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"I am not one of those who fear the future. 

The younger generations sometimes surprise us because they differ from us; 

we ourselves raised them differently from the way we were raised. 

 But this youth is courageous, capable of enthusiasm and sacrifice, just like 

the others. Let us trust them to preserve the supreme value of life." 

 

 

- Simone Veil to the French Assemblée Nationale, 26 novembre 1974.  

 

 

 

 

 

 



 

 

 

 

 

Abstract 

What are the psychological impacts of interactional technologies like large language 

models, social robots, and video games, and how can these insights inform ethical 

frameworks for their design and deployment? As interactional systems become more 

integrated into daily life, their potential to shape cognition, behaviour, and well-being raises 

ethical concerns. This dissertation explores the intersection of psychology and technology 

ethics, examining how psychological principles can, in practice, enhance ethical guidelines 

for interactive and interactional technologies. Through four contributions, this dissertation 

investigates different aspects of psychological impacts and their ethical implications. The 

first paper addresses ethical dilemmas in using care robots in healthcare, particularly 

focusing on the emotional and cognitive dependencies and biases they may foster. The 

second paper explores the ethical challenges in human-robot interaction, highlighting how 

psychological insights into human culture, empathy and attachment can inform the design 

of social robots. The third paper examines the ethical landscape of video games, analysing 

how game mechanics influence cognitive and social skills, mental health, and moral 

decision-making. The fourth paper uses narrative-driven video games to investigate how 

interactions with android characters influence moral judgments and attitudes toward AI 

systems. These contributions build a comprehensive ethical framework integrating 

psychological research into existing ethical guidelines. The findings underscore the 

 



 

importance of well-being, autonomy, and cultural sensitivity in developing interactional 

technologies. This thesis advocates for a nuanced approach to ethics, where the 

psychological effects of technology are systematically considered to ensure responsible 

innovation. After presenting the framework and results of the four papers, the concluding 

section reflects on the broader implications for technology ethics. It highlights the need for 

ongoing interdisciplinary collaboration between psychology and ethics. 

 

 

 

 

 

 

 



 

 

 

 

 

Acknowledgements 

First of all, I sincerely thank my supervisor, Prof. Christoph Lütge, for giving me an ideal 

environment to grow as a researcher and person, supporting and supervising me with 

wisdom, kindness and diligence, and trusting me to go about my ideas freely. Merci milles 

fois! Furthermore, I would like to extend this gratitude to Prof. Jochen Hartmann and  Prof. 

Jutta Roosen for agreeing to be my second supervisor and chairwoman of the examination. 

As in every good adventure, it takes a village. To Jaimee Stuart, Liam Cross and Gray 

Atherton, thank you for being great advisors, examples, mentors, and friends! To Franziska 

Poszler, thank you for always being open to discussing, helping me think, and being a great 

example to follow. To Raphael Max, thank you for debating with me, agreeing to disagree, 

and teaching me things, always with patience. To Seamus Ryan, thank you for being my 

PhD Buddy, an undying supporter, a great reviewer, and a hilarious friend with whom to 

vent. To Bethany Thomas, thank you for being an amazing teammate, an inspiration, and a 

great friend! An enormous thanks to each of my co-authors on this thesis. And there would 

be many more to thank, such as the Caitlin Corrigan and the IEAI team, the Think Tank 

Team, my Immersive Realities Working group co-leads, and the Women in AI German team 

for giving me a space to always go further and for a positive and endearing environment to 

have crazy ideas and realise them in. But also, to my friends here in Munich, Elizabeth, 

Mohammed, Philip, Brittany and to my friends abroad with whom we grew throughout the 

 



 

years, sometimes at a distance but never apart, Marie, Alia, Cristalline, Perle, Elsa, Dr. 

Clément Caiazzo, Marion, Valentine, Clara, Juliette, Justine, and Anais, thank you for 

believing this was going to happen when I didn’t, and for always being only a text or a 

phone call away. Finally, my biggest gratitude goes to my parents, who supported and 

believed in me throughout all of it and without whom this would not have been possible. 

This success I share with you. In memory of my Yaya, who keep inspiring me from where 

she is.  

 



 

Table of Contents 

 
1  Introduction 9 

2  What is the Relevance of Psychology for Interactional Ethics 13 

2.1 In Frameworks for Technology Ethics 13 

2.1.1 Well-Being 15 

2.1.2 Autonomy and Decision Making 16 

2.1.3 Understandability and Transparency 17 

2.1.4 Value Definition and Cultural Sensitivity 18 

2.2 In Applied Interactional Technology Ethics 19 

2.2.1 Human-Computer Interaction 19 

2.2.2 Human-Robot Interaction 20 

2.3 A Framework for Psychology Research Integration in Interactional Technology 

Ethics 22 

2.3.1 Technology Ethics (Grey Group) 23 

2.3.2 Core Psychological Disciplines (Purple Group) 23 

2.3.3 Subject Specific Psychology Fields (Blue Group) 24 

2.3.4 Applied Psychology Fields (Green Group) 25 

3  Academic Contributions 27 

Essay 1. Beyond the Metal Flesh: Understanding the Intersection between Bio- and 

AI Ethics for Robotics in Healthcare 28 

Essay 2. Human-Robot Dynamics: A Psychological Insight into the Ethics of Social 

Robotics 30 

Essay 3. Introduction to Video Games Ethics 31 

Essay 4. Playing with Morality: Investigating the Potential of Narrative Games on 

Human-AI Interactions 33 

4  Discussion: A Roadmap for Integrating Psychological Insights into 

Interactional Technology Ethics 35 

 



 

4.1 Deductive Approach: Applying Ethical Frameworks 35 

4.2 Inductive Approach: Deriving Ethical Guidelines from Psychological Impacts 36 

4.3 Bridging Deduction and Induction: A Comprehensive Ethical Framework 37 

4.4 Integrative Approach: Enhancing Critical Thinking and Public Discourse 37 

4.5 Limitations 38 

4.6 Outlook 39 

5  Conclusion 41 

References 43 

Appendix 51 

A1 Essay 1. Beyond the Metal Flesh: Understanding the Intersection between Bio- 

and AI Ethics for Robotics in Healthcare 52 

A2 Essay 2. Human-Robot Dynamics: A Psychological Insight into the Ethics of 

Social Robotics 54 

A3 Essay 3. Introduction to Video Games Ethics 55 

A4 Essay 4. Playing with Morality: Investigating the Potential of Narrative Games on 

Human-AI Interactions 57 

 

 



 

“Zealous conviction is a dangerous substitute for an open mind.” 

 Elizabeth Loftus in The Reality of Repressed Memories (1993) 

 

 

 

 

 

1  Introduction  

The psychological impacts of technology have become a significant topic in public 

discourse, potentially leading to tumult for the general population and, ensuingly, moral 

panics. Moral panics are scenarios in which an entity “emerges to become defined as a 

threat to societal values and interests” (Cohen, 1973). These scenarios often appear in 

media and public discourse, where certain acts are depicted as deviant. A prominent 

example of moral panic is the concern surrounding violent video games. Kneer and Ward 

(2020) discussed how video games have been cited as an essential cause of mass 

shootings, such as exemplified by the Columbine High School massacre on April 20, 1999, 

where the perpetrators were known to play games like Doom and Quake (Campbel, 2018). 

Interestingly, Campbel (2018) reports that only 4 of the 33 active school shooters studied 

between 1980 and 2014 were fans of video games. Just as violent video games have 

sparked debates on psychological impacts, the emergence of AI systems similarly invites 

moral panic, especially when psychological harm is insufficiently understood or defined. In 

this line, another example is the British opposition to sex robots, led by movements such as 

the Campaign Against Sex Robots1 and robotics researcher Dr Kathleen Richardson. 

Richardson (2016) posits that new technology, such as sex robots, supports and expands 

1 https://campaignagainstsexrobots.org/ 

 



 

the sex industry, citing the internet’s role in the industry's growth while also perpetuating 

the potential stigma of women being seen as objects to be used due to the human ability of 

anthropomorphisation of robots. On the other hand, some scholars counterargue, endorsing 

sex robots as a potential legal replacement for human sex workers (Danaher, 2014) and as a 

solution to other social problems (Eggleeton, 2019). As generative AI technologies advance, 

they have sparked similar concerns over psychological impacts, paralleling earlier fears 

associated with violent video games and sex robots. Indeed, a more recent example 

concerns the discourse on generative AI as a technology able to contribute to suicidal 

behaviour through disturbing or manipulative content (White, 2023).  

These concerns underscore the disruptive nature of technological developments, 

which challenge and displace established societal norms and routines (Chandler, 1995; 

Novicevic et al., 2009). Notably, these disruptions can influence policy discussions, leading 

to the creation of regulatory bodies and policies aimed at addressing societal issues. For 

example, the Pan European Game Information (PEGI) and the Entertainment Software 

Rating Board (ESRB) are rating systems for video games developed in response to public 

concerns about their potential impact on children and adolescents. On the other hand, in 

response to data privacy and technology ethics concerns, regulations like the General Data 

Protection Regulation (GDPR) in the European Union (EU) have been introduced, 

highlighting the impact of social discourse on legislative action (White, 2023).  

Following a similar trend, the psychological impact of AI is increasingly recognised in 

international texts and ethical frameworks, reflecting a growing awareness of its crucial role 

in understanding technological impacts. These impacts may include altered emotional 

well-being, social dynamics, cognitive processing, or developmental trajectories, 

increasingly linked to interactive and interactional technologies. UNESCO's (2021) 

“Recommendation on the Ethics of Artificial Intelligence” highlights concerns about AI 

 



 

systems challenging human experience and agency, urging states to investigate the 

psychological and cognitive effects on children and adolescents. The WHO's (2024) "Ethics 

and Governance of Artificial Intelligence for Health" emphasises avoiding AI applications 

that cause preventable psychological harm. The European regulation laying down 

harmonised rules on artificial intelligence (EU AI Act, 2024) also addresses the 

psychological risks of AI systems by mentioning their potential for subconsciously 

manipulating behaviour. However, those texts lack precise definitions of psychological 

harm, particularly in how psychological impacts are measured and addressed, complicating 

their integration into actionable policy frameworks (Leiser, 2024).  

 

Therefore, there is a clear call for a better understanding of the psychological impacts of 

technologies and their integration into the ethics and policy frameworks. This thesis offers a 

first step towards addressing this issue by proposing methodological approaches to 

integrating psychology research outcomes into technology ethics and policy discourse, 

focusing on interactive and interactional systems, together classified here as interactional 

technologies.  

Interactive systems, such as video games and immersive realities, engage users by 

enabling them to manipulate and interact with digital environments in real-time. These tools 

are central to creating extended reality experiences (Coronado et al., 2023). In contrast, 

interactional systems, including chatbots, large language models (LLMs), and social robots, 

are designed to facilitate communication between humans and machines through, for 

instance, natural language processing and social interactions. These tools simulate animal 

or human-like conversations and interactions, enhancing user experience (Rajesh et al., 

2023). Understanding the differences between these technologies is crucial, as they each 

engage users' psychological processes in unique ways - whether through immersive 

 



 

environments or social interactions - posing distinct ethical challenges. These technologies 

can also converge, for instance, in video games like Red Dead Redemption 2 with 

AI-powered non-playable characters.  

Those interactional technologies have the potential to significantly impact human 

social behaviour, cognition, and overall well-being through, on one side, their interactive and 

immersive qualities and, on the other hand, their interactional and social features. The 

scope of this thesis is thus to bridge the gap between psychological research and the 

ethics of interactional technologies, offering a reproducible methodology for psychology 

research to inform and enhance existing ethical frameworks and discussions. 

 

The structure of this thesis is designed to explore the integration of psychological insights 

into the ethics of interactional technologies. Following the introduction, the Literature 

Review will provide an overview of existing ethical frameworks, focusing on how 

psychology can inform and enhance ethical considerations in developing and deploying 

interactive and interactional technologies. The Academic Contributions section will then 

present original research demonstrating the practical application of these insights across 

various technological contexts. The Discussion will then synthesise these findings into a 

cohesive framework for incorporating psychological perspectives into technology ethics, 

addressing both the strengths and limitations of this approach and suggesting directions for 

future research in this interdisciplinary field. Finally, the Conclusion will summarise the key 

contributions of the thesis.  

 



 

“In life, nothing is to be feared, everything is to be understood.  

Now is the time to understand more so that we may fear less.” 

Maria Skłodowska-Curie2 

 

 

 

 

2  What is the Relevance of Psychology for 

Interactional Ethics  

Integrating psychological insights into ethical frameworks is essential in an era of 

technology that rapidly reshapes and creates new ways for humans to interact. Psychology 

offers valuable contributions to technology ethics by helping us understand human 

cognition, behaviour, and well-being, ensuring that these technologies enhance human 

flourishing, respect autonomy, and align with human-centred values. To illustrate where 

psychology can inform existing ethics research and discussions, this chapter reviews key 

ethical frameworks for AI and interactional technologies, emphasising how psychological 

perspectives can enrich these frameworks. 

2.1 In Frameworks for Technology Ethics 

As AI and autonomous systems evolve, various ethical guidelines and frameworks have 

been developed internationally to ensure that these technologies uphold human values and 

societal well-being. This section reviews prominent frameworks, identifying where 

psychological considerations can be better integrated. 

2 in Centenary Lectures (International Atomic Energy Agency, 1968), p. 163 

 



 

One of the most influential frameworks comes from the Organisation for Economic 

Cooperation and Development (OECD), which established guiding principles emphasising 

that AI should benefit humanity as a whole. Central to the OECD’s framework (2024) is the 

focus on human-centred values such as fairness, inclusivity, and the protection of human 

rights. Additionally, the OECD framework stresses transparency and explainability in AI 

systems, ensuring that people can understand how decisions are made. However, the 

framework could benefit from a deeper exploration of psychological impacts, especially 

concerning how AI systems influence individual cognitive processes and emotional 

responses, which are critical to understanding fairness and trust. 

The IEEE Global Initiative on Ethics of Autonomous and Intelligent Systems (IEEE 

SA, 2024) also emphasises human well-being, accountability, and transparency. The 

initiative’s focus on ethical responsibility aligns well with the psychological principles of 

agency and decision-making. Yet, the framework could further address how AI systems 

shape autonomy at the cognitive and emotional levels, particularly how algorithmic systems 

may manipulate or influence users' decision-making processes. By integrating 

psychological research on human autonomy and manipulation, this framework could offer 

more concrete strategies for safeguarding user autonomy. 

AI4People, a European initiative, offers another ethical framework grounded in five 

core principles: beneficence, non-maleficence, autonomy, justice, and explicability (Floridi 

et al., 2018). These principles align well with psychological concepts such as promoting 

well-being, ensuring fairness, and respecting human autonomy. For example, psychological 

research on well-being can inform how AI might enhance or undermine users' emotional 

and social experiences. However, the principle of explicability would benefit from integrating 

psychological insights into how individuals understand and interpret AI 

decisions—addressing potential gaps in cognitive comprehension and trust. 

 



 

Finally, the European Commission’s Ethics Guidelines for Trustworthy AI (HLEG, 

2019), developed by the High-Level Expert Group on AI, introduces seven key requirements 

for AI systems: human agency and oversight, technical robustness, transparency, and 

accountability. Notably, the European Commission introduced the Assessment List for 

Trustworthy Artificial Intelligence (Publications Office of the European Union, 2020), which 

helps organisations assess their systems' ethical alignment. While the framework promotes 

ethical design, it could be enriched by exploring how AI systems impact psychological 

well-being, especially in interactional technologies like chatbots and social robots, which 

can profoundly affect users' social and emotional experiences. 

These frameworks collectively underscore the importance of ethical AI development. 

Still, they often lack detailed considerations of psychological impacts, particularly how AI 

systems affect users' cognitive, emotional, and social well-being. The following sections will 

explore how key psychological insights could strengthen these frameworks. 

2.1.1 Well-Being 

Well-being is a multifaceted concept encompassing emotional, social, and psychological 

dimensions. From a psychological perspective, well-being includes both hedonic 

(pleasure-oriented) and eudaimonic (purpose-oriented) aspects, which are crucial for 

understanding how technologies impact human happiness and functioning (Upadhyay & 

Arya, 2015). For instance, AI-driven companionship tools can enhance well-being by 

providing personalised support and answering the human need for company. Still, there are 

concerns about AI exacerbating social isolation or eroding meaningful human relationships 

by potentially replacing them (Capraro et al., 2024). 

 

 



 

In the context of interactional technologies—such as AI-powered virtual assistants 

or social robots—well-being is shaped by how these systems facilitate or hinder human 

connection. Psychology can inform the design of these technologies to ensure they foster 

positive social interactions and mitigate the risk of isolation. Additionally, developmental 

psychology highlights the importance of secure relationships and positive environments 

during childhood and adolescence (Gómez-López et al., 2019), suggesting that AI systems 

targeting these age groups must carefully consider their long-term impact on social and 

emotional development. 

2.1.2 Autonomy and Decision Making 

Similarly, the notion of autonomy, particularly in decision-making, is central to discussions 

on AI ethics. Autonomy is the capacity to make informed, uncoerced decisions that align 

with an individual’s interests and values. It involves self-regulation, where actions are 

guided by internal values and beliefs rather than external pressures (Wichmann, 2011). 

Autonomy should not be confused with independence; instead, it refers to aligning one’s 

actions with internal values, even when influenced by external factors. Decision-making, 

meanwhile, is the cognitive process of choosing a course of action from multiple 

alternatives. When decision-making is autonomous, it is free from undue external influences 

and grounded in reflective, rational deliberation (Felsen & Reiner, 2011). This process 

balances rational thought and personal values, with genuine autonomy achieved when 

decisions are rational and free from covert external influences.  

In the context of AI, autonomy refers to individuals' capacity to make informed and 

independent decisions - a capacity that AI systems can both support and undermine 

(Poszler & Lange, 2024). While AI-driven decision-making tools can empower users by 

providing tailored recommendations, they also raise concerns about the potential 

 



 

manipulation of choices and the erosion of human agency (Pàez-Gallego et al., 2020).  For 

example, AI-driven systems that recommend content or products based on user behaviour 

can influence decisions in ways that may conflict with users’ long-term goals or well-being. 

Psychological insights into decision-making processes can help design systems that 

empower users while safeguarding their ability to make reflective, independent choices. 

Achieving a balance between leveraging AI for enhanced decision-making and maintaining 

user autonomy remains a critical focus of ongoing research. 

2.1.3 Understandability and Transparency 

Regarding the understanding of technology, psychology provides valuable insights into 

defining appropriate levels of transparency or explicability for diverse user groups. 

Understanding abilities are examined through the cognitive, emotional, and social aspects 

that contribute to human performance. For instance, building mental models that align with 

natural human information processing can enhance comprehension of complex AI systems 

(Mittelstadt et al., 2018). This involves creating explanations that are accurate and 

accessible to non-experts, such as using simplified models that approximate AI 

decision-making processes to help users predict outcomes and understand potential 

failures. Additionally, explanations must be context-sensitive and personalised to the 

audience, as users vary in expertise and cognitive resources (Mishra & Rzeszotarski, 2021).  

Interactional systems, such as conversational AI or social robots, often require users 

to trust their decisions and behaviour. However, transparency alone is not enough; 

psychological research suggests that explanations must be designed to align with users' 

cognitive capacities. Techniques like interactive explanations, where users can explore how 

AI systems make decisions, may improve understanding and reduce cognitive overload 

(Chia, 2023; Hoffman et al., 2022). Cognitive load management is critical, as overwhelming 

 



 

users with complex information can erode trust and hinder comprehension (Volz et al., 

2018). 

2.1.4 Value Definition and Cultural Sensitivity 

Values are deeply embedded cognitive structures that shape human behaviour and 

decision-making (Oyserman, 2015). Understanding how different cultures prioritise certain 

values over others is crucial for designing ethical technologies. For instance, psychological 

insights into cultural differences can inform value-sensitive design (VSD), ensuring that AI 

systems align with the cultural values of the populations they serve (Schwartz & Bilsky, 

1987).  

Moral and cultural psychology provide methods to identify and operationalise values 

within technological systems to design interactional technologies. Techniques like VSD can 

help bridge the gap between abstract ethical principles and practical design decisions, 

ensuring that technologies respect and reflect diverse user values (Friedman et al., 2020). 

Furthermore, psychology helps predict how users will engage with AI based on their value 

systems, ensuring ethical alignment and enhancing user satisfaction (Cohen et al., 2021). 

 

While the frameworks presented and discussed here were meant to encompass AI systems, 

their applicability extends beyond AI, encompassing various technologies, such as video 

games and immersive worlds, which currently lack formal ethical guidelines. We can thus 

consider those to apply to general interactional technologies.  

While ethical frameworks provide high-level guidance, the practical application of 

these principles depends on how we design human-technology interactions. Fields like 

Human-Computer Interaction (HCI) and Human-Robot Interaction (HRI) offer valuable 

 



 

avenues for embedding psychological principles into the design of interactional 

technologies. 

2.2 In Applied Interactional Technology Ethics 

Ethics by Design, as outlined by Brey and Dainow (2023), presents a holistic framework that 

integrates ethical principles directly into technological systems' design and development 

processes. Initially conceived in the context of artificial intelligence (AI), this approach has 

since broadened its scope to encompass a wide range of technologies, including video 

games and immersive environments. The core idea behind Ethics by Design is that 

technology can be inherently ethical if ethical considerations guide its development. By 

embedding ethical principles and practices during the design phase, it becomes possible to 

create technologies that are functional and aligned with societal values and norms, such as 

the safeguard of human overall well-being, autonomy, and dignity. This is thus a somewhat 

impact-based approach aimed at avoiding adverse outcomes and fostering technologies' 

positive effects. Regarding interactive and interactional systems, two research fields 

specialise in improving the design and outcomes of innovations, namely, HCI and HRI.  

