human-made art with high degrees of craftsmanship and visual storytelling.

Major limitations brought forward revolved primarily around the training data. Problematic

training data can cause generations to depict harmful stereotypes and subject matter. The students

also remarked how the dataset limits what “upper bound” the model can reach aesthetically in

terms of the quality and creativity of its generated outputs. Despite such limitations stemming

from the training datasets themselves, the students deemed the immense amount of publicly scraped

images from the internet to be necessary to train GenAI image models. Because the data is publicly

sourced, most found no issue with learning from such material and viewed this practice as similar to

how humans need references to produce visual works. However, many students expressed concerns

about copyrighted elements from the training data appearing in outputs. Moreover, the deliberate

use of such tools to copy another artist's style was seen by some as capable of jeopardizing an artist's

identity and career. Additional comments regarding the technology's limitations were made towards

a user's limited control over the generated outputs when using the technology as-is, from prompt to

generation. Despite these limitations, students overall viewed the technology positively such that it

would have a positive impact on society and/or industry in the long term. This is especially true if

there are regulations in place to restrict and regulate the production of harmful and illegal content

and if there are options for artists to opt out of datasets or receive compensation for the use of their

work.

Although all of the students interviewed did not see the tool as a threat to working creative

professionals in the long term, some saw its potential to disrupt the creative workforce and induce

layoffs. In response, some suggested that artists in the future may have to create unique works to

stand out as GenAI tools improve or adopt them into their won creative practices. For those working

on advancing image-generating techniques in AI, many saw a need for future researchers not only

to be familiar with the legal implications of producing GenAI image models and their tendency to
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amplify biases, but to also familiarize oneself with concepts in art theory and visual aesthetics.

Interestingly, several interview participants suspected that their positive outlook on GenAI tools

may be in�uenced by the fact that they are AI researchers, such that they may feel differently to-

wards such technologies if they were artists themselves. Students also suggested that while thinking

of ethical and social implications of their own AI research was seldom, given that they were not

experts on such issues, there is no way for them to envision the full extent of the impacts of their

research or they believed that thinking of these topics too deeply would prevent innovative research

from happening. Regardless, some expressed an openness to the development and application of

ethical guidelines in AI research and believe that ethical and societal concerns are important, such

that discussions with experts in other disciplines, public consultation with artists, and risk assess-

ments should be done on issues stemming from the use and dissemination of GenAI image tools

and techniques.

5.1.1 Gender Disparities in AI Development and Research

It is pertinent to discuss the lack of women participants in our interviews with computer science

graduate students, as I was only able to interview one woman (P3) from our group of computer

science graduate students. This seems to show parallels with how women only represent 9% of

Japan's graduating information technology (IT) majors, compared to around 20% in the United

States and Europe, according to a survey conducted in 2022 by Human Resocia, a Tokyo staf�ng

agency (Toshi, 2023).

It is imperative that women are included in the development of GenAI. In fact, women are

frequently underrepresented in IT and AI �elds in Japan and across the globe. According to the

Japan Information Technology Services Industry Association, in 2020, women represent 22% of

Japan's 1.5 million IT engineers, programmers, and system engineers (Toshi, 2023). A study in

2024 by Interface found that women comprise only 22% of AI talent out of the nearly 1.6 million

AI professionals worldwide (Pal & Lazzaroni, 2024).

Although it is not possible to generalize my �ndings due to the small sampling, it stood out

to me how P3 had a particularly critical view of GenAI image tools, where she displayed notice-

able concerns for how these tools can pose a threat to living artists and how there should be more
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considerations for diversity in knowledge and expertise when it comes to GenAI development and

regulation. These topics were central to my interview session with P3, who seemed more concerned

about such issues compared to some of her male counterparts. I believe that including similar voices,

perspectives, and expertise from women like P3 can help ensure that emerging GenAI technologies

can tackle key social and ethical issues that are often understated and minimally understood in the

�eld.

5.2 Social, Ethical, and Political Dimensions of GenAI Image Tools

In 5.2.1, I �rst discuss how incorporating GenAI image tools into creative work�ows can im-

pede the development of one's vocational knowledge for creative work in Japan. Then, in 5.2.2, I

argue that image-based GenAI research has decontextualized and commodi�ed the works of creative

artists in pursuit of visual �delity while neglecting philosophical, social, cultural, and humanistic

aspects of creating art.