2.2.1 Human-Computer Interaction 

Human-Computer Interaction (HCI) lies at the crossroads of computer science, technology, 

and cognitive psychology, where systems design is informed by how humans process 

information externally (Jiao, 2022). While HCI focuses on the immediate interaction between 

users and technology, it also delves into the psychological aspects of user behaviour to 

improve interfaces and user experiences (Baharum et al., 2023). Psychology, thus, already 

plays a critical role in HCI by providing a lens to understand users, tasks, and computers, 

enabling a deeper analysis of user behaviour and facilitating better design (Olson & Olson, 

 



 

2003; Liu, 2020). However, the current focus of HCI primarily centres on optimising 

interactions without always considering the long-term societal impact (Munteanu et al., 

2015).  

To bridge this gap and align with the ethical frameworks calling for a broader 

societal perspective, psychology can offer valuable insights. By incorporating knowledge 

from social psychology, HCI can better address ethical challenges such as consent in 

research and technology design (Munteanu et al., 2015; Sun et al., 2022). Understanding 

user demands through psychological modelling can lead to more socially responsible 

interactive systems (Sun et al., 2022). Moreover, the integration of cognitive psychology 

principles in artificial intelligence (AI) systems within HCI can enhance the development of 

technologies that not only mimic human cognition but also adapt to user needs effectively 

(Prasad & Kalavakolanu, 2023; Jain & Alam, 2022). This convergence of psychology and AI 

is pivotal in creating intelligent systems prioritising user well-being and long-term societal 

impact (Prasad & Kalavakolanu, 2023; Jain & Alam, 2022). 

2.2.2 Human-Robot Interaction 

In Human-Robot Interaction (HRI), researchers draw inspiration from diverse fields like 

psychology, philosophy of mind, and neuroscience to imbue robots with cognitive abilities 

for collaborative actions. This interdisciplinary approach, rooted in social robotics, delves 

into replicating human psychological mechanisms essential for shared activities. Concepts 

like the theory of mind, emotional recognition, and human-aware navigation form the 

bedrock of these endeavours, aiming to bridge the gap between humans and robots 

(Belhassein et al., 2022; Giger et al., 2019; Thomaz et al., 2016). 

The infusion of psychology into HRI is pivotal, enriching the understanding of 

human-robot interactions by incorporating cognitive, emotional, and social dimensions 

 



 

(Stock-Homburg, 2021). For instance, emotional recognition and response mechanisms are 

central to this synergy, exploring how humans perceive and react to artificial emotions 

evoked by robots, underscoring the potential significance of emotional intelligence in robots 

(Stock-Homburg, 2021). Integrating social and cognitive psychology theories fortifies HRI 

research, offering insights into how humans perceive robots as social entities or even 

outgroup members, dictating their responses and interactions (Irfan et al., 2018).  

 

However, the current landscape of HRI, in line with HCI, tends to prioritise technological 

design and short-term outcomes over a holistic understanding of the human aspect, both at 

an individual and societal level. Psychology, with its study of human ecological workings, 

can serve as a bridge to address this gap. By integrating psychological perspectives that 

consider humans in their entirety - both as individuals and within broader societal contexts - 

HRI and HCI can transcend their current focus on technology-driven solutions to embrace a 

more comprehensive and enduring approach to human-robot interactions. 

 

In sum, while ethical frameworks provide essential foundations for the responsible 

development of AI and interactional technologies, their efficacy is limited without a deeper 

understanding of the psychological impacts on users. By integrating psychological 

principles into high-level ethical guidelines and practical design approaches in HCI and HRI, 

we can ensure that these technologies align with societal values and genuinely enhance 

human well-being and autonomy. This approach will facilitate a deeper understanding of 

technologies' short-term and long-term impacts on individuals and ensure that the 

integration of psychology is methodical and targeted.  

 Having established the importance of integrating psychology into technology ethics, 

particularly within the context of HCI and HRI, the following section presents a structured 

 



 

framework that highlights which fields of psychology can contribute to this interdisciplinary 

effort. This framework synthesises insights from both psychology and ethics, offering a 

clear roadmap for systematically integrating psychological principles into interactional 

technologies' ethical evaluation and design. 

2.3 A Framework for Psychology Research Integration in 

Interactional Technology Ethics 

Building on the limitations of existing ethical frameworks, we propose a structured 

approach to integrating psychological insights across different domains of interactional 

technology design. Figure 1 presents a framework categorising key psychological 

disciplines and their contributions to technology ethics. This framework is not static but 

evolves as psychological research advances, ensuring that technology ethics remain 

responsive to new challenges. 

The figure categorises the relevant fields into four groups: Applied Psychology 

Fields, Core Psychological Disciplines, Developmental and Cultural Psychology Fields, and 

Technology Ethics. Each group contributes uniquely to the ethical evaluation and design of 

interactional technologies. It seems important here to highlight that if these fields can be 

identified individually, they interact and learn from each other. Thus, sometimes, the 

distinction will not be as evident.  

 

 

 

 



 

Figure 1. A Framework for Psychology Research Integration in Interactional Technology 

Ethics 

2.3.1 Technology Ethics (Grey Group): 

This group centres on the ethical implications of applying psychological principles to 

technology. Applied Interactional Technology Ethics (HRI/HCI) focuses on the ethical 

challenges of designing and using interactional technology in ways that respect human 

dignity and rights, particularly in human-computer and human-robot interactions. General 

Ethics Guidelines on Technology Ethics provide overarching principles that ensure 

technology is developed and used in ways aligned with societal values. 

2.3.2 Core Psychological Disciplines (Purple Group): 

These foundational areas of psychology, including Clinical Psychology, Cognitive & 

Neuroscience Psychology, and Social Psychology, provide the essential understanding of 

 



 

human behaviour and mental processes. Clinical Psychology focuses on diagnosing and 

treating mental health issues, ensuring that technologies do not create or exacerbate mental 

health problems (Kazdin, 2017). It provides insights into how technology can be used 

ethically to support mental health and well-being, such as through therapeutic applications 

or by avoiding features that could contribute to anxiety, stress, or other problems. Cognitive 

& Neuroscience Psychology informs the design of technologies that align with human 

cognitive processes, such as memory and problem-solving (Gazzaniga et al., 2018). It 

contributes to interactional technology ethics by ensuring that technologies are designed to 

complement human cognition, avoid cognitive overload, and support social and 

metacognitive skill development. Social Psychology contributes to understanding the social 

implications of technology, including how it influences group dynamics, social behaviour, 

and interpersonal relationships (Myers & Twenge, 2019). It plays a critical role in 

interactional technology ethics by addressing issues such as social isolation, anti-social 

behaviours, and the ethical implications of AI in social contexts, ensuring that technology 

enhances rather than undermines social well-being. 

2.3.3 Subject Specific Psychology Fields (Blue Group): 

This group explores the influence of culture and human development on behaviour, 

integrating these perspectives into the ethical considerations of technology. Cultural 

Psychology examines how cultural contexts are shaped by human experiences, ensuring 

that technologies are culturally sensitive (Heine, 2020). Interactional technology ethics 

ensure that technologies are culturally sensitive and do not impose values misaligned with 

users' cultural backgrounds. It contributes to creating ethical guidelines that respect cultural 

diversity and promote inclusivity in technology design. Developmental Psychology provides 

insights into how psychological development across the lifespan affects interactions with 

 



 

technology, guiding the design of age-appropriate technologies (Daum & Manfredi, 2022). 

Experimental Psychology uses scientific methods to study fundamental aspects of human 

behaviour, such as sensation and perception, which are critical for evaluating the impact of 

new technologies (Kantowitz et al., 2014). In interactional technology ethics, it provides the 

empirical evidence needed to evaluate the impact of new technologies, ensuring that ethical 

guidelines are based on robust scientific data. 

2.3.4 Applied Psychology Fields (Green Group): 

This group includes fields focused on applying psychological principles to address 

real-world problems. Cyber & Media Psychology examines the psychological effects of 

digital media and online behaviour, providing insights crucial for ethically managing digital 

technologies, communication and online interactions (Riva et al., 2016).  For example, it 

helps evaluate the potential for digital technologies to cause harm or foster well-being, 

guiding the design of ethical digital environments that respect users' psychological needs. 

Human Factors and Engineering Psychology. This field ensures that interactional 

technologies, particularly in HCI and HRI, are designed with the user's capabilities and 

limitations in mind (Boehm-Davis et al., 2015). It contributes to interactional technology 

ethics by emphasising the importance of safety, usability, and user satisfaction. This field 

informs the ethical design of intuitive and safe systems, minimising the risk of harm and 

maximising the effectiveness of the interaction between humans and technology. The 

Psychology of Teaching and Learning informs the development of educational technologies 

by exploring cognitive processes involved in learning and effective instructional strategies 

(Bransford et al., 2000). In the context of interactional technology ethics, it ensures that 

educational technologies are designed to enhance learning outcomes without introducing 

biases or inequities. It also guides the ethical use of technology in educational settings, 

 



 

ensuring that it supports rather than hinders learning processes. Rehabilitation Psychology 

contributes to interactional technology ethics by ensuring that technologies are designed to 

support individuals with disabilities or chronic health conditions (Dunn, 2019). It emphasises 

the need for ethical design principles that respect the autonomy and dignity of users, 

helping to create technologies that are empowering and accessible to all individuals, 

regardless of their physical or mental capabilities. 

 

While the framework categorises psychology fields, it is important to note the dynamic 

interaction between these disciplines. Insights from developmental psychology may inform 

HCI design principles, while cultural psychology can guide the ethical evaluation of AI 

systems deployed in diverse cultural contexts. This interdisciplinary collaboration allows for 

a more nuanced understanding of how technologies affect human behaviour and 

well-being, ensuring that ethical frameworks are comprehensive and adaptable to emerging 

technological challenges. 

Building on this integrative framework, the next section will outline the academic 

contributions of this thesis, demonstrating how psychological principles can be 

systematically integrated into interactional technology ethics. The following Discussion will 

introduce the methodologies employed to incorporate these contributions into existing 

ethical discourse, providing concrete steps for advancing the ethical development of 

interactional systems. 

 

 

 

 

 

 



 

“I was taught that the way of progress was neither swift nor easy.” 

Maria Skłodowska-Curie in Pierre Curie: With Autobiographical Notes by Marie Curie (1963)  

 

 

 

 

 

3  Academic Contributions 

The doctoral thesis is based on the following four submissions to international journals and 

book chapters authored by Auxane Boch and colleagues. More information on the 

individual contribution of Auxane Boch and her co-authors can be retrieved in the appendix 

of this dissertation.  

 

The following academic contributions form the backbone of this thesis, offering diverse 

case studies that explore the integration of psychology in resolving ethical dilemmas across 

different domains, from healthcare and social robotics to video game ethics. Each 

contribution highlights a specific intersection between psychological insights and ethical 

frameworks, providing practical approaches to ensuring ethically sound and psychologically 

beneficial technologies. These contributions discuss how:  

● Psychology can inform the resolution of dilematic situations in a given ethical frame 

for a specific use case.  

● Psychology can inform the design of specific technologies from an ethics-by-design 

perspective, building on existing ethical frameworks. 

● A psychological evaluation framework can arise from different psychological 

perspectives and impacts.  

 



 

● Psychology knowledge can be used to enhance critical thinking about relationships 

to technology for the broader population.  

Essay 1. Beyond the Metal Flesh: Understanding the Intersection 

between Bio- and AI Ethics for Robotics in Healthcare 

Reference: Boch, A., Ryan, S., Kriebitz, A., Amugongo, L. M., & Lütge, C. (2023). Beyond 

the Metal Flesh: Understanding the Intersection between Bio- and AI Ethics for Robotics in 

Healthcare. Robotics, 12(4), 110. https://doi.org/10.3390/robotics12040110 

 

This paper advances the understanding of how psychology can contribute to resolving 

dilemmatic situations within a specific ethical framework, particularly in the context of care 

robots (CRs) in healthcare. Specifically, it highlights how psychological insights into human 

behaviour, decision-making, and emotional responses can help resolve conflicts between 

competing ethical principles, such as autonomy versus dependency or patient centricity 

versus profit centricity. For example, the discussion on the potential emotional dependency 

of patients on CRs and the risks associated with this draws on psychological understanding 

of attachment and autonomy. This psychological insight is crucial for resolving the dilemma 

of whether and how to deploy CRs in ways that enhance patient well-being without 

compromising their autonomy. By integrating these psychological considerations into the 

ethical framework, the paper provides a structured approach to navigating and resolving 

ethical dilemmas in real-world applications of CRs. 

The paper also contributes to the idea that psychology can inform the design of 

technologies from an ethics-by-design perspective. It emphasises the need to incorporate 

psychological principles into the design process of CRs to ensure that these technologies 

align with ethical standards while also being effective and user-friendly. For instance, the 
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paper discusses how understanding psychological concepts like autonomy, emotional 

attachment, and trust can guide the development of CRs that respect patients' 

decision-making capabilities and promote their well-being. This includes designing CRs that 

are transparent, easy to understand, and adaptable to the psychological needs of different 

users. The paper’s recommendations for creating CRs that can effectively interact with 

patients, provide support without fostering unhealthy dependencies, and maintain patient 

autonomy are grounded in psychological insights. These recommendations ensure that the 

technology is functional and ethically aligned with the principles of beneficence, 

non-maleficence, and justice. 

In addition to these contributions, the paper also adds to the broader thesis by 

proposing practical guidelines for the ethical development and deployment of CRs. It 

suggests methodologies for involving stakeholders in the design process, ensuring that the 

voices of patients, caregivers, and healthcare professionals are heard and integrated into 

the technology's development. The paper's focus on iterative and context-specific ethical 

evaluation further enhances the thesis by advocating for continuous adaptation and 

improvement of ethical frameworks as CR technology evolves and becomes more widely 

adopted. 

This paper contributes to the thesis by demonstrating how psychology can inform 

ethical decision-making and the design of AI-driven technologies, specifically in the 

sensitive and complex healthcare field. It provides a solid foundation for developing CRs 

that are not only technically proficient and ethically sound, ensuring that the benefits of this 

technology are maximised while minimising potential harm. 

 



 

Essay 2. Human-Robot Dynamics: A Psychological Insight into the 

Ethics of Social Robotics 

Boch, A., & Thomas, B. R. (2025). Human-robot dynamics: a psychological insight into the 

ethics of social robotics. International Journal of Ethics and Systems, 41(1), 101-141. DOI 

10.1108/IJOES-01-2024-0034. 

 

This paper comprehensively explores how psychological principles can significantly 

contribute to social robots' ethical design and deployment.  

First, the paper delves into critical ethical dilemmas such as deception, 

dehumanisation, and violence in human-robot interactions. It leverages psychological 

theories and empirical findings to provide nuanced insights into how these dilemmas can be 

addressed. For instance, the discussion on anthropomorphism and its effects on human 

empathy toward robots directly applies psychological understanding to mitigate ethical 

concerns related to deception and emotional attachment. By framing robots in ways that 

align with human psychological tendencies, the paper suggests strategies to avoid ethical 

pitfalls, such as excessive emotional attachment or replacing human relationships, thereby 

resolving these dilemmas within an ethical framework. 

Second, the paper contributes to the ethics-by-design approach by recommending 

specific design elements for social robots that consider psychological factors. For example, 

it emphasises the importance of engagement factors, such as the robot’s ability to display 

emotions and provide social support, which are crucial for fostering positive human-robot 

interactions. These recommendations are rooted in psychological theories about human 

behaviour, such as the need for social connections and the impact of warmth and 

competence in relationships. Additionally, the paper emphasises the importance of cultural 

 



 

sensitivity, user engagement, and personalisation. It advocates for designing robots that 

respect cultural differences, manage user expectations, and offer personalised interactions 

to enhance user satisfaction and trust. By integrating these psychological insights, the 

paper offers a blueprint for designing robots that meet functional requirements and adhere 

to ethical principles.  

Overall, the paper enriches the thesis by demonstrating how psychological theories 

and empirical research can be directly applied to address ethical concerns in social 

robotics. It underscores the necessity of integrating psychological insights into the design 

process to ensure that social robots are developed ethically, respecting human values and 

fostering positive interactions. This comprehensive approach enhances the design of social 

robots and contributes to the broader discourse on ethical AI, ensuring that technological 

advancements align with human well-being and societal norms. 

Essay 3. Introduction to Video Games Ethics 

Boch, A., Thomas, B., Wanick, V., & Clifford, C. (2024). Introduction to video games ethics. 

In The Elgar Companion to Applied AI Ethics (pp. 313-343). Edward Elgar Publishing. 

https://doi.org/10.4337/9781803928241.00021  

 

This book chapter contributes to the broader discussion of how psychology can inform the 

resolution of dilemmas within ethical frameworks, particularly in the context of video games. 

It highlights the intersection of psychology and ethics by examining video games' complex 

and multifaceted impacts on mental health and well-being, cognitive skills, social 

behaviours, and the broader gaming culture. It gives the blueprint for an initial methodology 

for psychology to be included in ethical discussions. The chapter illustrates how 

psychological insights can be leveraged to understand the effects of video game mechanics 

 

https://doi.org/10.4337/9781803928241.00021


 

on cognitive and social skills, such as problem-solving, attention, and empathy, which can 

be translated into other areas of life, including education and social interactions From an 

ethics-by-design perspective, the chapter underscores the importance of integrating 

psychological knowledge into the design of video games to mitigate potential negative 

impacts, such as addiction, manipulation through dark patterns, and the reinforcement of 

harmful stereotypes. Developers can create games that entertain and foster positive 

behaviours and social norms by understanding players' cognitive and emotional responses. 

The chapter also emphasises the need for a psychological evaluation framework that 

considers the long-term and cumulative effects of video games on well-being, which can 

help inform ethical guidelines and best practices in game design.  

Moreover, the chapter highlights the role of psychology in enhancing critical thinking 

about individuals' relationships with technology, particularly in gaming culture. It discusses 

how the representation of gender, culture, and identity in video games can influence 

players' attitudes and behaviours and how psychological research can inform efforts to 

create more inclusive and positive gaming environments. 

In summary, this chapter contributes to the thesis by showing how psychology can 

inform both the resolution of ethical dilemmas and the design of technology, specifically 

video games, through an ethics-by-design approach. It also adds to the discussion by 

proposing that a psychological evaluation framework is essential for understanding the 

broader impacts of video games and by advocating for the use of psychological insights to 

enhance critical thinking about technology's role in society. 

 



 

Essay 4. Playing with Morality: Investigating the Potential of 

Narrative Games on Human-AI Interactions 

Boch, A., Jackson, B., McDonnell, D., Atherton, G., Belyk, M., Cross, L. (Submitted, Under 

Review).  

 

The last paper aims to bridge the gap between how psychology can help inform and design 

more ethical interactive and interactional technology, and using technology to foster ethical 

conversations in the broader population.  

These two study experiments explored how narrative video games can influence 

human perceptions and attitudes toward AI, particularly in the context of moral 

decision-making and trust. The methodology involved two experimental studies where 

participants played selected chapters from the game "Detroit: Become Human," a 

narrative-driven game that places players in the roles of AI characters facing ethical 

dilemmas. The first study measured participants' attitudes toward AI before and after 

gameplay using surveys focused on trust, AI roles in society, and the potential for AI 

consciousness. The second study extended this investigation by incorporating a virtual 

reality interaction with an AI agent, allowing researchers to observe explicit attitudes and 

implicit behaviours. The main outcome revealed that engaging with AI characters in morally 

charged scenarios led to stronger emotional connections with AI, more positive attitudes 

towards AI as a potential companion, and a greater willingness to attribute moral 

responsibility to AI agents. This suggests that narrative games can be a powerful tool for 

shaping public perceptions of AI and fostering more nuanced, informed discussions about 

AI's role in society.  

 



 

Therefore, this last paper demonstrates how psychological insights - such as how 

people respond to moral dilemmas in immersive settings - can be leveraged to foster ethical 

discussions about human relationships with AI. By examining how narrative games can 

change perceptions and attitudes towards AI, the paper highlights the role of psychological 

knowledge in enhancing critical thinking about technology. The findings suggest that 

immersive gaming experiences can encourage individuals to reflect on their relationship 

with AI, potentially leading to more informed and critical perspectives on the role of AI in 

society. This aligns with the broader goal of using psychology to foster a more thoughtful 

and responsible approach to technology adoption among the general public.  

 



 

“All sorts of things can happen when you’re open  

to new ideas and playing around with things." 

Oral history interview with Stephanie L. Kwolek (1998) 

 

 

 

 

4  Discussion: A Roadmap for Integrating 

Psychological Insights into Interactional 

Technology Ethics 

Returning to the initial question of how psychological insights can be systematically 

integrated into interactional technology ethics, this section provides a roadmap for 

addressing the key challenges identified in the thesis. Drawing on deductive and inductive 

approaches, the proposed framework synthesises the psychological contributions from 

academic studies and lays out a path for future ethical evaluation. 