5.2.1 Threats to Workplace Pedagogy in Japan's Creative Industries

Based on the themes which emerged from the student interviews and from the social and ethi-

cal implications outlined in Section 2, I notice a tendency for non-artists and commercial services

leveraging GenAI image technologies to commend GenAI image tools for their cost-performance

bene�ts while neglecting to see how the introduction of such tools could disrupt social and institu-

tional aspects of culture and labour for artists and creative professionals in the form of workplace

pedagogy. Notions of workplace pedagogy are seldom mentioned in existing literature (see Chapter

2), yet were frequently discussed during the interviews with AWJ and Prof. Hartzheim as being

critical to the culture and values surrounding creative work in Japan.

The concept of workplace pedagogy, coined by Billett (2002), is one that presents workplaces

as a place to learn vocational knowledge through participation in daily work activities, guided learn-

ing through workplace interaction with more or less experienced co-workers, and guided learning
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through transfer that allows the extension of one's knowledge onto other situations and circum-

stances at the workplace through such informal social and institutional activities. Vocational edu-

cation and training in Japan, traditionally and still as of currently, operate extensively and almost

exclusively through workplace pedagogy, so that occupation-speci�c skills are taught primarily by

older and more experienced colleagues at the workplace after entering a company (Bromann, 2010).

As discussed by Professor Hartzheim, tasks that are typically delegated to younger artists, such as

coloring, tracing, sketching backgrounds, and in-between animations, form the backbone to Japan's

creative industries of manga and anime. Workers assigned to such tasks are typically mentored

by those more senior. Junior artists foster artistic skills at the workplace, such that they become

increasingly familiar with the ins-and-outs of the domain. This allows them to develop the skills

necessary over time to become seniors, artisans, and craftspeople of their own.

Because GenAI systems are capable of automating work that traditionally allows junior creative

workers to get their start in the �eld, there is concern that the development of future talents in the

�eld of Japanese media and entertainment could become stagnant with the introduction of GenAI

image tools. As discussed during our interviews with AWJ and Professor Hartzheim, GenAI im-

age tools have the potential to further alienate bottom-line workers in creative industries in Japan.

These workers, who are already systemically unacknowledged and underpaid, can become further

displaced and face layoffs if employers seek to entirely replace or automate substantial parts of their

work that are traditionally human-driven through the use of GenAI. Automation with GenAI can

potentially deny the entry of new and extensively trained workers into the industry and can lead

to loss of agency and meaning to artistic work (Vimpari et al., 2023). Creative workers may lose

essential creative problem-solving skills that are necessary for more complex tasks and aspects of

creative work, which can lead to cognitive and creative atrophy (Sætra, 2023).

5.2.2 Social and Ethical Pitfalls in GenAI Image Research

5.2.2.1 Decontextualization of Creative Work

I believe that that social and ethical implications arising from the use of GenAI image tools

in the context of creative work could be attributed in part to the social and institutional practices
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of AI research. Diane E. Forsythe's ethnographic work on arti�cial intelligence lab cultures in the

1990s remarked how AI scientists would habitually decontextualize their own work and the work of

experts when building expert systems (Forsythe, 1993b). Forsythe noticed how AI scientists often

placed little importance on informal social and institutional activities when building expert systems

(Forsythe, 1993b), which are computer programs that use ”arti�cial-intelligence methods to solve

problems within a specialized domain that ordinarily requires human expertise” (Zwass, 2024).

In the current age of GenAI image systems, I believe what the late Forsythe observed 30 years

ago still holds true to this day. State-of-the-art GenAI image systems are now capable of producing

artistic works that are indistinguishable from those made by human photographers and human artists

(Ha et al., 2024). Therefore, I believe it is reasonable to consider such systems as modern-day expert

systems where human expertise is that of human-made art. As such, I observe parallels between

similar pitfalls to current GenAI image systems by removing the informal social and institutional

contexts of workplace pedagogy found in Japan's creative industries and creative work.