4.1 Deductive Approach: Applying Ethical Frameworks 

In our paper "Beyond the Metal Flesh: Understanding the Intersection between Bio- and AI 

Ethics for Robotics in Healthcare" (Boch et al., 2023), the deductive approach is evident as 

we systematically apply established ethical principles to the context of care robots (CRs) in 

healthcare. Here, Clinical Psychology played a critical role in understanding how CRs could 

potentially impact mental health, addressing concerns about emotional dependency and 

autonomy. The study drew on core ethical principles such as beneficence and 

 



 

non-maleficence, deductively applying them to evaluate the ethical implications of CRs on 

patient well-being. Cognitive Psychology also contributed by assessing how patients' 

cognitive processes, such as decision-making capabilities, could be supported or 

undermined by CRs. This paper demonstrates how psychological insights can be 

deductively applied to evaluate and resolve ethical dilemmas in technology design, ensuring 

that CRs are both ethically sound and beneficial to users. 

4.2 Inductive Approach: Deriving Ethical Guidelines from 

Psychological Impacts 

In contrast, the inductive approach is prominently featured in our paper "Human-Robot 

Dynamics: A Psychological Insight into the Ethics of Social Robotics" (Boch & Thomas, 

2025). This paper investigates the real-world psychological impacts of social robots, using 

empirical findings to inform and derive ethical guidelines. Social and Cognitive Psychology 

were crucial here, as they provided insights into how anthropomorphism and human-robot 

interactions could affect human empathy and social behaviours. By observing the 

psychological effects of social robots on individuals, the study inductively developed ethical 

considerations regarding issues like deception and emotional attachment. Similarly, Cultural 

Psychology informed the study by exploring how different cultural contexts could influence 

perceptions of and interactions with social robots, leading to culturally sensitive ethical 

guidelines. This paper highlights how empirical data from psychological studies can be 

used inductively to build and refine ethical frameworks for emerging technologies. 

 



 

4.3 Bridging Deduction and Induction: A Comprehensive Ethical 

Framework 

Our chapter "Introduction to Video Games Ethics" (Boch et al., 2024) bridges both 

deductive and inductive methods by first establishing a broad ethical framework for video 

games based on Cognitive & Neuroscience Psychology, Clinical Psychology and Social 

Psychology. This deductive application ensured that video game design aligned with ethical 

principles related to cognition, behaviour, and social interaction. Subsequently, the chapter 

incorporated inductive reasoning by examining the psychological impacts of video game 

mechanics on players' cognitive skills, social behaviours, mental health and wellbeing. The 

findings from these observations were then used to refine and expand the ethical 

framework, addressing specific issues such as addiction, manipulation through dark 

patterns, and the reinforcement of harmful stereotypes. The final inductive insights inform 

the ethical design of video games, ensuring they foster positive behaviours and social 

norms. 

4.4 Integrative Approach: Enhancing Critical Thinking and Public 

Discourse 

Finally, in our study "Playing with Morality: Investigating the Potential of Narrative Games on 

Human-AI Interactions" (Boch et al., under review), we employed both deduction and 

induction to explore how narrative-driven games can shape public perceptions and ethical 

discussions around AI. The study started with a deductive framework, utilising Cyber and 

Media Psychology to ensure that the narrative games were appropriate. As the study 

progressed, empirical findings leading to inductive insights were gathered by observing how 

players' attitudes toward AI evolve through their interactions with the game. Experimental 

 



 

Psychology played a key role here, as it provides the methodological tools to measure these 

changes in perception and behaviour, leading to new ethical considerations about the 

interplay of games and AI in society. This integrative approach shows how psychological 

research can both inform and be informed by ethical discussions, enhancing critical 

thinking and public discourse on the ethical implications of AI technologies. 

4.5 Limitations  

While this thesis has demonstrated the critical role of psychology in shaping technology 

ethics, it is important to acknowledge its limitations. The interdisciplinary nature of the work 

presents inherent challenges, particularly in navigating the differences in methodologies, 

theoretical frameworks, and terminologies across fields like psychology, ethics, and 

technology design. These complexities may sometimes lead to oversimplification when 

integrating concepts from different disciplines into a cohesive framework. 

Moreover, the ethical frameworks discussed in this thesis are largely rooted in 

Western perspectives, particularly European contexts, which may limit the applicability of 

the findings to non-Western or more diverse global contexts. Local cultural values, social 

norms, and political environments often influence ethical considerations surrounding 

technology development and deployment. Therefore, future research must broaden its 

scope to include diverse cultural perspectives to ensure that the ethical frameworks and 

psychological insights are adaptable to different regions and populations. 

Another limitation lies in the focus on specific types of interactional technologies - 

namely, healthcare robots, social robots, and video games. While these examples provide 

valuable case studies, they represent only a fraction of the rapidly expanding landscape of 

AI-driven technologies. As AI continues to evolve, so too must the frameworks and 

methodologies used to evaluate its ethical and psychological impacts. 

 



 

Furthermore, while the thesis highlights the importance of integrating psychological 

insights into the design and ethical evaluation of technology, it does not fully address the 

need for standardised tools and metrics to measure the psychological impacts of these 

technologies, but calls for it. Developing reliable and scalable psychometric tools that can 

assess the short-, medium-, and long-term effects of interactional technologies on users will 

be essential for advancing the field. These tools would enable a more objective and 

quantifiable assessment of how technologies affect mental health, well-being, cognitive 

function, and social behaviour, ensuring that ethical frameworks are grounded in empirical 

evidence. 

4.6 Outlook 

The field of interactional technology ethics can greatly benefit from expanding its 

interdisciplinary collaborations. Future research should involve ethicists, psychologists, and 

technologists and draw insights from fields like anthropology, sociology, and political 

science to build a more holistic understanding of technology’s societal impact. In particular, 

involving psychologists in the early stages of technology development, alongside designers 

and engineers, will ensure that ethical considerations are embedded from the outset. 

Global cooperation is also essential. Given the diverse ways in which different 

societies interact with technology, fostering cross-cultural dialogue on technology ethics will 

help create more inclusive, adaptable frameworks. Such dialogues will ensure that 

technological advancements respect not only individual well-being but also broader cultural 

and societal values. 

In conclusion, while this thesis has laid a strong foundation for integrating 

psychology into interactional technology ethics, it also highlights the need for further 

refinement and expansion. By addressing these limitations and pursuing more inclusive, 

 



 

interdisciplinary, and culturally sensitive research, we can ensure that future technological 

innovations are both ethically sound and aligned with the psychological well-being of users 

across the globe. 

 

 

 

 



 

“I am one of those who think like Nobel, that humanity will draw more good 

than evil from new discoveries.” 

Maria Skłodowska-Curie3 

 

 

 

 

5  Conclusion 

This thesis has sought to contribute to our understanding of the psychological impacts of 

technology and how these insights can inform ethical frameworks for developing 

interactional systems. As technologies like AI, social robots, and immersive realities 

continue to evolve, their effects on human cognition, behaviour, and well-being become 

increasingly complex and, in many cases, uncertain. By integrating psychological insights 

into these technologies' ethical design and evaluation, we can ensure, to the best of our 

abilities, that they are developed in ways that enhance, rather than undermine, human 

flourishing. 

This work has demonstrated psychology's critical role in shaping technology ethics, 

particularly in addressing moral dilemmas, fostering ethical design, and promoting critical 

thinking about our relationship with technology. Through interdisciplinary collaboration and 

the application of empirical psychological research, we can build more ethically sound 

technologies that align with societal values and promote the well-being of diverse 

populations. 

While integrating psychology into technology ethics is ongoing, this thesis has laid a 

foundation for future research and practice. By continuing to refine these methodologies, 

3 as quoted in White Coat Tales : Medicine's Heroes, Heritage and Misadventures (2007)  by Robert B. Taylor ( p.141) 

 



 

expanding their cultural scope, and encouraging interdisciplinary dialogue, we can navigate 

the complex interplay between humans and technology, ultimately creating innovations that 

align with human ethical values and psychological needs. 
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Abstract: As we look towards the future of healthcare, integrating Care Robots (CRs) into health
systems is a practical approach to address challenges such as an ageing population and caregiver
shortages. However, ethical discussions about the impact of CRs on patients, caregivers, healthcare
systems, and society are crucial. This normative research seeks to define an integrative and compre-
hensive ethical framework for CRs, encompassing a wide range of AI-related issues in healthcare.
To build the framework, we combine principles of beneficence, non-maleficence, autonomy, justice,
and explainability by integrating the AI4People framework for a Good AI Society and the traditional
bioethics perspective. Using the integrated framework, we conduct an ethical assessment of CRs.
Next, we identify three key ethical trade-offs and propose remediation strategies for the technology.
Finally, we offer design recommendations for responsible development and usage of CRs. In conclu-
sion, our research highlights the critical need for sector-specific ethical discussions in healthcare to
fully grasp the potential implications of integrating AI technology.

Keywords: care robots; bioethics; AI ethics; healthcare

1. Introduction
Social robots (SRs) are defined by Fox and Gambino [1] as human-made artificial

intelligence (AI) technologies, presented in a digital or physical form, with some degree
of human or animal-like attributes. According to a recent review study, there are five
main areas where SR technology could potentially be adopted: companionship, healthcare,
education, social definition, and social impact [2]. The authors detail that the expected
qualities of SRs lie in their abilities to make decisions, have conversations, and react to
social cues. Interestingly, when it comes to decision-making, SRs do not seem expected
to be moral, but to make the most efficient decision regardless of social implications [3].
Currently, the research surrounding SRs as reported by Lambert et al. [2], focuses mainly
on personalisation and social awareness of the tool with the aim to create adaptable social
agents with abilities to recognise social cues and mimic emotions.

With the advancement of AI, built using techniques such as machine learning (ML),
robots are increasingly being adopted in the healthcare sector [4]. While their main use
is reported to be in surgery and rehabilitation units, other areas of deployment includes
assistive care with dementia patients [5]. This type of SR application is called care robots
(CRs). CRs exhibit conventional communication skills in their abilities to comprehend
natural language, display emotions, as well as mimic conversation and understanding social
cues [2]. In healthcare, CRs aim to monitor patients’ well-being, assist with difficult tasks
and proactively avert potential health deterioration [6]. In their work, Lambert et al. [2]
highlight the main areas of applications to be in assisted living, monitoring of physical and
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mental well-being, and enhancer for social learning experience for patients with autistic
spectrum disorders [2]. While CRs refer to all types of assistive care robotics, in the context
of study we use the term “care robots” to refer to a specific type of SR created to assist or, in
certain cases, replace human caregivers when providing care to vulnerable populations [7].
This type of SR is also referred to as a “socially assistive robot” in the literature [8]. CRs
are believed to have the potential to benefit the health care systems around the world by
helping to fulfil an increasing care demand and improving the quality of care services
provided [9]. While this type of technology comes with potential positive improvements
for prospective patients and carers, it also sparks ethical concerns when considering the
patients’ best interests [10,11]. For instance, patients presenting with physical, cognitive, or
emotional impairments due to their condition are considered as a vulnerable population
and could see benefits from using CRs in their activities of daily living (e.g., grooming,
feeding, moving). On the other hand, discussions have to be had when considering their
rights, and understanding of the implications in regards to, e.g., privacy and autonomy
when adopting such technology. The most common ethical considerations discussed in
the literature to date relate to deception, independence, and informed consent as it relates
to data governance and privacy, as well as autonomy [8,10,12–14]. Furthermore, current
frameworks do not explicitly integrate both perspectives of AI and bioethics for practical
implementation for CRs [15–17].

To facilitate the actionability of ethics for AI in healthcare, and especially for CRs, we
propose to bridge this gap. This normative research thus aims to define an integrative and
comprehensive ethical framework for CRs, to enable an ethical analysis that encompasses a
wide range of issues relevant to AI in health care, and, based on the framework, to present
guidelines for the development and use of CRs.

2. Methodology
Recognising the unique nature of the medical sector and its strong tradition of ethics

centred on human values, the integration proposed aims to comprehensively address the
ethical implications of technology in healthcare, to finally reach comprehensive guidelines
for the precise case of CRs [8]. The normative approach taken is defined as “A theoretical,
prescriptive approach (...) that has the aim of appraising or establishing the values and
norms that best fit the overall needs and expectations of society” [18]. Moreover, we build
on past work such as Van de Ven’s [19], Edgett’s [20], and others [21–24] to build ethical
frameworks and recommendations based on inductive conceptual discussions supported
by empirical arguments present in the literature.

2.1. Reconciling Both Perspectives
The study advocates for integrating the perspectives of bioethics and AI ethics to

propose a sector-specific approach to ethical discussions in the healthcare domain. This
reconciliation will be carried out by conceptually discussing the integration of both AI and
bioethics principles from Jones’ [25] framework, and the AI4People framework for a Good
AI Society [26].

This choice of initial material is motivated by the AI4People framework’s similarity
in terminology to the field of bioethics [26], considering the bioethics field is the area of
applied ethics most resembling digital ethics through its ecosystem approach of patients,
agents, and environment. For bioethics itself, the normative framework we build on is
the one presented by Jones, which integrates different views to reach a consensus on the
principles for the ethics of the field [25]. The integration of both frameworks encompasses
five principles: beneficence, non-maleficence, autonomy, justice, and explainability. These
principles provide a foundation for ethical guidelines and are derived from both bioethical
and AI ethical perspectives.
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2.2. Ethical Assessment of CRs
We will then propose a “proof of concept” application of the framework for the use

case of CRs through the discussion of an ethical assessment principle by principle. This
proof of concept is necessary in the case of normative approach to ensure the relevance of
our recommendations, and legitimise our approach such as suggested by Väyrynen [27]. As
per Edgett’s [20] methodology, we will support our arguments with the existing literature to
provide a sufficient background from which we will then be able to draw recommendations,
or guidelines, for an ethical development and deployment of CRs.

2.3. Trade-Offs Deliberation
Further, we will discuss three ethical deliberations ensuing from the use of CRs in

the general population through the lance of our proposed integrated framework, and,
once again, in presenting arguments proposed in the literature. The purpose is to justify
the relevance and applicability of the proposed integrated framework by analysing the
ethical implications and providing insights on ethical decision-making. The three proposed
trade-offs discussions relate to patient centricity versus profit centricity, autonomy versus
dependence, and data privacy versus efficiency.

2.4. Practical Recommendations for the Integration of Ethics in CRs Lifecycle
The final part of the paper focuses on delivering practical recommendations for the

integration of ethics in the lifecycle of CRs. These recommendations are derived from our
conceptual and practical discussions regarding CRs building on the literature presented in
our arguments, the ethical assessment and analysis of three trade-offs. They aim to guide
the ethical development, implementation, and use of CRs in healthcare settings.

3. Integrating Bio- and AI Ethics
In the next section, we take a brief look at what the two areas of literature say on the

ethical implications of using technologies and care methods in health.

3.1. AI Ethics
The discussion surrounding the ethics of AI has been focusing on the ethical con-

sequences of the technology, particularly with regards to normative principles such as
human autonomy, human rights, non-discrimination, and privacy, as AI could have sig-
nificant impacts on these concepts [28,29]. One key concern originates in the black box
nature of some AI algorithms, rendering it difficult to understand how these algorithms
make decisions, due to the complexity of the model, for example, deep learning-based
models [30]. Furthermore, the literature has pointed out that AI solutions might amplify
existent patterns of discrimination, owing to the standardising effect AI solutions unfold
when put onto the market.

The Western approaches used to gauge the ethical effects of AI are based on consid-
erations pertaining to virtue ethics, deontology, and utilitarianism [31]. The utilitarian
approach considers an act as moral if, compared to possible alternatives, it provides a better
outcome to a greater number of persons. It can thus be understood as consequential. On
the other hand, the deontological theory judges actions over consequences. Thus, no matter
how morally good or bad the implications of a behaviour, or of a decision, some choices
are morally forbidden. Based on the insights of this discourse, scholars and policymakers
have articulated ethical frameworks [26], applications of existing normative frames such
as Human Rights [32], soft laws [33], sector-specific standards and legal approaches such
as the “European Union Proposal for a Regulation of the European Parliament and of the
Council Laying Down Harmonised Rules on Artificial Intelligence (Artificial Intelligence
Act) and Amending Certain Union Legislative Acts” [34] to mitigate risks posed by the
under-, over-, and misuse of the nascent technology.

Most of these frameworks have been addressing rather abstract features of AI. Owing
to the plethora of AI use cases in human resources, finance, and health, and their different
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normative implications, breaking down general moral implications of developing and
deploying AI presents a key challenge within the field of AI ethics. Meanwhile, this
research gap has been partly addressed by more recent scholarly contributions [35,36].
In particular, autonomous driving has been discussed intensively, particularly due to
dilemmas occurring in unavoidable crash situations [37]. Furthermore, the literature has
examined AI used in human resources, facial recognition technologies and finance [38,39].
However, one quintessential sector needs to be studied further as its integration of AI
technology grows, namely AI in the healthcare sector and its ethical limitations. A recent
paper proposed relational ethics to rethink and ground AI ethics in healthcare [40]. The
paper further highlighted “the need for non-Western ethical approaches to be utilised in AI
ethics more broadly”.

3.2. Bioethics
The health sector is dominated by a specific moral tradition dating back to antiquity,

such as depicted in the well-known Hippocratic oath (400 B.C.). The founding document
of the discipline of bioethics is the oath of Hippocrates that calls on practitioners in health
to “help patients” (beneficence), to “do no harm” (non maleficence), and practice medical
confidentiality [41]. The notion of patient centricity seeks to secure that treatment methods
and clinical practices are in the interest of the patient, especially in situations characterised
by conflicts of interest between the best of the patient and the personal interests of the
practitioner [42]. Patient autonomy constitutes another key value of medicine, implying
that the will of the patients is decisive for the course of action adopted by practitioners [43].
Furthermore, the notion of justice suggests not discriminating between patients due to
personal and individual characteristics [44,45]. These values has been encapsulated in
the bioethics principles: beneficence, non-maleficence, autonomy, and justice [25]. These
four principles are action-guiding for the clinical treatment of patients and aim to prevent
breaches of ethical standards or acts of omission [46]. Nevertheless, there are still situations
where the normative implications arising from this set of principles remain unclear. In
dilemmatic situations, practitioners might have to decide between different pillars of
bioethics, for example in triage situations or in situations when the will of the patient
remains unclear.

3.3. The Quest for Reconciling Both Perspectives
In this paper, we reconcile both ethical approaches using CRs as a use case. The

discourse surrounding SRs, including CRs, goes beyond the realm of traditional bioethics
and is embedded within a broader academic, technological, and legal discourse concerning
the advancement and implementation of artificial intelligence in our societies [47,48]. The
use of CRs constitutes one of the applied cases in which AI and bioethics have to meet
to consider fully important morals arising from the use of the technology. We thus argue
the need for a framework that integrates and reconciles both perspectives, as has been
conducted in other applications of AI in health [49].

The medical sector, which deals with personal and essential human issues such as
survival, health, and well-being, has a long tradition of ethics that reflects its human-centric
nature. We thus argue that to fully comprehend the ethical implications of integrating AI
into the medical sector, it is necessary to respect and integrate the traditional vision of
bioethics into technological ethics discussions. This approach enables a comprehensive
understanding of the implications and ensures that the view fits the context. On the
other hand, the AI ethics perspective looks into the societal and systemic impacts of AI
implementations. This integration thus allows for a necessary multi-level view, from micro
to macro, of the possible impacts of AI integration in the healthcare sector [8].

The AI4People framework for a good AI society [26] is an example of a framework
that builds on bioethics terminology to address problematic AI ethics issues: beneficence,
non-maleficence, justice, and autonomy. The framework has been developed based on
four bioethics principles terms, while acknowledging the difference in interpretation as it
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pertains to the bioethics perspective. We here propose a short introduction to each of the
four common terminologies as defined by both perspectives, as well as a reconciliation of
their interpretation to create an integrative framework [26,50].

3.3.1. Beneficence
The bioethics principle of beneficence encompasses the obligation to contribute to a

person’s welfare, entailing the responsibility to take actions that promote the well-being of
others [25]. When designing interventions and provisions, the primary goal should be to
directly benefit the patient. This approach emphasises actively engaging in activities that
positively impact another individual’s welfare, rather than simply refraining from causing
harm. It necessitates proactive measures aimed at providing assistance and support.

On the other hand, the AI ethics perspective defines the principle as the need for
creating AI prominently benefiting the well-being of people and the planet though positive
economical impact, sustainability promotion, and safeguarding, as well as the empower-
ment of populations [26].

By acknowledging the common goal of promoting well-being and considering the
specific contexts of bioethics and AI ethics, a reconciliation can be achieved. This entails
designing interventions and provisions that actively contribute to the welfare of individuals
while ensuring AI technologies have a positive impact on society, the environment, and
human empowerment.

3.3.2. Non-Maleficence
Non-maleficence is defined in bioethics as the obligation not to inflict harm on other

persons, referring to the responsibility of individuals to refrain from causing injury or nega-
tive consequences to others [25]. It emphasises the importance of avoiding or minimising
harm to the best of one’s ability. This principle serves as a foundational belief in the mission
statements of medical professionals, often exemplified by the Hippocratic Oath.

On the other hand, the AI ethics perspective offers non-maleficence as a principle that
highlights the importance of avoiding harm or negative consequences when developing
and utilising AI technologies [26]. While the goal is to create AI systems that have positive
impacts, it is crucial to be cautious about potential risks and misuse, such as issues related
to personal privacy, security, and accountability.

The reconciliation of perspectives on non-maleficence involves a shared commitment
to avoiding harm and negative consequences. In bioethics, it pertains to the responsibility
of individuals, particularly medical professionals, to minimise harm and injury to others. In
AI ethics, it extends to the development and use of AI technologies, emphasising the need
to prevent harm and ensure positive impacts. By recognising this common commitment
and applying the principle in both contexts, a reconciliation can be achieved, prioritising
the minimisation of harm in healthcare and responsible AI development and deployment.