As demonstrated by the themes emerged from the student interviews, I noticed a tendency for

CS graduate students in Japan to view labour in creative industries consisting of individual artists

working independently on illustrative tasks, such that the incorporation of GenAI tools into their

creative work�ows could provide a means to ef�ciently automate monotonous or laborious aspects

of creative work. Based on the expert interviews conducted, it is more appropriate to view creative

workplaces in Japan as symbiotic networks of workers collectively improving their artisanal skills at

the workplace, rather than what students often believe as consisting of isolated workers completing

an assigned checklist of illustrative tasks. Therefore, I encourage GenAI researchers to understand

that GenAI image tools have the potential to disrupt cultures in creative industries, especially those

that focus on vocational knowledge taught at the workplace. If artists are to use GenAI image

tools solely for the purpose of productivity, ef�ciency, and gaining a competitive edge, which are

commonly anticipated and marketed uses of such tools by researchers and tool providers, artists

may risk compromising their personal user experience and taste in art (Shi et al., 2023) in ways that

may fail to ful�ll personal artistic needs and provide meaningful work to its users (Vimpari et al.,

2023).
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5.2.2.2 Commodi�cation of Human Creativity

In the 1990s, Forsythe (1993a, 1993b) observed how engineers would often believe the knowl-

edge acquisition process for AI expert systems to be conceptually straightforward, such that au-

tomation can circumvent the inexact and uncontrollable nature of face-to-face interactions between

knowledge engineer and expert. Forsythe warned that this belief will only enable practices that en-

code certain perspectives in a particular domain and jeopardize how human beings are still needed

in this process to fully interpret and represent this knowledge (Forsythe, 1993a, 1993b). In the case

of GenAI image tools, the knowledge acquisition process of state-of-the-art GenAI image models is

through the automated and indiscriminate use of billions of text-image pairs in order to learn how to

faithfully reproduce visual concepts as much as possible to their corresponding textual counterpart.

I draw parallels to the observation made by Forsythe with the popular belief amongst the student

interviewees who viewed the use of billions of data as an inevitability and necessity where ”more is

better” when training GenAI image systems. This is being done at the expense of indiscriminately

using datasets with a lack of regard for individual harms found inside, as mentioned by P3 in our

interviews. I believe this also shows how AI scientists con�ate art with how faithful a concept can

be rendered visually, rather than as a human-driven and personal process involving personal intro-

spection, storytelling, playfulness, and imagination that many artists seek to create and experience

when making art (Hemment et al., 2023; Piskopani et al., 2023; Roosa Wingström & Lundman,

2024).

Although knowledge engineers of the past may have constructed expert systems through in-

voluntary deletions of social and cultural values during interviews with experts without observing

places of work (Forsythe, 1993a), knowledge acquisition for GenAI image systems has now become

fully automated, where knowledge is seen as statistical correlations in data without a human in the

loop. Therefore, the automated use of text-image pairs to develop tools that are seen to produce

works that rival those of human artists involves deletions to social and cultural values of creativity

and art that are no longer done involuntarily but explicitly.

However, text-image pairs cannot reveal implicit knowledge about real-life processes of artistic

work, storytelling, and meaning intended to be expressed by an artist. The current focus on image
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�delity for GenAI image systems as a means to produce artistic works through the use of biased

and un�ltered data on the internet is one that can be seen as treating human-derived works and the

human creative spirit as commodities, which neglects to value their right to privacy and dignity by

simply viewing their works as training data. Generalized learning by GenAI models from the works

of creative artists can thus be seen as a means to appropriate and monetize the works of living artists

and humanity's collective imagination and knowledge (Piskopani et al., 2023).

5.2.2.3 Power and Politics of GenAI Image Tools

Sensational representations of GenAI for its groundbreaking ability to replicate a diverse range

of art styles by mass media can obscure its inability to be diverse in practice where it fails to ac-

commodate diversity across cultures and individuals. For laypeople and non-artists, the ability of

GenAI image tools to generate images through calculative meaning (i.e., rendering images or me-

dia through statistical methods) should dangerously be avoided to represent cognitive meaning (i.e.,

philosophical and human aspects to creating art) (Bunz, 2019).

Commercial state-of-the-art GenAI image tools, such as DALL-E and Midjourney, are primarily

end-to-end, from prompt and/or image-to-image. Although billions of images are commonly used

so that GenAI image tools have the ability to represent a diverse range of visual concepts and

subject matters, its general purpose from prompt to generation has the ability to homogenize creative

work practices into singular processes. These fail to account for how creative work differs not just

between individuals, but also between cultures (Erez & Nouri, 2010; Jeffcutt, 2004).