3.3.3. Autonomy
In bioethics, autonomy is defined as the respect for persons, entailing the recognition

of the inherent worth and dignity of individuals, emphasising that humans should be
treated as ends in themselves rather than mere instruments or tools [25]. This principle
encompasses the fundamental right to autonomy, including the freedom to make decisions
about one’s own body and personal choices.

The AI ethics perspective understands autonomy as finding a balance between the
decision-making power retained by individuals and that which is delegated to artificial
agents [26].

The reconciliation of perspectives on autonomy involves recognising the common
foundation of respecting individuals as ends in themselves. In bioethics, autonomy em-
phasises the inherent worth and dignity of humans, acknowledging their right to make
decisions about their own bodies and personal choices. From the AI ethics perspective,
autonomy involves striking a balance between individual decision-making and delegation
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to artificial agents. By acknowledging the importance of individual agency and finding a
harmonious equilibrium between human and machine decision-making, a reconciliation
can be achieved, honouring both the principles of respect for persons and the dynamic
relationship between humans and AI.

3.3.4. Justice
In bioethics, justice refers to the fair and equitable distribution of both health outcomes

and health care services. It necessitates the careful consideration of prioritisation and
rationing [25]. Allocating resources in a just manner does not have a single universal
approach, as different systems employ multiple prioritisation strategies in combination to
strive for a fair distribution.

In AI ethics, justice encompasses the fair and equitable distribution of AI’s decision-
making power and its consequences, considering the societal disparities in autonomy. It
emphasises the promotion of equity, elimination of discrimination, shared benefit, shared
prosperity, and equal access to AI’s good doings [26]. Justice also addresses concerns related
to biased data sets, defending solidarity in systems like social insurance and healthcare,
and rectifying past wrongs through AI, such as eliminating unfair discrimination and
promoting diversity.

The reconciliation of both definitions lies in the shared value of fair distribution,
whether in health outcomes and healthcare services or AI’s decision-making power. Both
emphasise equitable distribution, considering societal disparities, avoiding discrimination,
and employing various strategies for fairness. They strive for equity, equal access to benefits,
and address issues of bias and solidarity. By recognising this common thread, adapting
principles to specific contexts, and upholding fairness and equity, reconciliation is possible.

3.3.5. Explainability
In addition, the AI ethics framework expands to include the dimension of explainabil-

ity, which addresses the black box character of AI solutions [26]. If chosen to be followed,
the principle of explainability requires developers of AI solutions to, as an example, explain
the general rationale and methodology behind an AI solution, the data used to train the
model, and the data governance decisions and actions surrounding them. This principle
is particularly relevant in the healthcare setting, where patients have a legitimate reason
to know how AI has detected a specific illness and on what factors a health-relevant
recommendation has been based [51].

3.3.6. The Reconciliation
In conclusion, reconciling the perspectives of bioethics and AI ethics requires recog-

nising the common goals and values shared by both approaches. The integration of these
perspectives becomes crucial when considering specific use cases such as CRs and the
broader deployment of artificial intelligence in society. By combining the traditional vision
of bioethics, which focuses on individual well-being and human-centric ethics, with the
systemic and societal considerations of AI ethics, a comprehensive understanding of the
ethical implications can be achieved. We argue this approach to be forceful proposition for
future ethical consideration of AI in the medical sector.

4. Ethical Assessment
In the following, we develop a non-comprehensive ethical assessment for CRs based

on the proposed integrative framework.

4.1. Beneficence
Beneficence implies that a technology or treatment method is conducive to conditions

or situations perceived as desirable such as the promotion of well-being, economic gains
or considerations relating to environmental sustainability [26]. However, when looking
closer at the matter, bioethics and AI ethics offer different perspectives on the principle
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of beneficence, or at least tend to emphasise different aspects. From the perspective of
AI ethics, beneficence is often interpreted in the sense of wider gains for humankind
and associated with frameworks such as the United Nations Sustainable Development
Goals (UN SDGs), sustainability or human rights [32]. On the other hand, the bioethical
interpretation of beneficence revolves around the patient in terms of the reduction of
physical pain, higher life satisfaction, or the general improvement of the physical or mental
condition of the patient [52,53]. Thus, the implementation of CRs should here be understood
as needing to be beneficent for the patient ecosystem, and society as a whole (AI ethics
perspective), but also with a strong enhancement of care offered to the individual patients
(bioethics perspective).

A major concern as it relates to the future of care is the ageing of society. Indeed, as
life expectancy increases and fertility rates fall worldwide, aged care services are under
increasing strain. Globally, the number of older people 60 years and older is expected
to double to 2.1 billion by 2050. In the same period, the number of people older than
80 years or older is expected to triple to 426 million [54]. This point is not just a concern
for the individual patient, but also for the economic system and other stakeholders in
the health sector such as caregivers. As it happens in parallel to the expectation of a
workforce crisis linked to the global shortage, ageing, and burnout among physicians, and
to the coming increasing demand for chronic care, the implementation of technological
solutions is required to face the incoming crisis healthcare systems will soon face [55]. This
situation can lead to a change in the way people are cared for and increase the demand for
CRs [56]. Such solutions could be deployed to help with the high demand for care, ensuring
that patients are timely attended to, reducing the pressure on healthcare facilities and
services [57]. Moreover, without quick and implementable solutions to reduce the pressure
on health systems and practitioners, the cost of healthcare will increase. This will require a
paradigm shift in how care is delivered. Thus, the implementation of CRs fulfilling tasks in
a similar way to, or supporting human carers by, saving scarce resources such as time and
allowing for a better arrangement of the labour force in care, while increasing productivity,
and quality of service for the well-being of all [4].

On the patient side, a successful and beneficial example of CRs can be found in
the implementation of Paro [58] and NAO [59]. In this sense, patient centricity suggests
streamlining the development and deployment of CRs to improve access to individualised
care. Nevertheless, the precondition is here that CRs present an improvement of the status
quo from the perspective of the individual patient.

The quintessential challenge of CRs lies therefore in the following. Owing to the
immense pressure to adapt traditional caregiving to ageing societies, the deployment
of CRs needs to prioritise patients over other stakeholders. This is suggested by the
traditional interpretation of bioethics with its focus on patient centricity. Gains in other
areas such as working conditions for caregivers are relevant too and are likely to enhance the
treatment of patients. Nevertheless, improvements for other stakeholders or the realisation
of other considerations such as economic or financial ones through the introduction of CRs
must not lead to a deterioration of patient care. In other words, beneficence understood
from the wider AI ethics perspective must not hollow out the established principle of
patient centricity.

4.2. Non-Maleficence
Non-maleficence implies that a course of action or technology deployed should not

create harm or risks for human beings [26]. Again, we can observe that bioethics and AI
ethics create different implications here for the deployment of technology.

Bioethics specifies non-maleficence as the prevention of risks and harms to patients.
This definition covers not only physical harm but also traumatic experiences that might
be created by a specific treatment method or therapy. In the context of CRs, negative
impacts or primarily are discussed in the context of psychological effects created by the
loss of human interaction. Moreover, malfunctioning CRs might unfold adverse effects
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on vulnerable groups. One example would be individuals with dementia that are more
likely to be affected by deception [60]. While this argument has been discussed widely in
traditional care, earlier studies have shown that the elderly in specific are often subject
to cyber criminality [61], a phenomenon that could be exacerbated by the increased use
of CRs.

The AI ethics discourse also highlights the relevance of the personal data of patients.
AI4People has mainly defined non-maleficence in the AI context as data privacy con-
cerns [26]. This is relevant especially when considering the relevance of health data, but
also the close communication between CRs and patients. According to this argument,
people might not be aware of the volume of data that robots are collecting, where that
data is uploaded, or how it will be used. This lack of awareness would inhibit giving
informed permission [62]. While laws like the European General Data Security Regulation
(GDPR) [63] provide a few layers of protection in the European environment, these types
of laws and regulations have their limitations. The novelty of social machines is in their
ability to sense, process, and record the entirety of a patient’s environment, as well as their
augmentation of daily medical or non-medical routines [62,64]. When thinking of having
a home CRs, the main goals could be to ensure that a patient takes their prescriptions
on time, while constantly monitoring the patient’s position in space to inform emergency
assistance in case of a fall. The patient may comprehend what the robot performs, but it
does not mean they are aware of the continual data collecting required for the robot to
function well. Therefore, it is necessary to specify how data from CRs will be gathered and
processed, how much of these data should be retained or uploaded to the cloud, how to
obtain consent for doing so, and how to stop unauthorised external actors from obtaining
personal specific information. The development of specific regulations must be taken into
consideration as a result of new technology advancements that enable robots to acquire
more data about their surroundings than ever before. In Europe, the GDPR [63] could
be expanded, taking into account the characteristics of ML algorithms needed in social
privacy [65]. However, the specific use case of CRs will remain problematic owing to the
amount of data collected. Developers and deployers of AI solutions will therefore need to
take care of the management and governance of data.

The AI ethics perspective uses a wider definition of non-maleficence, which also in-
cludes other stakeholder interests. As we consider possible harm to society, the replacement
of carers by robots comes as a strong concern in the literature [66], bringing scepticism
towards robots and their deployment. If we not prepared for a change in the ecosystem,
consequences such as unemployment, and thus a possible decrease in the quality of life
for the target population, are potential negative second and third order effects of CRs
adoption. But a major point to consider is the political impact such deployment could have
on societies and globalisation. It is thought that robots replacing the low-skilled workforce
could strengthen populism and anti-immigration sentiments [67].

Thus, the “right way” to implement CRs in healthcare systems have to be considered
on a global scale, but also on an individual scale to prevent foreseeable harm to individual
and societies. Solutions might involve strong strategies in the re-orientation of other tasks
for persons seeing their work done by robots, but also the education and monitoring of
populations on cybersecurity, data collection, and artificial intelligence, as well as the
requirement for stronger regulations around data governance and reliability of CRs abilities
and cybersecurity architecture.

4.3. Autonomy
The third principle of autonomy calls for the consideration of individuals’ right to

make enlightened decisions [26]. In bioethics, this concept focuses on the right to make
informed decisions for one’s medical care. When considering this definition alone, the
black box issues for complex AI systems seem to be a strong case against the use of AI
in healthcare as a whole and will be discussed in the explainability part of this paper. In
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AI ethics, autonomy focuses on the right to decide what decision power to give to the
AI system.

In the case of vulnerable populations, it may happen that the patient is not in a
condition to decide on their own care settings, for example, if no physicians are available
due to a shortage of time and practitioners and the only time-sensitive solution is the use
of CR to support the needed care [55]. In this context, the willingness of the patient’s care
ecosystem to delegate decision-making tasks to AI systems for the purpose of efficiency
could go against the principle of autonomy. A balance needs to be achieved to protect the
individual choice of the patient to delegate care tasks concerning their own health and
well-being to AI systems. The human should always have the possibility of reversing, not
implementing, stopping, and starting all decisions made by the CR.

A long-term consideration concerns the potential creation of functional emotional
dependency on CRs over time for the patients [13]. Considering that CRs here are a specific
type of SRs, their main features and goals are to build, develop, and maintain relationships
over time with people. Through physical behaviours or spoken communication, an SR
can express social and emotional cues. These queues may cause attachment to develop
towards such machines [68,69]. Furthermore, Boch et al. [70] argue that, the more a robot is
perceived by the users as autonomous and emotional, the more their attachment towards it
seems to grow [71–73]. Interestingly, attachment towards CRs does not always happen. If
it is present at a high level though, it stays consistant throughout time [74]. The ensuing
feelings developing towards the CRs might lead to the creation of a relationship perceived
as structured, real, and evolving throughout time between the user and the CRs. This
relationship is a unidirectional one, defined in other areas of science as para-social rela-
tionships [75,76]. Such relationships, experienced as genuine, might raise opportunities
for better care, by, for example, enhancing users’ will to listen to the robots care instruc-
tions [77,78] and possible risks regarding emotional distress if CRs are taken away [79]. It
is to be considered that in this context, patients with mental health and ability impairments,
as well as children, are to be seen as more vulnerable than other populations to this pos-
sibility, but all populations can develop this type of relationship [58,59]. The creation of
a para-social relationship can also be linked to the notion of emotional trust [70,80]. This
irrational sense of trust poses a risk when issues of responsibility arise [62]. Indeed, the
consequences of such a relationship could be simple enjoyment of CRs’s company and go
as far as an emotional dependency. In this case, the autonomy of the patient could be at
risk, as its decision-making process could be impacted by its affection for the robot, and
thus create a situation in which the human loses part of its freedom of choice, especially as
it relates to the robot itself. For example, as a consequence of attachment, patients could
refuse to part from the CR, regardless of the beneficence it brings to their health, or the
threat it can be to their privacy.

Following up on this first worry, the European Parliament expressed its concern in
2017 that robots deployed in care settings may dehumanise the action of providing care by
limiting human–human interaction [81]. In order to determine whether a care service is
successful and can be categorised as “preserving the meaning”, key social characteristics
that relate to it, including friendliness, should be thoroughly defined [82]. On the other
hand, the use of CRs for specific tasks could support carers in reducing their workload and
allowing them to spend more time on the human side of their relationship with patients,
counterbalancing this concern and reducing the stress put on such workers [83]. As a
counterpoint to this argument, the implementation of CRs could support caregivers in
taking over some of the laborious work, thus giving them back some autonomy; a frequent
issue when carers attempt to prioritise their daily activities [84].

Finally, the use of CRs in everyday life can help compensate for functional losses
and promote everyday skills, supporting or restoring the independence—in this context
understood as the ability to achieve tasks without the need for help from another human—
of individuals [85]. If this point is short, it is a major one as it pertains to the daily autonomy
of a human. The implications on an individual’s life can thus be incomparable in allowing
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them to, e.g., live at home for a longer time and avoid the crowding of nursing homes for
an elderly population requiring only support and monitoring.

Thus, CRs bring possible threats to patients’ autonomy, and concerns can be raised
in regard to their use on an everyday basis, but their implementation could be highly
beneficial for individuals’ independence and bring strong support to healthcare workers. In
detail, trade-offs need to be considered on a case-by-case strategy to bring more beneficence
to patients and systems.

4.4. Justice
Justice, as a bioethics principle, relates widely to resource allocation, including the

availability of novel and experimental therapies, the highest possible treatment quality, and
ordinary healthcare [44]. In the case of CRs, it could translate into their availability and
accessibility to the global population, as well as their adptability to different cultures and
needs. Adding layers to this definition, AI ethics calls for the avoidance of discrimination
by AI systems based on individual and personal characteristics (e.g., gender, age, ethnicity),
and the creation of shared benefits on a global and individual level, while preventing the
creation of new harm, or the enhancement of existing ones [26].

Starting with the bioethics perspective, it can be stated that equal access to CRs
technology is unlikely to be met on a worldwide scale as SRs are entering different societies
at various rates. As presented in Boch et al. [70], the fastest growing markets for SRs in the
coming years (between 2021 and 2026) will be led by economically developed countries;
the USA and countries in Oceania and East Asia project the highest, with Europe and
Canada projecting a medium growth rate [86]. This leaves a big part of the world out
of the equation; South America, the Middle East, and Africa, are all predicted to have a
low rate of growth as it relates to robotic technologies and the costs associated with the
development and thus use of the technology [86]. Significant disparities and inequalities
can be observed in terms of regional inclusion and participation in discussions surrounding
the development, design, and implementation of CRs [70]. These considerations gain
importance when acknowledging the existing divide between the Global North and Global
South, which already influences the development of numerous AI-driven technologies
available in today’s market, as discussed in the literature but also brought to light in
the 2023 World Economic Forum annual meeting [87,88]. A specific example of such
bias impact on accessibility is facial recognition features. Algorithms allowing for such
technology allow, in CRs, for a higher level of human–machine interactions. In the case
of vulnerable minorities, already facing structural bias in society, the error rate in those
systems disproportionately affects them [89].

Growing this argument into the AI ethics perspective of justice, the risk of entrenching
existing inequalities due to the lack of geographical and other background diversity in
the creation and development team could participate in enhancing bias towards specific
populations and thus generate additional issues in the case of deployment in countries
or regions that are initially non-targeted [90]. Moreover, when looking at the specific
implementation of AI systems in the healthcare sector during the pandemic, screaming
examples of the accentuation of discrimination against specific groups have been noted even
in geographical target populations [91,92]. As it relates to CRs, those concerns are highly
relevant; if a CR makes health related decisions for patients towards whom algorithmic
bias plays, the well-being and even the life of the patient could be at risk.

Thus, the accessibility to the beneficence of CRs technology on a global scale is not
a given, and neither is its equality in performance with every type of target population.
When narrowing down the scope to the individual level, the reduction of algorithmic bias
against interpersonal characteristics of vulnerable populations has to be a paramount point
of concern for the developers, and care ecosystem of patients to avoid harm at all costs.
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4.5. Explainability
Explainability is the one principle pertaining to only AI ethics, enabling other prin-

ciples to co-exist, and allowing for accountability [26]. It is a complex but foundational
requirement in all AI-enabled healthcare technology [93].

The challenge of explainability exists at two separate but interconnected levels when
discussing AI-enabled robotics. At one level there exists technical explainability, the
ability to explain and understand the mathematical weighting and prioritisation that the
underpinning advanced statistical models used to create the AI [94]. As an example, the
visual system of a SR may take in and process a 360-degree field around it but may only
make decisions using a small subset of this visual information. In an environment where
decisions may need to be audited or reviewed, then what exact information is used in the
decision-making process needs to be clearly explainable. The feasibility of this type of
explainability depends on the type of statistical model and the technical decisions made
during the development of AI-enabled robotics.

This challenge is further confounded when considering the types of explainability
available. Some models are “White-box”, where the exact approach is identifiable and
clear and all of the reasoning involved can be reviewed [95]. In situations like this, an
auditor would be able to give a deterministic and affirmative explanation as to why the
robot did what it did. This sits in contrast to “Black-box” models where, if the decision can
be explained at all, it is intuited via a set of external analysis tools [96]. In this situation, an
auditor may only be able to give a probable, non-deterministic answer as to why a decision
was made.

Which level of explainability required in a healthcare environment has not yet been
regulated explicitly but adjacent laws such as GDPR [63] expect data processing to be
handled in a transparent and explainable manner [97]. As CRs begin to see adoption there,
the expected level of explainability will need to be planned for in advance and needs to be
part of the requirements at the earliest stage of conception.

At the next level, there exists socio-technical explainability, the need to understand
the context in which the systems are used and on which levels they affect our everyday
life [98,99].

Going back to the bioethics perspective on autonomy, patients (when cognitively and
physically able) have the right to make their own decisions regarding their medical care with
all the information presented to them. In the current state of AI, the use of SR in healthcare
cannot ensure full transparency in the decision making process of complex systems such as
CRs. A strong need for “White Box” implementation and an understandable explanation for
the patients’ abilities should be at the heart of CR development to allow for full autonomy
of the patient in understanding all technical aspects pertaining to using such tools in their
medical routine.

On the other hand, users should be informed in a transparent way about the benefits
and harms that might emerge from the interactions with CRs [70]. When considering
accountability as a necessary point of ethical technology, explainability of the tool and
processes around it are at the centre [100]. Providing a comprehensive view of potential
adverse outcomes, including physical and psychological harm that may arise from the
utilisation and engagement with CRs, is of the utmost importance. This necessitates a
clear delineation of the circumstances in which problems might occur. For instance, the
consequences of establishing a para-social relationship between users and CRs are currently
uncertain. This highlights the importance of conducting further empirical research and
establishing accountability mechanisms before the widespread adoption of social robots in
personal care contexts. Some argue that genuine friendships can develop between humans
and robots, and thus CRs [101], while others point out the issue of deception inherent
in such a connection [34,102]. Thus, the potential for para-social relationships to bloom
between the patient and the CRs is real and comes with both positive and negative possible
consequences. For instance, users may unknowingly trust and confide in CRs based on
their evolving relationship, thereby sharing more personal information and data [103].



Robotics 2023, 12, 110 12 of 25

This highlights the need to provide understandable explanations regarding the actual
functioning and data usage of CRs, and enabling users to understand the implications of
their exchange with CRs regardless of their perceived relationship.

In addition, when considering the context of elderly care, trade-offs may arise as the
efficacy or beneficence of CRs may affect users’ autonomy. Striking a balance between a
more autonomous social robot and cultural considerations is thus crucial [104]. Indeed,
users’ cultural environments might moderate their comfort levels in delegating tasks to CRs.
Therefore, different societal contexts may require specific sets of values to be embedded
in their robotic systems, and the set of values needs to be presented clearly to the patient
prior for their understanding and approval of the use of the CRs.

Thus, from a technical and socio-technical perspective, explainability is of paramount
importance for CRs implementation. Their use for healthcare purposes in addition to their
social purpose creates a particularly challenging context when it comes to the need for
transparency and understandability.

5. Ethical Trade-Offs Deliberations
In this section, we will now discuss the three main ethical trade-offs arising from the

use of CRs in healthcare through the scope of our integrative framework. We will first
consider patient centricity as an ethics of care requirement, versus profit centricity, which is
a business requirement. We will then discuss patients’ autonomy versus dependency, and
how to balance the risks. Finally, the question of data privacy rights versus efficiency of the
robot will be addressed.

5.1. Patient Centricity vs. Profit Centricity
The use of CRs in healthcare presents a complex ethical trade-off between patient cen-

tricity and profit centricity. Patient centricity stems primarily from the bioethics perspective
of beneficence, while profit centricity can be argued as belonging to the economical “do
good” vision of the principle through the AI ethics lens.

Patient centricity is considered to be more than just an ethical requirement but a social
responsibility in the healthcare sector globally. Russo’s [105] work on the topic partly builds
on Werhane’s [106] theory emphasising the importance of maximising the treatment and
well-being of designated populations while also respecting the rules of the game, such
as operating within a free market. However, informative asymmetries may prevent the
optimal situation in which all patients involved are satisfied, highlighting the need for reg-
ulatory agencies to put a frame on the market. Borgonovi’s theory [107], on the other hand,
focuses on the healthcare organisation’s ability to carry out its function in the best way
possible, which requires efficiency, shared definition of health strategies, and environmental
protection. Finally, Emanuel and Emanuel [23] propose a theory based on ‘New Contractu-
alism’, which emphasises the equality of fundamental rights of all parties involved and is
based on a concept of justification rooted in a social contract between stakeholders. This
theory attempts to balance the economic interests of shareholders, the social impact of
meeting patient needs, and the expectations of healthcare organisations, while ensuring
accountability. Russo [105] thus identifies three main dimensions that are important for the
social responsibility of healthcare organisations: maximising the treatment and well-being
of designated populations, carrying out the healthcare organisation’s function in the best
way possible, and providing a justification and being held responsible for actions by an-
other party. Finding the trade-off between all parties to obtain to a balance between profit
and patient centricity is thus an ongoing discussion in the healthcare sector at the global
level. Interestingly, Collins [108] found that healthcare managers tend to prioritise patient
care over profit maximisation. However, the pressure healthcare managers face to produce
higher results with fewer resources may inadvertently test their moral fortitude and social
consciousness. Future healthcare managers may strongly focus on patient care but may
still require guidance to ensure ethical and socially responsible decision-making. Thus,
providing the best care for patients is at the centre of current behaviours and objectives
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from a personal and organisational social responsibility perspective in healthcare, with
a layer of accountability that healthcare providers have to answer to, while considering
the profit of an organisation. These principles align with the principle of patient centricity
requirements while integrating the profit an organisation needs to ensure survival. Those
issues can be translated to the product level, such as for CRs.

CRs can promote patient centricity by providing personalised care and support that
meets the unique needs and preferences of each individual, while improving the effective-
ness of care [109]. Their use enhances the patient experience, improves health outcomes,
and empowers patients to take an active role in their care [110]. However, the overuse of
such technologies could lead to the deficiency in individualised care by humans, which
might in turn reduce the quality of care received [110]. From a personal perspective, CRs
can also prioritise the economic interests of the patient and of the healthcare system through
the reduction of costs and increasing efficiency of care. Indeed, providing personalised care
that meets the unique needs of each individual can reduce the likelihood of adverse events,
hospital readmissions, and unnecessary procedures, all of which can result in significant
economic costs [111]. From a group perspective, CRs can reduce the cost of care for entire
systems by increasing efficiency and reducing the need for human labour. For example,
robot-based systems for telemedicine have economic value and can potentially provide
proper and timely medical care to patients in medically underdeveloped regions [112].

However, it is argued that the deployment of robotics technology in the field of care
is increasingly focused on standardisation and selection into economic and marketable
care measures, which can unintentionally produce CRs that rely less on traditional, care-
intrinsic knowledge [111]. For instance, referred to as the “Silver Economy” by the European
Commission [113], increasing numbers of elderly people will create a new “silver” market
of consumers, and are being targeted as a new consumer group for assistive technologies.

In summary, the use of CRs in healthcare presents a complex ethical trade-off between
patient centricity and profit orientation. Healthcare organisations have a social responsibil-
ity to maximise the treatment and well-being of designated populations, carry out their
functions in the best way possible, and be held accountable for their actions by stakeholders.
When looking at the specific technology of CRs, it is recognisable that they can promote
patient centricity by providing personalised care and support, improving the patient ex-
perience, and reducing economic costs. However, the overuse of CRs and their focus on
standardisation and marketability could result in the deficiency of care-intrinsic knowledge
and compromise the safety and well-being of individuals. Hence, the deployment of CRs
must be guided by ethical and socially responsible decision-making to balance patient
needs, economic interests, and social expectations.

5.2. Autonomy vs. Dependence
Here, we deep dive into the trade-off CRs present between promoting autonomy and

dependence to the tool. This trade-off pertains to the Autonomy principle as seen by both
ethics as it relates to the autonomy of an individual, and their use of a technology.

We here define autonomy as the independent living ability of an individual [114],
and the capabilities related to everyday life regardless of the physical impairment or
ageing faced by a patient, hoping for the technology to reduce avoidable hospitalisation or
institutionalised care [111]. Autonomy is moreover viewed as the individual’s right to make
informed decisions, based on the cultural ideal that agents are independent, rational, and
self-interested. In order to be autonomous, people must be able to freely make decisions
that are not influenced by coercion and that reflect their own thought processes [115].
Finally, we argue that the care ethics perspective of keeping the patient at the centre of all
concerns also enhances the need for available and adequate care-giving services to fulfil
patients’ everyday care autonomy.

Taking into account the definition of autonomy that we have presented, the implemen-
tation of CRs may potentially enhance patients’ autonomy by satisfying their requirements
in three key areas: (1) the continuous demand for care, which surpasses the capacity of
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human caregivers; (2) the prevalence of patient abuse in the care of others, leading to
diminished autonomy and dignity; and (3) the inadequacy of current practices to meet
the expected level of care, resulting in patients’ compromised autonomy, dignity, and
health [116]. Moreover, CRs have the potential to promote autonomy by enabling individ-
uals to maintain their independence, agency, and control over their healthcare decisions,
also due to the availability of options in regards to services, which can lead to improved
quality of life and better health outcomes [117].

On the other hand, the efficacy and resilience of CRs in fulfilling its intended duties
are likely to evoke heightened levels of trust from patients [118]. Trust can thus support
the use of such technology, but in some cases, result in overuse of and over reliance on the
CRs, which might end up creating dependency. In this case, patients would tend towards
dependence on the robot rather than independence thanks to the robot, leading to a loss of
agency and possible social isolation.

An instance in which individuals may experience a reduction in their ability to self-
govern may arise when they follow the recommendations made by robots. Studies have
indicated that people tend to be more compliant when instructed by robots, as compared to
when given instructions by other humans [119]. While this feature may be advantageous in
aiding patients with autism or those undergoing challenging behavioural modifications,
there is a valid concern that people may be unduly influenced or coerced into carrying out
actions that they would not otherwise, due to the novelty of the technology or the absence
of companions to discuss alternate courses of action with [12]. In this case, social isolation
is thus a risk and a factor. Furthermore, the literature suggests that there is a concern
regarding the adoption of CRs for elderly patients, as it may exacerbate their sense of
loneliness. It is vital for healthcare providers to acknowledge the dignity and independence
of older adults, as well as their right to participate in social and cultural activities when
introducing new technologies into their care [120].

Thus, a trade-off needs to be found, and might have to be case by case. In regards
to care ethics, we understand that agency and autonomy of the patients go hand in hand
when considering decisions of care services they want and agree to access.

Thus, when considering the use of CRs, the patient’s consent—or that of their family if
the patient is not able to give enlightened consent—is necessary. The use of CRs should also
be stoppable and retractable without any conflict at any point [121]. Moreover, this entails
that detailed information regarding the use of CRs are to be given to the patient to allow
for a full understanding of the limitations and risks of the technology before making their
decisions. Interestingly, in some cases, patients might be open to limitations in their own
autonomy if it is necessary to ensure their safety in the long term [122]. Thus, prioritising
the robot’s role in promoting safety for patients seems the better road to reach an agreement
and keeping the patients’ interests at the centre. Therefore, the terms of robot use should be
discussed and agreed upon in advance between all the involved stakeholders [122]. Finally,
the most important point is to use CRs in a transparent manner to allow for the patient’s
autonomy to be intact. To ensure that patient autonomy is respected, guidance should be
developed on how to implement applications, including when and how consent should
be obtained, and how to handle matters related to vulnerability, manipulation, coercion,
and privacy. Building on the Clinical Trial Regulations on informed consent proposed
by the European Patient Forum [123], we emphasise here the need for detailed and clear
discussions with the patient regarding their right to privacy, an adapted presentation of
the limitations and risks associated with the proposed CRs solution with confirmation of
understanding on the patient’s part through questions or tests, but also the integration
of a dynamic consent process through which the patient can access the information they
require ongoingly regarding the tool. The capacity of the patient to receive and understand
such information is moderated by but is not limited to their cognitive abilities, their spoken
language, and other diversity characteristics to take into consideration.

In summary, the use of CRs presents a trade-off between promoting autonomy and
dependence on the tool. CRs have the potential to enhance patient autonomy by providing
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continuous care, preventing abuse, and offering options for improved quality of life and
better health outcomes. However, over-reliance on CRs may result in dependency and
loss of agency, leading to social isolation and a reduction in the ability to self-govern. To
ensure patient autonomy, stakeholders need to find a balance that prioritises the patient’s
safety while respecting their right to make informed decisions. In other words, the use of
CRs should be transparent, involve patient consent, and be accompanied by guidelines
that address issues related to specific situations. Ultimately, the goal should be to keep
the patient at the centre of all concerns and to provide adequate and available caregiving
services that fulfil patients’ everyday care autonomy.

5.3. Data Privacy vs. Efficiency
One of the major ethical concerns that arises with the use of CRs is the trade-off

between data privacy and the efficiency of CRs in their tasks. This trade-off belongs to the
principle of non-maleficence as perceived by both perspectives when it comes to ensuring
the privacy of a user, but also touches on the principle of beneficence when it comes to
“do good” and efficiency. Efficiency in this context refers to maximising CRs’ accuracy
and effectiveness in delivering care reliably. The collection and analysis of large amounts
of patient data are crucial for training machine learning algorithms that can adapt to the
specific needs of individual patients. Moreover, to interact naturally with humans, social
robots rely on sophisticated algorithms and collect large amounts of data both about users
and their environment [124]. For example, current generations of SR are equipped with
sensors such as cameras, and GPS sensors [125]. Additionally, CRs have the ability to
establish internet connections and transmit data collected by their integrated cameras and
microphones to remote servers [121]. The collection of personal data enabled by the variety
of sensors on CRs is necessary for their proper functioning. However, the use of sensors
such as cameras and microphones can infringe on the privacy of patients. Similarly, the
transmission of personal data via the internet risk potential exposure of personal data
through hacking and cyber attack. Here, data privacy should be discussed to understand
the acceptable balance between data privacy and the efficiency of the robot.

Data privacy is a fundamental right guaranteed by Article 8 of the European Con-
vention on Human Rights and the Universal Declaration of Human Rights [126]. Privacy
concerns have been raised by users, patients, and caregivers when considering the use of
CRs [127,128]. Lutz et al. [124] define privacy in social robots, which is thus applicable
to CRs as defined in this paper, in four categories: (1) informational privacy: quantity
and confidentiality of data, potential security breaches, the ability for third-party access,
connectivity to cloud services, the opaqueness of data collection processes, and a lack
of understanding on the part of users; (2) psychological privacy: psychological depen-
dence, diminished self-reflection and human autonomy, chilling effects as a result of feeling
surveilled, and specific concerns for vulnerable user groups such as children; (3) social
privacy: the social connection established between the robot and the user, accompanied by
feelings of fondness and trust, which may result in the disclosure of confidential informa-
tion; (4) physical privacy: capacity to access areas that are private, or that users may not be
able to access, and the discomfort of being too close.

Thus, social robots, and thus CRs, present unique privacy risks aligned with their
collecting of sensitive information. Moreover, the possibility for users to create emotional
bonds with their robots and interact with them in more open and intimate ways leads to
increased privacy risks. Finally, owners tend to forget that data collection is ongoing while
interacting with their robots [121]. Informed consent is therefore crucial for users as they
are at risk of not being (made) aware of the variety of data collected while using CRs.

To address privacy risks, Lutz et al. [124] recommend the use of privacy by design
and privacy as contextual integrity frameworks. Interestingly, a small amount of training
data seems to be necessary for the high accuracy of the system in similar cases [129], and
human-generated feedback could facilitate personalisation [130]. Moreover, the reuse of
existing data sets seems to be a valid solution for re-collection of data in specific situations
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to learn end-to-end skills [131], meaning that the collection of large amounts of data from
the patient might not be necessary for every situation. The concept of data minimisation is
here relevant to implement, understanding which type of data are needed for efficiency,
and making sure to focus collection on those information solely. Signalling data collection
could be a viable alternative, building on the concept of explainability [124]. In this case,
the users might also receive an explanation and thus understand more clearly which types
of data is being collected, and be in control of what they are willing to share or not, and
with whom. In the context of CRs, the questions also relate to sharing medical information
with family and care staff, in addition to providers and third parties. Having an honest
map of which data will be used by the system to provide better care is also of paramount
importance as the trade-off with efficiency is clear. The patients should thus know what will
or will not help their tool better its services. In addition, ensuring the understanding of all
stakeholders involved in the CRs ecosystem (e.g., patients and their direct family ecosystem,
doctors and nurses) regarding the robot’s data collection and governance is crucial. In this
context, finding the proper balance with transparency also means understanding the target
population and adapting the discourse to the patient’s abilities. Only by doing so can the
full consent of using the tool given.

Another potential solution to privacy is federated learning, a privacy-preserving ML
technique that involves sharing the model instead of the data [132]. This implies that a base
model will be sent to CRs, learn from data, and make inferences locally without sending
user data to a central server. While this approach addresses concerns about data sharing,
it introduces new technical limitations related to the accuracy, transparency, and security
of models developed using federated learning. Therefore, caution should be exercised
when considering the adoption of solutions from domains where federated learning is not
a standard practice into the healthcare field, as such solutions may not be feasible within a
federated environment.

In conclusion, the use of CRs presents ethical concerns related to data privacy and
the efficiency of CRs in delivering reliable care. While the collection and analysis of
large amounts of patient data are crucial for training machine learning algorithms and
improving CRs’ accuracy and effectiveness, it also raises concerns about data privacy.
The collection of (personal) data allowed by the variety of sensors present on CRs is
quite important and necessary for their proper functioning. However, issues regarding
data privacy need to be discussed to understand the acceptable balance between data
privacy and the efficiency of the robot. To address privacy risks, CRs must be designed
and implemented in a way that complies with data protection regulations such as the
General Data Protection Regulation (GDPR) to protect patient privacy. Technological
solutions such as anonymisation, encryption, and design that signals data collection are
also recommended [124]. In addition, finding the proper balance in regards to transparency
and explainability means understanding the target population and adapting the discourse
in regards to data governance to the patient’s abilities [133].

6. Discussion
In this paper, we reconcile the theoretical frameworks of bioethics and AI ethics to cre-

ate an integrated ethical framework to guide the design, deployment and use of CRs. As a
proof of concept, we explored ethical trade-offs accounting for multiple ethical perspectives.
Furthermore, we provide practical resolution and recommendations, including finding
the adequate discourse for each patient and stakeholders to understand the technology
they are using and what it entails, the establishment of regulations and standards, and
prioritising the patients’ interests.

In the past decade, there has been significant growth in research on the ethics of
robotics, especially in the field of healthcare. For instance, Stahl and Coeckelbergh [134]
argued that in addition to ethical analysis, traditional technology assessment, and philo-
sophical speculation, it is crucial to incorporate forms of reflection, dialogue, and experi-
mentation that closely align with innovation practices and real-world contexts of the use of
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robotics in healthcare. However, there are few studies that are focused on ethics of CRs.
Bradwell et al. [135] surveyed 64 adults after they have had interactions with companion
robots. Their study, demonstrated disparities between ethical concerns discussed in philo-
sophical literature and the considerations that influence the decision-making process of
purchasing a companion robot. These discrepancies, observed between philosophers and
end-users involved in the care of older individuals, as well as differences in the methods
used to gather information, highlight the need for additional empirical research and discus-
sion. Another study outlines the ethical challenges associated with robotic care assistants
and proposes potential strategies for addressing them through their design and use [136].
Finally, a series of frameworks and recommendations have been proposed [15–17]. Those
bring a lot to the conversation, but do not comprehensively review the AI ethics and
bioethics approach. Rather, they give pointers to methodologies on how to integrate ethics
in general in AI in healthcare, and who should be responsible for it. Moreover, existing
frameworks are not tailored for the use case of CRs. Our approach is to bridge the existing
gap by integrating both AI and bioethics in an ethical framework for CRs, ensuing in the
proposition of practical design recommendations.

6.1. Practical Design Constraints for CRs
In terms of implementation, developers of CRs should ensure that the system adheres

to AI ethical principles such as beneficence, non-maleficence, autonomy, justice, and ex-
plainability as understood in the integration of both AI and bioethics perspectives. This
can be achieved by prioritising the well-being and safety of users at the same time as
averting potential harm, ensuring users are not coerced into decisions, promoting fairness
and equity in healthcare, being transparent and establishing the means to hold developers
accountable for the decision processes of SR. It is necessary to collaborate with healthcare
providers, users, and AI ethicists to develop a well-rounded robot that prioritises patients’
autonomy and well-being.

To ensure the involvement of relevant parties in the early stage of CR development,
multiple methodologies can be implemented. First, focus groups can provide a platform
for different groups to come together and share perspectives, experiences, and expectations
regarding the given technology [137]. This methodology, nevertheless, might come with
its own set of challenges when facing vulnerable populations, which might be the case
in the context of CRs for autism, or CRs for dementia patients [138]. A second possi-
ble methodology to involve different target populations opinions and ideas is to deploy
user surveys, interviews, and observation [139]. This set of data collection allows a more
personalised understanding of the target users to be obtained. Finally, public consulta-
tions or meetings can facilitate a broader engagement with the community at large. This
methodology provides open dialogue, and a platform for knowledge sharing, as well as the
opportunity to understand a community’s values [140]. By employing these approaches,
we can establish a collaborative and inclusive environment where stakeholders are actively
involved in shaping the development of CRs in healthcare. Their input and insights can
guide decision-making, address ethical considerations, and ensure the development of CRs
that align with societal needs and values.

From a methodological point of view, developers should adopt ethics by the design
approach, which ensures that ethical principles are not just an afterthought but human
values are considered from the offset and maintained throughout the AI pipeline. Practically,
developers of SR should consider the following:

1. Beneficence: CRs should be designed to promote the well-being and safety of
the users. This could involve incorporating features that encourage healthy behaviour or
providing personalised medical advice based on the user’s health data. It is also important
to ensure that the robot does not inadvertently cause harm, such as by providing incorrect
medical advice or failing to respond appropriately in an emergency.

2. Non-Maleficence: CRs should be designed to avoid causing harm to the users.
This requires careful consideration of the potential risks and benefits of the robot’s actions.
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For example, if the robot is providing medical advice, it should be based on accurate and
up-to-date information and should be tailored to the individual needs of the user. The robot
should also be programmed to recognise and respond appropriately to potentially harmful
situations, such as detecting physical or mental signs of distress in the user, but also be able
to understand a negative feedback from the patient. In other words, CRs should be able to
understand the limits of the patient by taking explicit feedback, spoken or perceived.

3. Autonomy: CRs should be designed to respect the autonomy of the users. This
means that the robot should not coerce or manipulate the users into making decisions that
they do not want to make. Instead, the robot should provide information and support that
enables the user to make informed decisions about their health and well-being.

4. Justice: CRs should be designed to promote fairness and equity in healthcare. This
could involve incorporating features that address healthcare disparities or providing access
to healthcare resources to under-served communities. It is also important to ensure that the
robot does not perpetuate or reinforce biases or discrimination in healthcare.

5. Explainability: CRs should be designed to be transparent and accountable in their
decision-making processes. This requires that the robot’s algorithms and data sources
are open and explainable to the users and healthcare providers. The robot should also
be programmed to provide clear and understandable explanations for its actions and
recommendations.

As acknowledged at the start of this section, there will be specific ethical requirements
within the sub-field. This will be domain-, culture-, and potentially user-specific. However,
the discussed practical design constraints will need to be conceptual design goals that must
be considered as part of the foundational stage for robotics in healthcare. Further ethical
considerations will need to build on or augment these constraints.

6.2. Limitations and Outlook
Our study is not without challenges. First, we take a normative approach to address

a problem that could be understood as technical. We recognise that our contribution, if
not highly technical, is still of importance in the decision making of using, designing, and
implementing technologies such as CRs.

Second, this study was not conducted systematically.
Finally, our proposition rests on one case study and thus might not be generalised as is.

To overcome this issue, we would offer a few pointers for the adaptation of our framework
to different healthcare use cases and contexts. First, cultural sensitivity, through the
understanding of cultural diversity and existing normative frameworks is paramount [40].
Second, we would encourage strong stakeholder engagement from diverse backgrounds
in the definition and further deliberations attached to the framework application and
its use case [141]. Thirdly, an iterative approach to the adaptation of the framework is
recommended. This entails ongoing evaluation and refinement of the guidelines based
on feedback, empirical evidence, and real-wold implementation. This will allow for its
ongoing improvement and adaptation to the specific context [142]. It is important to note
that while we provide these general strategies, the precise method of adaptation may vary
depending on the specific healthcare context and cultural considerations. Therefore, further
research and collaboration with stakeholders will be essential to develop and refine the
adaptation process in each unique setting.