Not only will social harms and inequities depicted in text-image pairs used to train state-of-the-

art GenAI image tools be ampli�ed and replicated in generated outputs (Bianchi et al., 2023), but the

use of systems built by such means will have the ability to delete social and cultural dimensions of

creative work, while shifting power and pro�ts away from individual creators towards model owners

who are paradoxically pro�ting from the use of data from these creators in the �rst place (Ghosh

& Fossas, 2022). The GenAI community's current interest in innovation and statistical automation,

at the expense of the well-being of living artists, is removing artists from their sense of dignity and

purpose. Based on related literature and our interviews with AWJ and Professor Hartzheim, this lack

of consideration towards artists, creatives, and image right-holders is political such that it can further
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marginalize artists who often are already at a socioeconomic disadvantage, in addition to having the

potential to hinder opportunities for meaningful work and ful�lling artistic needs (Vimpari et al.,

2023). In fact, many of the students we interviewed saw its minimal applications in research and

few reasons to have GenAI image tools be used outside of illustrative purposes, while seeing clear

impacts and uses for artists. However, model providers, researchers, and developers are currently

de�ning how such tools are designed and created, thus establishing power and authority over how

creative work will change without the input of creatives and artists who would be most impacted by

such technologies, especially if employers or clients push for their indiscriminate deployment at the

creative workplace and its dominance of the creative work process.

5.3 Participatory GenAI Design for Artist Well-being: Lessons for

Canada and Japan

As Canada and Japan are world leaders in AI development and policy with established democ-

racies and rich creative industries, regulatory bodies, AI researchers, and creative industries in both

countries will gain valuable insight from my �ndings on how the integration of current GenAI

image tools into creative work�ows can jeopardize the well-being and vocational development of

artists and creative professionals. Regulatory bodies in Canada and Japan should look into requiring

platforms to comply with concrete AI principles, revising copyright laws and AI regulations, and

clarifying what control rights holders have over their data and their works in the context of GenAI

development, usages, and distribution (Piskopani et al., 2023).

For future GenAI artefacts to avoid blindsiding artists and creative professionals, GenAI should

celebrate the human sources that drive its systems by including the input of its end users in its design

(Inie et al., 2023). While aspects of freedom, democracy, sustainability, well-being, and justice for

artists and creatives could be challenged by how current GenAI systems are built and deployed,

future systems should focus on techniques and tools that take into consideration the needs and

concerns of visual artists by steering toward designs that leverage an artist's skill set and creativity

without compromising one's artistic vision (Sætra, 2023), while also compensating them if their

works are used in development and training (Jiang et al., 2023). This can help forego how AI has
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often been developed ahead of a speci�ed purpose, where it can instead be developed to better

integrate into creative work�ows that leverage new creative competencies (Inie et al., 2023). GenAI

image tools should thus be created with de�ned artistic purposes and uses that help foster creative

output, rather than having users �nd purpose or uses within the technology's constrained features

and limitations.

Therefore, AI researchers from Canada, Japan and around the world should adopt participatory

AI design practices to actively engage artists and stakeholders throughout the planning, design, and

evaluation processes of GenAI image research tools and artifacts (Hemment et al., 2023; Inie et al.,

2023; Piskopani et al., 2023; Sætra, 2023; Vimpari et al., 2023). As suggested by Roosa Wingström

and Lundman (2024), collaborative research efforts to develop co-creative AI should aim to be

”transparent and trustworthy in science, while also being ”playful and surprising in the arts”. The

underlying design choices of GenAI models should be made visible to impacted communities and

stakeholders, who are often excluded from understanding and engaging in critical technological

design decisions (Hemment et al., 2023) to mutually identify implications and risks with GenAI

development processes and usages (Piskopani et al., 2023). In turn, GenAI model developers and

providers need to open themselves up to discussions and debates with creatives that allow them a

platform to share their side of worries, excitements, and strategies when confronted with AI reali-

ties while discussing uniquely human approaches to creativity outside of statistical and algorithmic

means (Inie et al., 2023).

Dialogues with artists should also delve into philosophical notions of art, ethics, and political

economy. This will help GenAI model developers think beyond typical design and development el-

ements and into areas requiring criticality and re�ection beyond immediate market and institutional

factors, as researchers are often neutrally disconnected from the political and social dimensions

of AI (Hemment et al., 2023). As mentioned in Vimpari et al. (2023), academic and industry AI

researchers should also collaborate more with human-computer interaction (HCI) researchers that

would be able to bring about careful re�ection on how to ”balance scienti�c curiosity and �nan-

cial incentives with the potential implications of their research on its professional users” instead of

focusing only on automation capabilities when it could hinder opportunities for meaningful work

and ful�lling artistic needs (Vimpari et al., 2023). Cross-disciplinary interactions, as suggested by
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P3 during our interviews, will also help enlighten AI researchers on how GenAI image techniques

can be utilized and examined outside of theoretical �elds in computer science and into practical

applications for various domains, given machine learning's versatility and broad range of applicable

uses.

In addition, the development, adoption, and integration of GenAI tools into creative work�ows

should be done with thorough critique, critical assessment, or testing before deployment into cre-

ative industries and creative work. As mentioned by P7 from our interviews, GenAI researchers and

developers may bene�t from focusing on developing tools that provide intermediate outputs or tasks

rather than fully generated outputs and images which will allow opportunities for artists to better

work co-creatively with GenAI. This is so that artists and creatives can still maintain a large portion

of creative control and agency over their work process and creative execution. Additionally, GenAI

tools should look into helping artists with tasks that can help with inspiration, ideas, artefact de-

velopment, productivity, skill development, teaching, social interactions (e.g., communication with

stakeholders) and enhancements to one's personal life (e.g., assisting with tasks in personal life to

give more time for creative endeavours) (Santo et al., 2023). For GenAI tools to become meaningful

and ideally personalized to the needs and work processes of creatives, GenAI developers and prac-

titioners should make the tools accessible, explainable, and usable for co-creation, while actively

working with creatives to inform them of their features and limitations (Inie et al., 2023).
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Chapter 6

Threats to Validity

In Chapter 6, I recognize the threats to the validity of my research and discuss potential lim-

itations arising from my research design and �ndings. Given the time constraints of the Master's

research, I discuss various aspects of the participant sampling and analysis process of the interview

data as part of my limitations, which could be further improved as future work.

6.1 Internal Validity

The recruitment process and the small sample size and diversity of the participants are potential

threats to the internal validity of my �ndings. As mentioned in Section 3.3, I selectively recruited

only computer science graduate students from one university in Japan, which does not generalize

all the viewpoints on the issue of students at other institutions in the country. During recruitment,

I also mentioned that interviews will be in English. This limits my sample to only those who feel

comfortable enough to engage in an English conversation (except P4 who requested for a Japanese

interview), therefore excluding students non-English speaking students at the university. In addition,

I was only able to interview one female participant. This not only re�ects a general lack of gender

diversity in the AI �eld in Japan, but also how these �ndings stem primarily from the point of view

of male Japanese students at the university and in the AI community at large. Moreover, there are

also experts and industry professionals in other domains who can provide different perspectives on

how GenAI image technologies can impact creative professionals and other creative industries in
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Japan. These could include those in advertising and video games. Further insights into this topic

could be provided by interviewing individual creative professionals and other groups. This will help

gather more diverse opinions on other types of social and ethical implications which may arise from

the use of GenAI image technologies in their own respective �elds.

Another threat to my �ndings is the analysis of the data. Given that I was the only person

involved in the manual analysis of the interview data, it can be perceived as subjective. It would

have been more ideal if there were several people reviewing the data and coming to a consensus

on the coding of the interviews by engaging in discussions throughout the process to ensure more

objectivity to the thematic analysis. Therefore, it would be worthwhile to reanalyze the data using

this approach if this study were to be repeated or extended in the future.

However, because the work in this thesis is the �rst of its kind to explore the intersection between

the ethical and social awareness of CS graduate students on GenAI image tools as prospective

GenAI researchers and its implications for creative work, I believe that my research is an essential

�rst step in uncovering the often overlooked impacts GenAI technologies can have toward culture,

pedagogy, and labour and serves as foundation for future work in this area.