Nevertheless, we believe this paper to be a strong contribution to the conversation,
and a necessary one to build towards a sector-specific understanding of ethics for the
integration of AI systems. We thus believe that future research should first reproduce our
integrative approach for different use cases of healthcare, integrating both bio- and AI
ethics to evaluate different AI applications and their frame of use.

Second, we would encourage the creation of quantifiable characteristics to evaluate
the adherence to ethical principles for the integration of AI in healthcare, building on our
proposed integration of perspectives.
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We also encourage work towards the standardisation of social AI systems, building on
psychology and other human sciences knowledge, depending on the specific context and
sector of use. The current frame regarding regulation and standardisation for technology
is rapidly evolving, with, amongst other regulatory efforts, the upcoming “Regulation of
the European parliament and of the council laying down harmonised rules on artificial
intelligence (AI Act) and amending certain union legislative act” [123]. This proposed
regulation calls for a fundamental rights assessment, and brings with it the possibility of the
creation of an EU AI Office to provide guidance and coordination in the implementation of
the Act from a legal perspective [143]. On the other hand, regulation is not the only way to
go when it comes to ethics. Certifications and standards developed both by governmental
and non-governmental organisations can contribute to the accountability mechanisms by
introducing specific technical and tangible criteria to reach ethical standards with design
technologies. The ongoing work of ISO in developing standards is a notable example, or
the existing work of IEEE regarding standardisation on this topic [33,144]. Finally, internal
auditing and guidelines can also establish a proactive approach to ensure ethical and
legal compliance. Google, for instance, has developed an end-to-end internal auditing
framework that offers guidance for responsible implementation [145]. By incorporating
these strategies, we can establish robust mechanisms to monitor and ensure compliance
with regulations and standards for the ethical use of CRs in healthcare, if adequate standards
and regulations are adopted and developed for this specific context. These approaches
can promote transparency, accountability, and responsible innovation while safeguarding
patient well-being and societal trust. We believe in the need to clearly understand the
context (e.g., culture and frame of use) to build and use appropriate technologies.

7. Conclusions
The implementation of CRs in the healthcare sector is seen as a plausible solution

to address the impending demographic and workforce challenges. The adoption of CRs,
however, gives rise to various ethical concerns and opportunities, which require a holistic
analysis from both the AI ethics and bioethics perspectives. Integrating both approaches
allows for a multi-level analysis of the situation, where bioethics focuses primarily on the
patient care practice, while AI ethics examines the implications of technology for groups
and society. By taking this approach, we can ensure that ethical and technical trade-offs
are adequately defined to meet performance expectations while safeguarding patients and
the healthcare ecosystem they belong to. In discussing those trade-offs, some major points
for the reduction of risks are put forth: (1) finding the adequate discourse for each patient
and stakeholders to understand the technology they are using and what it entails; (2) the
creation of guidance through regulations and standards on the state of the art to follow,
accompanied by a clear accountability system for developers, providers, and users; and
(3) always keeping the patient’s interests at the centre of all deliberations. In addition to
ethical considerations, practical design constraints for social robots in healthcare must be
taken into account. Developers should adhere to ethical principles such as beneficence,
non-maleficence, autonomy, justice, and explainability. Incorporating these principles
into the design process and adopting an ethics-by-design approach can help prioritise the
well-being and safety of users, avoid harm, respect users’ autonomy, promote fairness
and equity in healthcare, and ensure transparency and accountability in decision-making
processes. It is important to acknowledge that specific ethical requirements may vary
depending on the domain, culture, and users involved. However, the discussed practical
design constraints serve as foundational goals that must be considered in the development
of robotics in healthcare. Further ethical considerations should build upon and augment
these constraints, taking into account the specific context and needs of CRs in providing
care. Finally, we conclude that a sector-specific approach to ethical discussions is indeed
needed to provide a complete understanding of the potential implications of integrating AI
technology into healthcare systems.
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Abstract
Purpose – Social robotics is a rapidly growing application of artificial intelligence (AI) in society,
encompassing an expanding range of applications. This paper aims to contribute to the ongoing integration of
psychology into social robotics ethics by reviewing current theories and empirical findings related to human–
robot interaction (HRI) and addressing critical points of contention within the ethics discourse.
Design/methodology/approach – The authors will explore the factors influencing the acceptance of social
robots, explore the development of relationships between humans and robots and delve into three prominent
controversies: deception, dehumanisation and violence.
Findings – The authors first propose design factors allowing for a positive interaction with the robot, and
further discuss precise dimensions to evaluate when designing a social robot to ensure ethical design
technology, building on the four ethical principles for trustworthy AI. The final section of this paper will
outline and offer explicit recommendations for future research endeavours.
Originality/value – This paper provides originality and value to the field of social robotics ethics by
integrating psychology into the ethical discourse and offering a comprehensive understanding of HRI. It
introduces three ethical dimensions and provides recommendations for implementing them, contributing to the
development of ethical design in social robots and trustworthy AI.

Keywords Psychology, Ethics, Social robots

Paper type Literature review

1. Introduction
Social robotics is a rapidly growing application of artificial intelligence (AI) in society,
encompassing an expanding range of applications. With its inherent social nature, integrating
psychology into the multidisciplinary discussion of social robot ethics becomes an evident
avenue of research.

Early definitions described social robots as machines capable of acceptable interaction
with humans and other robots, effectively conveying intentions and collaborating to achieve
goals (Duffy et al., 1999). The applications and goals of social robots are diverse, varying
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across specific domains. Extensive literature has explored and categorised these use cases
based on their intended purposes.

As examined by Lambert et al. (2020) and Naneva et al. (2020), companion robots focus
on building relationships with owners and facilitating sustained social interaction while
providing domestic assistance. These robots align with the goal of fostering social bonds and
promoting independence among their end users. Service robots, exemplified by bellhop
prototypes in the hospitality industry, as studied by Boch et al. (2021) and Pinillos et al.
(2016), play various roles with a focus on economic productivity objectives. Care robots
target patients and health-care providers through tasks that enhance health-care delivery
(Naneva et al., 2020) or provide customised assistance to vulnerable groups (Vallor, 2011).
Some initiatives prioritise paediatric care, emphasising welfare goals (Naneva et al., 2020).
Educational robots, explored by Angel-Fernandez and Vincze (2018) and Naneva et al.
(2020), enhance learning experiences by supporting instruction and engaging learners,
aligning with instructional technology objectives. Sex robots aim to improve intimacy,
although this specific domain raises significant ethical complexities (Boch et al., 2021;
Fosch-Villaronga and Poulsen, 2020; Richardson, 2016). Furthermore, social interaction and
entertainment robots, as examined by Naneva et al. (2020) and Lambert et al. (2020),
provide valuable insights into fundamental human–robot dynamics despite lacking specific
purposes.

These diverse applications reflect evolving technological, economic and social priorities.
By examining the underlying factors and dynamics of the relationship between humans and
social robots from a psychological perspective, we can better understand the tension points in
ethical design for fostering positive human–robot interactions (HRI) and relationships.

The ethical design of social robots is a complex and multifaceted endeavour that draws
upon insights from various fields, including psychology, human–computer interaction and
ethics. In recent years, psychologists have played a crucial role in shaping the ethical design
of social robots through empirical research and the development of conceptual frameworks.

Psychology plays a crucial role in the ethical design of social robots by investigating and
informing the concept of HRI. Studies have shown that humans tend to anthropomorphise
robots, attributing human-like qualities to them, which has implications for designing social
robots that evoke emotional attachments (Smith et al., 2021). Moral psychology has also
contributed to developing ethical frameworks. For example, Malle’s model integrates
principles from moral psychology and HRI to guide ethical robot behaviours (Malle, 2016).
In addition, psychology helps underpin the psychological mechanisms underlying human
behaviour and decision-making, informing the design of social robots. For instance,
considering users’ cognitive biases and heuristics is essential, as these cognitive processes
can shape how individuals perceive and respond to robotic behaviour (Biswas and Murray,
2014).

In conclusion, the ethical design of social robots draws upon a rich body of psychological
research and theoretical frameworks. Psychologists have contributed significantly to
developing ethical guidelines and design principles for social robots by understanding how
humans perceive, interact with and are influenced by robots. As the field continues to evolve,
psychologists will undoubtedly play a central role in shaping the future of ethical social robot
design.

This paper seeks to contribute to the ongoing integration of psychology into social
robotics ethics. We aim to accomplish this by reviewing current theories and empirical
findings related to HRI and addressing critical points of contention within the ethics
discourse. This paper is structured to provide a comprehensive exploration of the ethical
design of social robots through the lens of psychological insights. The discussion begins by
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examining the moderating factors that influence the acceptance of social robots, including
cultural, appearance, engagement, behavioural and personalisation factors in Section 2. The
paper then delves into the development of human–robot relationships, exploring key
psychological theories in Section 3. Section 4 addresses potential consequences and ethical
controversies associated with social robotics, focusing on deception, manipulation,
dehumanisation and violence. Finally, in Section 5 and 6, the paper concludes with practical
recommendations for the ethical design of social robots, considering the discussed
psychological factors and ethical dimensions, and offers a roadmap for future research in this
interdisciplinary field.

2. Moderating factors of acceptance
In this section, we delve into the factors influencing the acceptance of social robots, aiming
to understand humans’ overall perceptions and receptiveness towards these machines,
building on psychology’s teachings. Accepting a technology implies having a positive
expectation and experience, which aligns with the ethical design objectives. Achieving
acceptance involves understanding the various factors influencing individuals’ attitudes
towards robots and designing robots that meet their expectations and needs. By considering
cultural factors, appearance factors, engagement factors, behavioural factors and
personalisation, designers can create social robots that foster positive interactions and adhere
to ethical principles of promoting user well-being and satisfaction.

2.1 General attitudes towards robots
Early studies provide insights into general public attitudes towards robots. According to
Dautenhahn (2007), robots tended to be primarily viewed as valuable tools to assist with
household tasks rather than as social companions. This perception of robots as appliances or
machines aligned with their initial introduction for industrial and service applications rather
than social interaction. However, more recent work has found that attitudes may depend on
direct experience with robots. Naneva et al. (2020) reviewed survey responses regarding
trust, anxiety and willingness to use robots. Overall, participants reported neutral levels of
trust and anxiety towards robots – neither explicitly trusting nor distrusting robots and
experiencing reasonably moderate anxiety. This suggests an open but cautious baseline
attitude. However, interestingly, the review found some influence of demographic factors.
Gender appeared to impact trust somewhat, with samples including more female participants
reporting higher levels of trust in robots compared to more male-dominated samples.
Furthermore, age did not significantly influence reported attitudes contrary to some
expectations.

Building on this knowledge, studies have investigated how direct engagement with robots
shapes attitudes positively. Li et al. (2010) observed strong correlations between interaction
factors like likability, trust and satisfaction with a given robot. This implies that fostering
active user participation and developing more social interaction tasks could help improve
general perceptions and, in-turn attitudes towards robots. Similarly, Leite et al. (2013) found
that increasing interaction time and frequency through varied applications may heighten user
engagement with robots.

In summary, while initial public perceptions of robots aligned with their industrial origins,
general baseline attitudes today appear cautiously open but neutral regarding trust and
anxiety. Demographic factors like gender may influence views to a degree. Most importantly,
direct experience appears instrumental in developing more positive regard, implying that
engineering social engagement can help optimise HRI outcomes.
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2.2 Cultural factor
Culture warrants in-depth investigation in the realm of technology acceptance (Oyibo and
Vassileva, 2020; Fleischmann et al., 2020; Metallo et al., 2022; Boch, 2011). Culture is
pivotal in shaping social dynamics and perspectives, as highlighted by Gelfand and Kashima
(2016). It significantly influences how individuals interact socially and perceive themselves
and others. This becomes particularly relevant when considering the development of
interactions and relationships with novel social agents, such as robots, which lack humans’
evolutionary familiarity with other humans (Kacancioğlu et al., 2012). In addition, it seems
relevant to highlight that cultural values related to robots are not static but subject to change
over time, such as in response to disruptive societal events. In the case of the COVID-19
pandemic, Schönmann et al. (2024) found that attitudes towards perceived as “sterile” social
robots in caregiving contexts shifted positively, demonstrating how moral values and
acceptance of robots can evolve even in short time intervals. The authors concluded that
attitudes towards care robots could change positively if their use addresses an urgent need.
This highlights the importance of considering culture not just as a regional concept but also
as a time and context-dependent factor that requires continuous empirical re-evaluation,
especially during periods of rapid societal change.

Notably, Eastern and Western philosophies diverge in their worldviews (Lim et al., 2021;
Kamide and Mori, 2016). The Western approach seems to emphasise constructing a
systematic understanding of phenomena, while the East seem to adopt a more holistic
perspective. Some argue that this holistic perspective makes the East more receptive to
concepts like animism, which could facilitate the acceptance of robots (MacDorman et al.,
2009). However, the increasing trend of globalisation has led to heightened cultural exposure
and fusion, potentially diluting traditional values in certain contexts (Lim et al., 2021).
Interestingly, in the context of Islamic culture, Alemi et al. (2020) emphasise that cultural
and religious values play a crucial role in accepting social robots, particularly in educational
settings in Iran. The authors argue that to be accepted, robots must align with Islamic
teachings and ethical principles, such as modesty and respect for human dignity. The
perception of robots as complementary tools rather than replacements for human roles is also
significant in shaping acceptance. In addition, traditional educational roles and community
consensus are critical factors in whether these technologies will be adopted. This underscores
the necessity of culturally sensitive design in technology implementation, particularly in
regions where religion profoundly influences cultural norms.

A critical and extensively studied cultural dimension is individualism-collectivism, which
examines how individuals define themselves in relation to others, as defined and explored by
Markus and Kitayama (1991) and Hofstede (1980). According to this theory, highly
individualistic cultures prioritise independence over relationships, whereas collectivistic
cultures emphasise interdependence (De Mooij and Hofstede, 2010). This could, thus, align
with a stronger adoption of social entities such as social robots, as demonstrated in Marchesi
et al.’s (2021) study.

Communication styles also vary considering culture, with individualistic cultures
favouring explicit communication, while collectivist cultures tend to use more implicit
communication (De Mooij and Hofstede, 2010). Differences in communication styles across
cultures extend to nonverbal cues, such as gestures, with significant social meaning
(Matsumoto, 2006; Burgoon, 1994). Interestingly, Trovato et al. (2013) found that
individuals could recognise robot emotional displays better when the robots showed facial
expressions consistent with their respective cultures’ nonverbal cues. This highlights the
relevance of adapting visual and nonverbal cues in HRI.
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Finally, numerous studies have explored how cultural backgrounds predict preferred
attitudes towards robots. Participants from Eastern collectivist cultures, such as Koreans and
Chinese, demonstrated greater engagement with service robots than German participants
from Western individualistic cultures. Furthermore, the former group found the robots more
likeable, trustworthy and satisfactory (Li et al., 2010; Bartneck et al., 2005). It is postulated
that cultures emphasising relationships may develop more positive perspectives on social
robots. In contrast, individualistic cultures with extensive exposure to industrial robots, like
Germany, may prioritise robotic tool use over companionship. To improve acceptance in
these cultures, it is crucial to emphasise the practical utility of social robots by focusing on
how they can enhance personal productivity and convenience. Highlighting these benefits
can increase their acceptance as valuable tools in daily life (Lim et al., 2021). In addition,
gradual exposure to robots in social contexts, starting with less intrusive roles, can help users
become more comfortable and eventually accept more socially interactive robots, especially
when their utility is demonstrated (Ke et al., 2020).

Consequently, a culturally aware interaction design and use case can promote acceptance
as people anthropomorphise shared identities, including communication cues (Lim et al.,
2021). However, it is important to note that cultural customisation may not always be
necessary for general tasks, as humans can interact across cultural differences (Lim et al.,
2021). In summary, cultural psychology serves as a fundamental framework for
comprehending the intricacies of HRI and acceptance.

2.3 Appearance factors
Social robots have traditionally been broadly categorised based on their physical features as
humanoid (i.e. presenting human-like features, such as Nao shown in Figure 1), zoomorphic
(i.e. presenting animal-like features, such as Paro shown in Figure 2), or do not fit within one
of these categories, such as machine-like robots (Lambert et al., 2020).

Design seems to be important in how people perceive robots and their abilities. A robot
that exhibits animal-like behaviour seems to create the illusion that it will be more
accommodating to the user’s wishes (Lambert et al., 2020). The use of zoomorphic and pet-
like robots like Paro and MiRo has been documented in, for instance, the context of entering
people’s homes and addressing the needs of specific target groups, such as older adults or
those with cognitive impairments in care settings (Henschel et al., 2021). They showed great
potential for the melioration of social skills and well-being of patients. Robotic pets are
usually an appreciated option with elderly populations as they require less care than real
animals and avoid issues like allergies and some hygiene considerations in care settings
(Hung et al., 2019).

More recently, social robots have been specified as technologies created by humans for
interaction that may somewhat physically or behaviourally resemble people, with the goal of
HRI mirroring natural human interactions, in other words, anthropomorphic interactions
(Fox and Gambino, 2021). With this in mind, many developers design social robots to
incorporate human characteristics while carefully avoiding too close an imitation that could
cause unease, a phenomenon known as the “Uncanny Valley”, initially proposed by Mori in
1970 (Pandey and Gelin, 2018). This theory suggests that as robots become more human-
like, they evoke more familiarity and likability until a certain point where the mismatch
between their appearance and their behaviour triggers a sense of unease (Ho et al., 2008).
This idea aligns with the concept of simulation theory (Turner, 1978), a well-established
theory in psychology, proposing we understand the minds of others by simulating their
situations and placing ourselves in their shoes. Furthermore, Krach et al. (2008) observed a
linear relationship between the degree of anthropomorphising and cortical activation in brain
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areas linked to the processing of other minds, also called cognitive empathy. This suggests
that when individuals anthropomorphise humanoid robots, their brain areas associated with
understanding and processing the mental states of others become more active, supporting the
Uncanny Valley theory.

Figure 1. Nao, an anthropomorphic robot
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Interestingly, anthropomorphism seems to dramatically influence people’s responses to
robots (Darling et al., 2015). In addition, even though social robots can be intentionally
designed as anthropomorphic (Breazeal, 2003; Duffy, 2003), studies have shown that people
also tend to anthropomorphise robots with non-human-like designs (Carpenter, 2013;
Knight, 2014; Paepcke and Takayama, 2010). Thus, the consequences of anthropomorphism
might not occur only in the case of humanoid robots.

When comparing the likeability variation based on design choices, Li et al. (2010) note
that zoomorphic robots are perceived as more likeable than machine-like robots, while no
significant difference in likability seems notable between anthropomorphic and zoomorphic
robots. It is worth noting that the anthropomorphic robot used in the experiment
differentiated itself from the machine-like robot through recognisable body features such as
eyes and a head. This result suggests that the mere presence of humanoid or animal-like
features can increase people’s familiarity with the robots and consequently enhance
likability. As a result, the use application of such technology is to be considered when
developing a design; zoomorphic and anthropomorphic robots may be more suitable for
entertainment and caring tasks, while machine-like robots are better suited for low-
sociability tasks such as acting as security guards (Li et al., 2010). This confirms Goetz et al.
(2003) early findings, arguing that human-like robots seem preferred for tasks requiring a
higher degree of sociability.

Further design factors also come into play when considering likeability and
acceptance. In their review, Lambert et al. (2020) highlighted that a more feminine
robot may be perceived as less threatening than a robot with a masculine appearance.

Figure 2. Paro, Zoomorphic robot representing a white baby seal
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Thus, anthropomorphism and gender association seem to impact the perceived social
qualities of robots.

Interestingly, anthropomorphism seems to also shape human empathy towards social
robots significantly (Riek et al., 2009). In a Web-based survey by Riek et al. (2009),
participants watched film clips featuring protagonists with varying degrees of human
likeness and rated their empathy towards them. The study found that people were more
empathetic towards human-like robots than mechanical-looking ones. The emotionally
evocative clips depicted humans acting cruelly towards the protagonist, while the neutral
clips showed mundane activities. Following the film clips, participants were asked to
imagine saving one of the robot protagonists in a hypothetical earthquake scenario. The
results supported the hypothesis that people exhibit greater empathy towards robots
resembling humans.

Building on this knowledge, Darling et al. (2015) conducted a study to examine the
impact of anthropomorphic framing on people’s reactions to animated robots. Participants
were asked to observe a small robotic toy called Hexbug Nano and strike it with a mallet. The
study found that participants hesitated significantly more to strike the robot when it was
introduced with anthropomorphic framing, through factors such as a name and backstory.
Darling (2015) also discovered a strong relationship between participants’ tendency for
empathic concern and their hesitation to harm robots introduced with anthropomorphic
framing. Participants exhibited empathetic responses, with many expressing concerns about
hurting the personified Hexbug. These findings highlight the influence of anthropomorphic
framing on people’s immediate reactions to robots and suggest that personifying robots or
portraying them as having lifelike experiences can elicit empathetic responses. Considering
the effects of framing, it becomes evident that designing robotic technology to accrue
experiences or personifying them can influence users’ perception of robots and enhance
emotional responses (Darling et al., 2015). Introducing robots with stories and narratives can
facilitate the adoption of robotic technology by enabling users to relate to robots on an
emotional level.