6.2 External Validity

Because the CS graduate students interviewed were not native English speakers, there were

instances where students found it challenging to express some of their opinions and thoughts in

English. There is a chance of misunderstanding and miscommunication during the interview process

given linguistic challenges. Therefore, the analysis could only be based on what was said to the

best of my ability in English. I am also not �uent in Japanese and it was not possible to have

Jun Kuribayashi assist in all potential Japanese interviews given his own time commitments and

availability during my 2-month stay in Tokyo for data collection. Therefore, given that English is the

most likely common language between Japanese students, international students at the university,

and myself, English was the best language of choice to conduct the interviews.
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6.3 Construct Validity

The construct validity of my research can be attributed to my positionality as a researcher. Given

that the analytical approach on the issues discussed in the interviews is shaped by my academic

and professional background as a software engineering student working in science and technology

studies (STS), as well as my cultural upbringing in Canada, it is important to note that the interview

data were analyzed under such lenses. Emerged themes during analysis may differ if someone of

different academic and cultural background were to analyse the same data collected. However,

given that Professor Ema was able to look at the results of my data analysis, I believe that she was

able to ensure that it matches a Japanese understanding of my �ndings.
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Chapter 7

Conclusion and Future Work

In Chapter 7, the �nal chapter of this thesis, I present a summary of the thesis and how its main

�ndings can help future AI researchers in Japan better understand the impacts of GenAI image tools

in creative work. I also suggest future areas of work and areas for further exploration on the topic

of this thesis to expand its scope.

7.1 Conclusion

State-of-the-art GenAI image tools are sweeping the world by storm due to their ability to gener-

ate photorealistic and high-quality artistic work with ease. In particular, its ability to generate anime

and manga-styled images have garnered signi�cant interest towards its integration into Japan's ex-

isting creative work�ows. However, various concerns about its potential to disrupt creative indus-

tries and the social and ethical implications stemming from its development and its current usages

have suggested the need for future guidelines and regulations in the country. With such potential

prospects in mind, current and future GenAI researchers in Japan will play a pivotal role in helping

shape such policies and regulations as future experts and developers of such technologies.

Therefore, my study aims to investigate what prospective GenAI researchers in Japan (i.e., com-

puter science graduate students studying in Japan) see as the technical, social, ethical and cultural

aspects of GenAI image tools for creative work. Given their future role as designers, developers,

and experts of GenAI image technologies, any areas of oversight on its impacts towards Japan's
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creative industries may prevent equitable and sustainable uses of such technologies for artists and

creative professionals.

In this study, I interviewed 9 CS graduate students studying at a university in Tokyo and con-

ducted 3 interviews with experts on the legal, social, and cultural impacts of using GenAI image

tools for creative work. In my interviews with CS graduate students, I asked them on their opin-

ions regarding the technical bene�ts, risks, and limitations of using GenAI image tools for creative

work, along with the social and ethical aspects seen from their perspective regarding such usages.

From these conversations, various aspects about AI research culture emerged when discussing the

resulting social and ethical implications observed from GenAI image tools. In my interviews with

Taichi Kakinuma, Arts Workers Japan, and Professor Hartzheim, I discussed the legal, social, and

cultural implications from using GenAI image tools for creative professionals working in Japan's

creative industries, respectively.

My �ndings suggest that CS graduate students in Japan generally perceive GenAI image tech-

nologies optimistically as a tool that can enhance productivity and foster creativity. In contrast,

Japanese artists, creative professionals and creative industries fear its potential to replace ful�ll-

ing work and its ability to jeopardize existing work cultures and pedagogy at the workplace, such

as vocational knowledge and skills learned through practice and mentoring within Japan's creative

industries.

From these results, it becomes clear that it is critical for GenAI researchers to develop an un-

derstanding and awareness on how GenAI image technologies can disrupt various aspects of culture

and labour in creative work. Although this technology may have democratized art by lowering

barriers that are necessary to produce artistic images and photos, it is clear that it was not created

democratically, as the technology surprised the general public and, most critically, blindsided many

artists and creatives. Many artists felt disrespected, commodi�ed, and, most importantly, marginal-

ized from having their work used as training data without their knowledge or consent. However,

it is not accurate to say that those who create such technologies do not care about the social and

ethical impacts of AI. It was evident from my interviews with the students that prospective GenAI

researchers generally demonstrate social and ethical awareness on such issues, but neglect to think

about the long-term applications and non-technical implications of their work because they feel
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unequipped to approach its socially oriented concerns and aspects.

As a result, I encourage Canadian and Japanese AI researchers, students and professionals alike,

to re�ect on the �ndings of my research and consider whether their own values and beliefs resonate

with those emerged from the students and whether they would have similar oversights to the social

and ethical implications that would emerge from integrating GenAI image tools to creative work.

In particular, I would like to emphasize how integrating such tools without thoughtful consideration

of how GenAI image tools can impede one's vocational development can jeopardize the well-being

of artists and creative professionals in their career development, but also their sense of artistry, pri-

vacy, and dignity. My �ndings in Japan provide both Canada and Japan an invaluable lesson in

considering whether and how current GenAI image tools should be integrated into creative work-

�ows. I hope to empower AI researchers and developers, in Canada, Japan, and across the globe,

to involve multiple stakeholders in the planning, design, and evaluation phases of GenAI image

research through engaged participatory AI design. This will ensure that the needs and concerns of

impacted communities are what drive the development of GenAI systems, rather than letting GenAI

systems dictate the experiences of those impacted. In addition, these results help identify gaps and

the need to further discuss aspects of labour and vocational development in the computer science

and software engineering curriculum.

7.2 Future Work

My study takes a �rst step towards discussing the often overlooked and interconnected aspects

of culture, pedagogy, and labour in Japan's creative industries that can be jeopardized with the

integration of GenAI image tools. Although the focus of my study is on Japan, I plan to expand the

study to include students and experts from other countries and regions in the world where GenAI

image technologies may impact their own creative professionals and creative industries in differing

ways. A comparative analysis between various cultures and regions on such issues could help

develop a more comprehensive understanding of the situation on a global scale. In addition, an

investigation into how existing CS curriculum around the world covers social and ethical aspects

of GenAI technologies, how they are taught, and what aspects in CS curricula could be further
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improved to account for such aspects in its teachings.

Regardless, there is substantial potential to further explore the implications of GenAI image

tools and other creative GenAI tools on society. Given that GenAI is at a relatively early stage of

mainstream development and adoption, it is invaluable to explore how they operate in society and

the various impacts that can be attributed to their design and implementation. By leveraging an

early approach to investigate these issues, aspects of equity and sustainability can be proactively

incorporated into future GenAI technologies and research.
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Appendix A

Interview Guide for CS Graduate

Student Interviews

(1) What is your experience with AI in your research?

(2) What was your �rst reaction to generative AI?

(3) How are generative AI technologies being discussed or used in your lab or research environ-

ment?

(4) Have you used or heard of text-to-image generative AI systems?

(5) What would you say are the technical advantages or limitations with text-to-image generative

AI systems?

(6) What is your opinion towards using large amounts of images from the internet to train text-

to-image systems?

(7) What non-technical considerations do you think are needed when researching, developing,

and training text-to image systems?

(8) Do you consider the usage of text-to-image generative AI as a form of creativity?

(9) Do you think there are bene�ts or risks with using text-to-image generative AI systems as a

creative tool in general?
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(10) What non-technical considerations do you think are needed when using text-to-image sys-

tems?

(11) How have you seen generative AI and/or text-to-image generative AI being discussed in

Japan?

(12) What do you think are the use cases, bene�ts, or risks speci�c to Japan when using text-to-

image generative AI as a creative tool?

(13) How do you think text-to-image generative AI should be used in research and industry in

Japan?

(14) Do you think Japanese professional artists should use text-to-image systems for their work?

(15) Do you think Japanese hobby artists should use text-to-image systems?

(16) Should Japanese hobby artists use text-to-image systems differently or the same way as pro-

fessional artists?

(17) What kind of impact do you think text-to-image systems will have on Japanese society and

Japanese creative professionals?

(18) What do you think is the future for text-to-image generative AI as a creative tool in Japan?

(19) What challenges do you think Japanese researchers and users will face in the future when it

comes to text-to-image generative AI?

(20) Is there anything that has not been discussed that you would like to talk about?
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Appendix B

Thematic Maps of Student Interviews

Continued on the following page.
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Figure B.1: Thematic map showing the topics discussed by P1
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Figure B.2: Thematic map showing the topics discussed by P2
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Figure B.3: Thematic map showing the topics discussed by P3
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Figure B.4: Thematic map showing the topics discussed by P4
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Figure B.5: Thematic map showing the topics discussed by P5
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Figure B.6: Thematic map showing the topics discussed by P6
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