Awareness of the influence of anthropomorphism and framing in shaping empathy
towards social robots is crucial for both individuals and institutions involved in the design
and deployment of robotic technology. Understanding when and how to effectively use these
strategies can enhance users’ emotional engagement with robots, promote positive HRI and
foster acceptance of robotic technology. It might raise concerns about the consequences of
such an emotional response on users’well-being. Thus, the personalisation of the robot to the
use case and the end users, as well as an inclusive design practice in the development phase
of the tool, contribute to the ethical design of social robots in prioritising positive interactions
and meaningful engagement with humans.

In conclusion, the design choices for social robots, regardless of whether they are
anthropomorphic, zoomorphic or machine-like, play a crucial role in shaping people’s
reactions and potential empathy towards the technology. These choices affect how much
people like the robot, how familiar it feels to them and how sociable they perceive it to be.
Considering these factors is vital to ensure that humans have positive emotional experiences
when interacting with robots.

2.4 Engagement factors
If appearance is considered a critical aspect of robot acceptance and positive feelings for the
user, ethical design choices must also encompass specific behaviours and capabilities.

A longitudinal study conducted by de Graaf et al. (2015) sought to understand users’
perspectives on the characteristics of social robots. The study identified eight main social
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characteristics that users deemed crucial for a social robot to be perceived and accepted as a
social entity in their homes. The most significant factor participants identified was the robot’s
ability to engage in two-way interaction. Users had high expectations for social robots to
respond socially, and when these expectations were not met, people experienced
disappointment and dissonance. Users also emphasised the importance of robots sharing the
same environment, displaying thoughts and feelings, being socially aware, providing social
support and demonstrating autonomy. These characteristics collectively contribute to the
robot’s social presence and perceived social capabilities. While participants consistently
highlighted these five characteristics, they also mentioned three additional concepts:
cosiness, self-similarity andmutual respect. However, these concepts were deemed relatively
less relevant in users’ perspectives.

In a later study by Dereshev et al. (2019), long-term users of the humanoid Pepper robot
were interviewed to gain insights into their experiences and expectations. These participants
interacted with the Pepper robot for extended periods, from eight months to over three years.
One expectation that stood out was the robot’s ability to engage in reciprocal conversation,
aligning with de Graaf et al. (2015) findings. Participants expressed disappointment when
the robot was limited to a one-sided conversation structure similar to a smart speaker. This
finding is consistent with an earlier usability study by Rivoire and Lim (2016), which
observed a quick loss of interest among users when interacting with Pepper over several
weeks.

The phenomenon of reduced engagement over time, known as the “novelty effect”, has
been observed in various social robotics platforms (Leite et al., 2013; Tanaka et al., 2015).
However, it is essential to note that these results are subject to controversy and appear to be
context dependent (Hung et al., 2019). Further long-term studies exploring sustained
positive engagement with social robots in different contexts are necessary to gain a
comprehensive understanding of this phenomenon.

In addition, Li et al. (2010) found that participants exhibited higher levels of active
response and engagement in tasks with higher sociability, such as teaching, compared to
tasks with lower sociability, such as acting as a security guard. Moreover, engagement in
these tasks correlated more strongly with perceived likeability, trust and satisfaction than the
mere level of active response. Therefore, sustained engagement also depends on the nature of
the task and the robot’s perceived sociability.

In conclusion, specific behaviours and characteristics influence the acceptance and
sustained engagement with social robots. Ethical design choices should consider these
factors to ensure meaningful, positive and lasting interaction between humans and social
robots.

2.5 Behavioural factors
Fiske et al. (2007) identified warmth and competence as two universal dimensions in the
assessment of individuals. Warmth refers to positive social traits and emotions, while
competence is associated with perceived ability. Those evaluation criteria also seem to apply to
the human evaluation of robots. Studies conducted by Nass and Moon (2000) and Nass and
Brave (2005) revealed that people tend to attribute social qualities to autonomous agents,
including social robots, drawing from their experiences in human-to-human interactions when
interacting with non-living agents (Nass and Moon, 2000). Furthermore, the robot’s use of
warmth- or competence-based social cognitive strategies after making an error seems to
influence people’s perceptions of the robot along these dimensions (Honig and Oron-Gilad,
2018). However, it’s important to note that the effectiveness of these strategies may be
influenced by the frequency and severity of the robot’s mistakes. Studies indicate that when
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robots perform poorly, there is a noticeable drop in self-reported trust (Robinette et al., 2017). In
addition, both small and large errors during task execution adversely affect trust, with more
significant errors having a more pronounced negative impact (Aliasghari et al., 2021). While
mistakes generally reduce trust, the robot’s recovery strategy can mitigate this impact. Robots
that acknowledge their errors and communicate their intention to rectify the situation are
perceived as more trustworthy than those that do not effectively address their errors (Cameron
et al., 2021).

This is exemplified in a recent experiment by Cameron et al. (2021), where perceptions of
a mobile guide robot were examined. The robot used synthetic social behaviours to elicit
trust after making an error. The study involved 326 participants, and the results showed that
when a robot identified its mistake and communicated its intention to rectify the situation,
observers considered it more capable than a robot that only apologised for its mistake.
However, the robot that apologised was perceived as likeable and uniquely increased
people’s intention to use the robot. In this context of service, warmth seemed to be more
important than competence in the intention to use the robot.

On the other hand, using warmth-based strategies by a robot can sometimes hinder
perceptions of the robot’s competence, which is consistent with similar outcomes in human–
human interactions (Kim et al., 2006) and HRI research (Kaniarasu and Steinfeld, 2014).
This suggests that in the context of engaging with social robots in assistive contexts, factors
such as liking and warmth may have a more significant influence on people’s intentions to
use the robot compared to capability and competence, as predicted by affiliation models
(Casciaro and Sousa-Lobo, 2005; Shazi et al., 2015).

In conclusion, perceptions of warmth and competence impact individuals’ evaluations of
social robots, with warmth-based strategies influencing intentions to use the robot more
significantly than competence in social contexts. Interestingly, the dimensions of warmth and
competence underpin the stereotype content model (Nicolas et al., 2022). This model can
account for specific gender-based stereotypes concerning women, who may be perceived as
“respected or liked, but not both” (Connor et al., 2017, p.6). Crucially, although this relates to
’human’ women, there may be interesting implications and intersections with findings
concerning the warmth and competence of social robots designed to reflect ’female’
attributes.

2.6 Personalisation
The personalisation of social robots to the use case of the target users might be the best
option for positive interactions and acceptance of the technology. Personalisation involves
tailoring social responses and adapting to individual users’ preferences and needs. Studies
have shown that personalising HRI can reinforce rapport, cooperation and engagement
between humans and robots (Lee et al., 2012; Cifuentes et al., 2020). For example, a study
by Lee et al. (2012) conducted a mixed factorial study to examine the social effects of
personalisation using a robot with memory retention capabilities. The study involved
personalisation and no personalisation conditions, evaluating the social interaction and
engagement between humans and the robot. Participants, 21 individuals, were provided
snacks by a Snackbot machine over a series of weeks. The study measured various aspects of
social interaction, including self-disclosure, greeting the robot by name and self-connection.
The evaluation included questions on service satisfaction and the perceived value of the
provided service. The authors found that personalising interactions with a robot in a service
context enhanced reported scores of social interaction, cooperation and developing a
relationship between humans and robots.
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Later, Cifuentes et al. (2020) investigated inclusive design and acceptance of robots in
health care. Inclusive design is a collaborative approach that enables users to contribute to
the decision-making process of developers and deployers, ensuring that the resulting robots
are tailored to meet their unique, personalised needs. Their results highlighted the
significance of inclusive design in increasing the acceptance and effectiveness of social
robots in the context of care. Inclusive design considers the robot’s functional aspects and the
social, cultural and ethical dimensions influencing user acceptance.

3. Relationship development
We will now delve into the fascinating field of human–robot relationships, first exploring the
theoretical models used to understand these relationships and the intriguing concept of
developing empathy for robots. Furthermore, we explore the role of anthropomorphism in
the emotional connection to robots and the creation of para-social relationships. We then
further discuss this relationship’s concerns, namely, the ethical implications of deception and
the potential for excessive attachment to robots. By exploring these topics, we gain valuable
insights into the complex dynamics of human–robot relationships and the implications they
bring forth.

3.1 Models and theories of relationship
Understanding the intricacies of HRI and how the nature of these relationships may evolve is
a central aim of the HRI field of research. In their analysis, Fox and Gambino (2021)
advocate a cautious approach when exploring relationship theories in this domain.

One of the prominent theoretical frameworks in the field of human–computer interaction
(HCI) and HRI is the application of the social response theory, the “computers are social
actors” (CASA) perspective (Nass and Moon, 2000; Sung et al., 2007). This theory suggests
that humans react mindlessly and naturally to media representations, treating them like their
natural counterparts. Specifically, people tend to engage in overlearned social behaviours,
such as reciprocity and politeness, towards interactive technology (Nass and Moon, 2000;
Brave et al., 2005). CASA argues that computers can exhibit social interaction potential
through anthropomorphic appearance cues or behaviours, leading human users to respond to
them as social beings (Fox and Gambino, 2021). Empirical research has supported for
CASA’s claims, demonstrating that human–robot social interactions can be influenced by
cues such as gendered facial features and that robots, in the context of social interactions, can
create some degree of social presence and, thus, be perceived as a social entity by the user
(Eyssel and Hegel, 2012; Van Doorn et al., 2017).

However, it is essential to acknowledge the inherent limitations of social robots compared
to humans (Fox and Gambino, 2021). Many HRI studies have focused on brief, one-time
interactions that do not capture the dynamics of relationships, which crucially require
repeated exposures over time to develop familiarity between parties (Fox and Gambino,
2021). Thus, findings from one-off studies may create a misleading impression that human–
robot bonds can mirror interpersonal human–human relationships. Still, perceptions often
change as familiarity increases through longitudinal interaction, revealing the robots’
inability to meet human social and conversational standards. Maintaining familiar interaction
quality over the long term is crucial for relationship formation, and more extensive,
longitudinal investigations are needed to understand the potential for human-like
relationships with social robots (Fox and Gambino, 2021).

On the other hand, the social exchange theory posits that relationships involve reciprocal
sharing of resources between parties, a relevant framework to consider in human–robot
relationships (Roloff, 1981). Robots epistemologically do not have the personal resources,
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desires or autonomy to engage in genuine exchange, and evaluating costs and benefits is
challenging as robots lack human motivation and experience of rewards and punishments
(Roloff, 1981; Thibaut and Kelley, 1959). Moreover, robots cannot provide the depth of self-
disclosure necessary for developing intimate relationships, as they have a limited breadth of
information and lack subjective experiences (Altman and Taylor, 1973). While superficial
interactions may mimic human-like effects, robots cannot meet the fundamental
requirements for meaningful long-term interpersonal bonds as currently designed (Fox and
Gambino, 2021).

In conclusion, transferring standard relationship theories from human–human
interactions to HRIs requires caution. Social robots’ unique attributes and limitations call for
alternative frameworks that recognise the robot’s distinct nature. Approaches that draw from
the human-pet or companion perspective, as well as the exploration of superhuman relational
abilities, may offer valuable avenues for understanding and designing human–robot
relationships (Fox and Gambino, 2021; Dautenhahn, 2004; de Graaf, 2017; Krämer et al.,
2011). One paramount example of such reflection is Kate Darling’s book “The New Breed”
(2021), which proposes strong parallels between how human relationships with animals
evolved from farm tools to friends and pets. Considering our past, she assesses that a similar
pattern could happen with robots. As the field progresses, HRI designers and researchers
must explore novel relationship understanding models encompassing HRI-specific dynamics
and potentials (Riva et al., 2012).

3.2 Para-social relationship and attachment theory
The field of social robots addresses the creation of dependencies and establishing
relationships with users (de Graaf et al., 2016; Fong et al., 2003). These robots can express
social and emotional cues through physical behaviours or spoken communication, which can
foster attachment and emotional connections (Darling, 2015; García-Corretjer et al., 2023).
The degree of perceived autonomy and emotional capability in robots influences the strength
of these attachments (Turkle, 2010; Scheutz, 2012; Darling, 2016) and their perceived
animacy. The perception of animacy is influenced by robots’ displayed intelligence and
amiability, such as perceived competence and warmth (Bartneck et al., 2007; Carpenter,
2013; Knight, 2014).

Due to this emotional attachment, individuals may develop structured, genuine and
evolving one-sided relationships with social robots, also described as para-social
relationships (Schiappa et al., 2007; Perse and Rubin, 1989). While these relationships can
be experienced as authentic by users, they present both opportunities and risks, particularly
concerning emotional trust and responsibility (Glickson and Woolley, 2020; Fosch-
Villaronga et al., 2019).

The development of anthropomorphic and emotionally expressive robots has implications
for emotional trust, particularly when issues concerning responsibility arise (Fosch-
Villaronga et al., 2019). Emotional trust within these relationships is driven by irrational
factors and nurtured through affection (Glickson and Woolley, 2020). Interestingly, users
may develop loyalty and trust towards robots based on false appearances, potentially leading
to the disclosure of personal information and data that they would not usually share (Reig
et al., 2021). In vulnerable or sensitive populations, such as individuals with dementia or
autism, as well as children interacting with care or educational robots, the establishment of
para-social relationships with robots introduces unique challenges (Shamsuddin et al., 2012;
Calo et al., 2011; Angel-Fernandez and Vincze, 2018).

The consequences of para-social relationships between users and robots remain largely
unknown (Boch et al., 2021). While some argue that genuine friendship can develop between
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humans and robots (Danaher, 2019), others counter-argue the impossibility of such an
occurrence due to its conditionality (Evans, 2010). Furthermore, Nyholm and Frank (2017)
highlight the inherent deception issue in such relationships. It is essential to acknowledge
that robots do not yet possess the capacity to genuinely experience emotions. This emotional
deception occurs when users believe robots genuinely experience emotions, leading to
unrealistic expectations (Sharkey and Sharkey, 2012). This can result in users prioritising the
well-being of robots over that of other individuals or their well-being. In addition, users may
rely excessively on robots as social assistants without exercising their critical judgement
(Fulmer et al., 2009).

Linked to this type of relationship is the question of attachment. From a psychological
perspective, attachment refers to the bonds and cumulative experiences that individuals form
with other individuals or objects (Huber et al., 2016). These bonds are influenced by factors
such as shared values, attractiveness, openness and reciprocity (Huber et al., 2016).
Researchers have examined how this theory can be applied to HRI (Richardson, 2015).

The initial statement for Bowlby’s theory on attachment styles is that early attachment
experiences with caretakers shape how people respond and relate to others and result in
distinct attachment styles (Shaver et al., 2005). The theory was initially developed through
his seminal “Attachment and Loss” trilogy (Bowlby, 1982, 1984, 1998). In this work,
Bowlby proposed that children have an innate motivation to form attachments as this is
biologically driven for survival. He identified three primary attachment styles associated
with distinct emotional, cognitive and behavioural tendencies.

The first is a secure attachment style. Children with secure attachments experience
consistent and sensitive caregiving when distressed, allowing them to view the caregiver as a
safe base for exploration. This results in secure internal working models of the self as worthy
of care and relationships characterised by trust. Adults with secure styles have healthy, low-
anxiety relationships. Secondly, the anxious–ambivalent style emerges from inconsistent
caregiving responses. When needs are sometimes met but other times neglected, children
learn that caregivers cannot always be relied upon. As adults, anxious–ambivalently attached
individuals greatly desire approval and proximity, simultaneously pushing others away due
to underlying mistrust. Finally, avoidant attachment arises from caregivers not responding to
a distressed child regularly. The child then learns to deactivate their attachment system,
understanding that relying on others is ineffective. As adults, avoidant individuals emphasise
independence, avoid close connections and focus more on practical matters than emotional
intimacy due to expectations that others will not meet their needs. If this theory has been
reworked and reframed over the years, it remains a solid basis for scholarly work (Rabb
et al., 2022).

Research has found that individuals could form attachments to robots, even without
explicit attachment-inducing behaviours, if the robot possesses human or animal
characteristics (Keefer et al., 2012; Scheutz, 2012; Norris et al., 2012). Empirical work has
also been done on the topic, furthering the initial theoretical frame of understanding the
importance of attachment in HRI.

A study by Dziergwa et al. (2018) investigated interactions between three participants
with different attachment styles – secure, anxious–ambivalent and avoidant – and an
autonomous social robot they lived with for 10 days. The securely attached participants were
highly engaged with the robot, EMYS, attributing human qualities to it despite its
limitations. They found joy in teaching it colours and perceived that it could understand their
emotions. Data showed that this group interacted with the robot the most. The anxiously
attached participant focused on the robot’s technical flaws, experiencing anxiety and anger.
They wanted the robot to initiate interactions more, like greeting upon return. The avoidantly
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attached participants were satisfied but kept distant from the robot. They only interacted to
fulfil practical needs and wanted more personalised functions. Data confirmed that this group
spent the least time with the robot. Overall, results demonstrated varied satisfaction,
perceptions and opinions of the robot based on attachment style. While all became attached
to the robot or its functions, securely attached participants had the most positive experience.
Moreover, participants perceived emotions expressed similarly by the robot differently based
on their attachment. This confirms that robots need personalised characteristics for different
users’ attachment patterns.

A separate study by Pozharliev et al. (2021) found that customers with low anxious
attachment style scores responded more negatively to a frontline service robot than a human
agent and perceived less empathy. In contrast, those with high anxious attachment style
scores did not differ in their responses between their experience with their human and robot
counterparts. These findings again illustrate how attachment styles could influence HRI. As
social robots continue advancing to elicit more human-like behaviours, the potential for users
to form attachments also increases, raising ethical concerns about emotional distress during
separation from the robot (Coeckelbergh et al., 2016; Sharkey and Sharkey, 2010, 2011;
Sullins, 2012).

On the other hand, it seems crucial to acknowledge that in HRI research, attachment is
sometimes understood as Norman’s definition (Norman, 2004), stating the concept as the
sum of cumulative emotional episodes a user experiences towards a robot. Furthermore,
Rabb et al. (2022) propose an interesting attachment framework for HRI, introducing the
notion of strong and weak attachment. They define strong attachment as the presence of
attachment functions defined by psychological attachment theory, relevant proximity seeking
or separation distress behaviours and presence in a significant sense. The strong attachment
would, thus, translate into the systematic seeking of proximity when distressed, the robot’s
frequent fulfilment of security or comfort needs and potentially a high degree of distress
present upon an event of separation. This last point would confirm ethical concerns regarding
attachment to social robots. In addition, they define weak attachments as less significant
relationships, including those described by Norman, which are solely formed by cumulative
positive experience or those deemed “secondary attachments” (i.e. ones which fill in gaps
otherwise left by primary attachment figures).

In essence, psychology provides insights into the process of relationship formation, and
the acceptance criteria discussed earlier should be considered when ethically designing
social robots. This design approach aims to mitigate potential risks associated with the
technology by leveraging the dynamics of the human–robot relationship.

4. Potential consequences and ethical controversies
Further than descriptive work, empirical research and psychology can help us investigate
ethical questions and controversies the ethics community raises regarding the consequences
of human–robot relationships. Turkle (2006, 2012) and Scheutz (2012) voiced their concerns
regarding the impact of robotic technology anthropomorphisation. They expressed
apprehension that the emotional connections formed with anthropomorphised robots may
supplant human relationships, engender undesirable behaviours or render individuals
susceptible to emotional manipulation.

4.1 Deception
Deception in the context of social robots can have both harmful and beneficial aspects.
Unintentional deception may arise due to discrepancies between a robot’s behaviour and
actual capabilities, while intentional deception involves deliberately creating false
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expectations. A clear example of robots’ deception is the renowned “Turing Test”, also
known as the Imitation Game. The imitation game explores the possibility of being deceived
by machines rather than evaluating their accurate intelligence (Turing, 1950; Bertolini and
Carli, 2022) and highlights the potential for manipulation in HRIs.

Deception can manifest in various ways, including emotional deception and attachment.
Social robots are designed to elicit positive emotions and leverage anthropomorphism,
potentially leading to emotional deception (Van Maris et al., 2020). The appearance and
behaviour of social robots play a crucial role in this deception, as they can be intentionally
designed to evoke a friendly and lovable appearance (Lacey and Caudwell, 2019). However,
emotional deception can raise concerns significantly when vulnerable populations, such as
lonely older adults, develop an emotional attachment and potentially become emotionally
dependent on robots (Gillath et al., 2021).

Empirical evidence supports the ethical concerns of emotional deception and attachment
in social robotics. For example, VA Maris et al. (2020) investigated emotional deception in
interactions between social robots and older adults. The results indicated that participants
perceived the emotional robot as a social entity, suggesting some level of successful
deception. Interestingly, participants who perceived the robot as deceptive also found the
interaction more pleasant. Participants with a higher level of attachment were more
susceptible to emotional deception and potential over-trust, highlighting the risks associated
with emotional attachment to robots (VanMaris et al., 2020).

4.2 Manipulation
Another ethical concern is the possible influence of social robots on human decision-making,
regardless of attachment.

A study by Hanoch et al. (2021) measured participants’ risk-taking behaviour in the
presence of a robot. The results showed that participants encouraged by the robot took more
risks in a lab research setting, suggesting that robots can influence human decision-making to
some extent. However, it is essential to note that the initial attitude towards robots may
moderate this influence, as their influence seems lesser on individuals with a negative
attitude towards robots (Hinz et al., 2019).

Interestingly, recent research conducted by Hou et al. (2023) sheds further light on the
influence of social robots on human decision-making. Participants were paired with a human
and a robot to perform decision-making tasks in their experiment. The researchers
manipulated the power dynamics by assigning one of the entities as the leader. They created
three conditions: human as leader, robot as leader and a control condition with no power
difference. The results revealed that participants were significantly more influenced by the
leader, irrespective of whether it was a human or a robot. However, participants generally
held a more positive attitude towards the human leader than the robot leader, although they
perceived the entity in power as more competent. This suggests that social status and
perceived power play a significant role in understanding their potential impact on humans.

Another level of manipulation studied is the one on human-to-human relationships.
Sakamoto and Ono (2006) studied the impact of robots on human-to-human relationships. In
this context, they evaluated the relevance of the “balance theory” in HRI. This theory refers
to cognitive consistency, emphasising the preference for internal consistency and balance
within a cognitive system. The American Psychological Association (APA, 2023) and
Heider (1958) describe balanced systems as more stable and psychologically pleasant than
imbalanced systems, where elements within the system lack consistency. In their study,
Sakamoto and Ono (2006) used the balance theory to investigate how robot behaviour
influences human relationships within the framework of P–O–X triads. Here, P represents
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the person (self), O represents another person and X represents a stimulus or event. By
applying the balance theory, the researchers aimed to gain insights into how robots can shape
individual impressions of others, potentially impacting the stability and dynamics of human
relationships. The findings of the study demonstrate that robots could have the capacity to
both foster and disrupt human-to-human relations. Through their behaviour, robots can
influence how individuals perceive others, leading to changes in the nature of their
relationships. Consequently, this study emphasises the significant role of robots in social
dynamics and highlights the need for further exploration in this domain.

4.3 The dehumanisation of companionship and (romantic) relationships
The controversy surrounding the dehumanisation of (romantic) relationships due to social
robots has garnered significant attention from scholars and researchers. The first aspect to
consider regarding the dehumanisation of relationships is the potential long-term impact
relationships with social robots might have on human-to-human interactions regarding
empathic abilities. While empathy is an inherent trait, the manifestation of empathic
responses does not always occur automatically (Decety, 2015). Instead, these reactions
appear to be skills partially acquired through interpersonal and contextual experiences
(Tousignant et al., 2017). Darling (2016) suggests that interactions with social robots could
impede the development of general empathy due to the lack of realistic emotional responses
from robots or the widespread dehumanisation of relationships. Others support this
theoretical worry (Sharkey and Sharkey, 2012; Turkle, 2011; Fosch-Villaronga et al., 2019).

Regarding romantic relationships, critics have directed their attention towards
anthropomorphism in the context of social robots. Turkle (2010) bemoans the loss
of authenticity, distinguishing biological beings and robotic entities (Turkle, 2007). The
author also expresses worry that engaging in seductive robot relationships, which may
be perceived as less challenging than human relationships, could result in individuals
withdrawing from social interactions with friends and family (Turkle, 2010). Furthermore,
Turkle (2011) argues that using relationship robots such as sex robots may dissuade
individuals from investing the necessary effort into establishing genuine relationships with
other humans. However, regarding sex robots, the trade-offs remain largely unknown due to
a dearth of evidence-based research. While this technology may offer benefits in treating
sexual disorders and supporting disabled patients, there is a potential risk of desensitising
individuals and fostering adverse spillover effects on human interaction or objectification
(Royakkers and van Est, 2015). Without proper validation through randomised control trials,
the application of sex robots in therapeutic contexts is thought to possibly exacerbate issues
such as sexual violence (Fiske et al., 2019). Another discussion surrounding the potential
positive use of sex robots is their possible impact on reducing human trafficking and
involuntary sex work (Levy, 2007).

It is imperative to note that much of the current discourse on this topic leans towards the
philosophical realm, necessitating further research through data collection to provide more
concrete insights. Thus, there is a pressing need to bridge the gap between philosophical
debates and empirical investigations.

4.4 Violence towards robots’ impact on human-to-human interactions
The issue of violent or abusive behaviour towards social robots and its potential impact on
human-to-human interaction has emerged as a contentious topic within the discourse
surrounding social robots. Darling (2016) argues that mistreating humanoid and animal
robots could lead to negative behaviour towards sentient animals and humans. Drawing upon
Immanuel Kant’s (1784) notion that cruelty or tenderness towards animals can extend to
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humans, Darling suggests laws protecting anthropomorphic/zoomorphic robots, similar to
animal cruelty laws. Furthermore, Calo (2015) proposes the concept of a new legal subject
category, somewhere between personhood and objecthood, for social robots.

Recent research by Yamada et al. (2023) has shed light on our understanding of children’s
violence towards robots. Their study revealed a gradual process of robot abuse, akin to
human bullying, which unfolds in four distinct stages: initial approach, mild abuse, physical
abuse and serious abuse. In addition, the presence of certain environmental factors,
specifically the presence of other children, was found to play a significant role in promoting
and facilitating the progression of abuse. The study identified five key factors: the presence
of other children encourages the target child to approach the robot; if other children have
engaged in mild abuse, the target child is more likely to do the same; if other children have
resorted to physical abuse, the target child is also inclined to follow suit; engaging in joint
actions of abuse with other children escalates the severity of the target child’s abuse; and if
children around the target child encourage, the abuse escalates further. It is worth noting,
however, that not all children escalated their abuse, with a majority remaining in the mild
abuse stage. Therefore, the study suggests that precautions focused on addressing mild
abuse, which is the most common stage, may be the most effective approach to mitigating
children’s violence towards robots.

According to Darling (2015), there is a concern that engaging in violent actions towards
robots may hinder empathy development in individuals. For instance, preventing children
from vandalising robots goes beyond respecting others’ property, as lifelike robot behaviour
could influence how children treat living beings (Walk, 2016). This concern extends beyond
children, as violence towards lifelike robots may desensitise adults to violence in other
contexts (Darling, 2016). Likewise, the repeated use of robots as sexual partners may
encourage undesirable sexual acts or behaviours (Gutiu, 2016). These concerns are echoed
by Coghlan et al. (2019), who argue that social robots, behaving similarly to certain lower
animals, have the potential to elicit strong emotions such as pity, care, callousness and
cruelty. Acts of kindness or cruelty towards these robots could, thus, influence similar
responses towards nonhuman animals and humans, particularly in children whose moral
responses are still developing.

Interestingly, these concerns align with assumptions put forth by moral psychology
theories. For instance, the social learning theory proposed by Bandura and Walters (1977)
posits that learning primarily occurs through modelling, imitation and social interactions. It
suggests that behaviour development and regulation are influenced by external stimuli, such
as the influence of others, as well as external reinforcement, including praise, blame and
rewards. Bandura later expanded on this theory in 1986, introducing the social cognitive
theory, which incorporates cognitive processes, such as conceptions, judgement and
motivation, in shaping an individual’s behaviour and the environment that influences them.
According to this perspective, individuals actively interpret the outcomes of their actions,
shaping their environments and personal factors, thereby informing and modifying
subsequent behaviour. In essence, individuals learn through the experiences of positive or
negative social responses, which help them determine acceptable behaviour. This
perspective also aligns with Haidt (2001) theory of social intuitionism, which asserts that our
environment shapes our moral values. Consequently, if our environment approves certain
behaviours, we are more likely to perceive them as morally acceptable. This also resonates
with the first stage of moral development proposed by Kohlberg (1971), particularly in
children learning acceptable behaviour through punishment and reinforcement.

Finally, witnessing such behaviours could potentially induce trauma in bystanders, as
studies suggest that the neural responses activated when witnessing violence towards robots
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mirror those activated when witnessing violence towards humans (Rosenthal-von der Pütten
et al., 2013). However, it remains uncertain whether robots can alter long-term behavioural
patterns in people positively or negatively (Darling, 2015). Moreover, whether HRI is more
likely to encourage undesirable behaviour or serve as a healthy outlet for behaviour that
would otherwise have negative consequences is unclear. Nevertheless, as discussions
surrounding violent behaviour towards robots gain attention (Parke, 2015) and the
emergence of companion (and more) robots becomes a reality (Freeman, 2016; Borenstein
and Arkin, 2019), it is crucial to investigate this important question.

5. Discussion
The following discussion will outline some overarching recommendations for positive social
robot design, important ethical considerations and dimensions to consider and propose
endeavours for future research and wider applications.

5.1 General recommendations for positive social robot design
Considering the topics discussed within this paper, there are several recommendations we
propose for a positive social robot design, informed by previous research and theoretical
underpinnings from psychology. These include the important role of culture, various
engagement factors, alongside appearance, behavioural and personalisation factors.

Firstly, there are important cultural factors, concerning the communication styles and the
use case, to consider for positive social robot design. That is, there are differences concerning
technology acceptance, philosophies and communication across Western and Eastern
cultures and cultures which are individualistic versus collectivist. The following
recommendations are made:

! Adapt social robots’ communication styles and nonverbal cues to reflect cues
corresponding with the culture for better acceptance.

! Consider the use case: Collectivist cultures favour socially tasked robots (e.g.
service robots, companions) where individualistic cultures prefer robots as tools (e.g.
industrial).

In the case of Eastern cultures, their holistic perspective means they may be more receptive
to animism, facilitating their acceptance of social robots. In comparison, designing social
robots for Western cultures should consider their systematic perspective, which may be less
receptive to animism and, thus, informs their behaviour and engagement with certain social
robots. Communication is an important recommendation for design, as collectivist cultures,
which prioritise interdependence and use more implicit communication, may have a stronger
adoption of social robots, with a role focus such as service and companionship and visual and
non-verbal cues reflect that of culture. In comparison, western cultures may be more
receptive to robots as robotic tools instead of companions. These recommendations are
informed by previous research and theoretical considerations from cultural psychology and
may inform a framework for the positive design of social robots considering the impact of
culture on HRI and acceptance.

Alongside the recommendations proposed concerning cultural influences, there are
several recommendations considering the role of engagement related to the interactions,
likeability, autonomy, animacy, social support, expectations management and tasks. More
engagement means more likeability, thus, the following recommendations are made:

! The ability to engage in a two-way interaction ongoingly with, for instance, the
integration of large language models such as ChatGPT.
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! The demonstration of autonomy and animacy.
! The ability to display feelings and social support.
! A clear explanation by the robot of its abilities and limitations to manage

expectations.
! The engagement of robot is social tasks, such as teaching and service.

Engagement is the key overarching recommendation here, specifically related to the
likeability of social robots. Considering and managing the expectations of users is
significant. Users demonstrate a high expectations regarding engaging in ongoing two-way
interactions, and when their expectations of sociability exceed the robot’s capabilities, this
causes disappointment and withdrawal. In addition, the ability to demonstrate autonomy
through factors such as social awareness, providing social support, displaying thoughts and
feelings were emphasised by users. Crucially, it is important to balance the perceived
autonomy, to avoid causing unease if a social robot is too human-like. Users are more likely
to engage with and respond to tasks that exhibit higher sociability. This engagement is
correlated with perceived likeability and trust, which are linked to the appearance and
behavioural recommendations below.

Finally, adhering to findings from previous research, there are crucial recommendations
when designing social robots appearance, considering the appearance, behavioural and
personalisation factors, some of which overlap with previous recommendations concerning
engagement. The following recommendations are made:

! Zoomorphic, anthropomorphic and feminised robots are more likeable than
machine-like robots for tasks requiring social qualities, thus, consider the
overarching design choice based on the tasks performed.

! Implement behavioural warmth-based strategies (e.g. apologies) over competent
ones (e.g. path to resolution of the problem) to increase likeability and cooperation
with the robot.

! Ongoing personalised interactions enhance the positive perception, thus, ensure the
robot has an ability to adapt to the user it is talking with.

This ability to adapt is increasingly driven by advances in AI, for instance, through methods
like continual learning (CL), lifelong learning and meta-learning. CL enables robots to adapt
their perception and behaviour models in real time to cater to individual user preferences,
significantly improving the robot’s likability and emotional understanding (Churamani et al.,
2022). Lifelong learning ensures that robots adapt to evolving user preferences and contexts
over time, maintaining engagement and inclusivity in various settings (Irfan et al., 2023).
Meta-learning allows robots to rapidly adjust to new users with minimal data, enhancing
their ability to accurately predict and respond to individual movements and actions (Moon
and Seo, 2021). Hybrid hierarchical learning architectures can further refine personalisation
by tailoring robot behaviours based on static and dynamic user characteristics, such as
cognitive biases and emotional states, thereby improving the effectiveness of social
interactions (Saunderson and Nejat, 2022). Personalised interactions through AI-driven
natural dialogue strategies can enhance user trust and acceptance, particularly in household
and service settings, by collecting and adapting to individual preferences (Kraus et al., 2022).
These AI-driven personalisation methods are integral to ensuring that social robots are
effective in performing their tasks and capable of creating meaningful and positive HRIs.

Considering previous research, zoomorphic anthropomorphic and feminised robots
are more likeable and, thus, recommended for tasks requiring social qualities, where
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machine-like designs are recommended for low-sociability tasks. In particular, zoomorphic
designs may be an optimal choice when targeting an older user base. There is the crucial
balance when designing social robots, to avoid too close of an imitation to human appearance
and behaviours to avoid unease, instead promoting likeability and positive user engagement
and experiences. Alongside the role of appearance, the behaviours of the robots could be
tailored considering the user perceptions, engagement and experience. Founded on research
exploring warmth and competence, a robot with behaviours reflective of warmth can
significantly impact on user intentions compared to perceived capability and competence. In
addition, allowing for personalisation, where robots are tailored to user needs and
preferences can enhance social interaction, cooperation, acceptance and perceived
effectiveness of robots. These recommendations may be considered simultaneously for
various contexts. For example, in the context of older adults in care settings, a social robot
reflective of a zoomorphic appearance, with a focus of warmth-based behavioural strategies,
with user personalisation, tailoring to their needs, may promote reflecting acceptance,
likeability, positive HRI andmeaningful engagement.

A wide range of recommendations for the design of social robots are outlined above.
Crucially, further research on the validity and ease of application of these recommendations
will encourage the validity of these recommendations. Furthermore, to ensure widespread
implementation of these recommendations, precise tools for assessments and established
frameworks need to be designed. Notably, the ethical implications of trusting social robots
are complex and multi-faceted. Trust in these systems can lead to beneficial outcomes, such
as increased user engagement and the practical completion of tasks. However, this trust also
introduces ethical challenges, particularly around the diffusion of responsibility. As robots
become more autonomous and are perceived as partners rather than tools, there is a risk that
users may begin to delegate too much responsibility to these machines, potentially leading to
reduced accountability and the erosion of moral agency in human decision-making (Carli
and Najjar, 2021). Furthermore, recent research emphasises that the concept of responsibility
in robotics is not monolithic. Instead, it is shaped by different and sometimes conflicting
ideas of responsibility. This diffusion of responsibility can create ethical dilemmas,
particularly when robots are expected to act autonomously and make decisions that
traditionally require human judgement. The complexity of assigning responsibility in these
contexts underlines the need for robust ethical frameworks that address the potential for
irresponsibility in robot design and deployment (Liu and Zawieska, 2020). Indeed, building
trust in AI systems, including social robots, necessitates a foundation of ethical governance.
This involves ensuring transparency and fairness and recognising and mitigating the risks
associated with overtrust. Overtrust in robots can lead to users abdicating responsibility,
which poses significant ethical challenges, particularly in scenarios where human oversight
is crucial. Thus, fostering appropriate levels of trust without encouraging overreliance is
essential (Winfield and Jirotka, 2018). Therefore, these recommendations for positive social
robot design should be informed by and adhere to important ethical considerations
highlighted throughout this paper. The following section will propose dimensions to evaluate
and ensure the ethical design of social robots.

5.2 Ethical dimensions and risk mitigation measures
Discussing the ambivalence of building trust and responsibility in social robots seems
paramount. The growing integration of social robots into various facets of daily life has
brought about significant advancements in HRI. However, these advancements also raise
complex ethical concerns, particularly surrounding the ambivalence of trust and the diffusion
of responsibility. As social robots become more anthropomorphic or zoomorphic, they can
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more easily elicit trust from users. While this trust can enhance engagement and improve
task completion, it simultaneously introduces the risk of users over-relying on these
machines, treating them as partners rather than tools. This shift in perception can lead to
delegating critical responsibilities to robots, which may have detrimental social effects, such
as reduced human agency and accountability.

Recent research highlights the dual-edged nature of trust in social robots. On one hand,
trust is essential for the acceptance and effectiveness of robots in social settings. On the other
hand, this trust must be carefully managed to avoid scenarios where users abdicate
responsibility, leading to ethical dilemmas and potential harm (Carli and Najjar, 2021). The
ethical ambivalence of trust necessitates a balanced approach in robot design and
deployment, ensuring that trust does not erode humanmoral agency.

The diffusion of responsibility is another critical ethical issue arising from social
robots’ increasing autonomy. As robots present more sophisticated decision-making
capabilities, there is a growing risk that users may defer their moral and ethical
responsibilities to these machines. This phenomenon is particularly concerning in
contexts where the robot’s decisions carry significant consequences, such as in health-care
or elder-care settings. The ambiguity in assigning responsibility in such scenarios can lead
to a lack of accountability, undermining the ethical foundation of HRI. Studies have
shown that the concept of responsibility in robotics is inherently fragmented and shaped
by varying interpretations of what it means to be responsible in a socio-technical context.
The challenge lies in ensuring that while robots may assist in decision-making, the
ultimate responsibility remains with human users or operators (Liu and Zawieska, 2020).
To address this, ethical frameworks must be developed that delineate the roles and
responsibilities of humans and robots, ensuring that robots are used as tools to enhance
human decision-making rather than replace it.

Finally, to mitigate the ethical risks associated with trust and responsibility diffusion, it is
crucial to implement strategies that promote transparency, accountability and informed
decision-making in HRI. For instance, the design of social robots should incorporate
mechanisms that regularly remind users of the robot’s limitations and the boundaries of its
decision-making capabilities. In addition, robots should be designed to encourage shared
decision-making processes, where the robot’s role is clearly defined as supportive rather than
directive (Henriksen et al., 2021).

Moreover, there should be continuous monitoring and assessment of HRI to identify and
address instances where responsibility may be inappropriately shifted to robots. This
includes the development of accountability frameworks that hold developers, operators and
users responsible for the actions and decisions made by robots under their control. Such
frameworks are essential for maintaining ethical standards in deploying social robots and
preventing the negative social impacts that can arise from the misuse of trust and the
diffusion of responsibility.

Addressing specific ethical recommendations, the European Union approach outlines
four fundamental ethical principles that should guide the development of trustworthy AI
(HLEG, 2019). Firstly, systems must respect human autonomy by empowering users and
ensuring oversight rather than manipulation. Secondly, they must aim to prevent harm and
protect human well-being, dignity and safety. Thirdly, fairness is crucial – benefits and costs
should be distributed justly without unacceptable bias or impacts on opportunities. Fourthly,
explicability requires transparency about a system’s capabilities and purpose while ensuring
decisions can be explained and contested.

Here, we propose precise dimensions to evaluate when designing a social robot to ensure
ethical design technology, building on those principles.
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Firstly, the personalisation dimension aligns with the principles of autonomy and fairness.
Allowing users meaningful choices in customising robots respects their preferences and
autonomy. Inclusive design fosters equitable experiences. The corresponding dimensions are:

! Consider user preferences and offer customisation options with consent:
– Allow customisation of the robot’s appearance, name and responses based on

user input (e.g. initiating interactions, greetings upon return, etc.).
! Understand diverse user needs through inclusive design:

– Include a range of users from the design phase for ethical, social and cultural
perspectives.

– Develop visual/behaviour guidelines based on age and ability to mitigate
deception risks.

– Gather feedback and iteratively update personalisation based on user testing and
ongoing experience.

Secondly, the dimension of transparency, conceptualised here as the information deployed by
the robot, allows for the understanding of the robot’s abilities and limitations. This directly
links to respecting users’ autonomy by empowering them with appropriate expectations. It
also enables the explicability and contestability of robot decisions and behaviour. Moreover,
addressing potential overtrust issues through informed data practices and privacy protections
respects autonomy through valid consent. This fosters explicability, fairness and equitable
treatment of personal information. The outlined dimensions are:

! Outline functional limitations upfront:
– State what the robot can/cannot do, using simple, unambiguous terms catering to

layperson users.
– Repeat limitation disclosures regularly in interactions.
– Describe response capabilities and biases transparently, such as known limitations

in the training data (e.g. “I was trained to assist adults, I am not adequate to play
with children”).

! Tailor the robot to a supportive tool role:
– Label it clearly as technology, not social relationship replacement, and have the

robot express this.
– Design interactions to enhance, rather than replace, human connections (e.g.

facilitate calls with family members or social relations).
! Manage expectations of social–emotional responses:

– Specifically note the lack of emotional or social abilities beyond programming.
– Communicate context triggers for emotional expressions.

! Ensure well-informed consent for data practices:
– Clearly explain what information is collected and how it is used.
– Obtain explicit consent and provide layperson privacy controls (e.g. every six

months, re-ask the user to select their privacy settings choices).
– Answer users’ questions about data to establish accountability and promote trust.

Finally, implementing a dimension of safeguards such as restrictions on emotional support or
targeted training responses prevents potential harm from abuse or overreliance. This upholds
human dignity, safety and care for vulnerable individuals. The dimensions are:
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! Implement strict user restrictions to prevent harm:
– Limit display of emotion/support to avoid dependency or separation distress.
– Enforce maximum interaction periods considering various well-being indicators

(e.g. based on age, cognitive abilities, feedback from the user, etc.).
– Shut down the robot passively in response to physical/emotional abuse.

! Provide alternative outlets for needs:
– Signpost human/community supports for high-risk users.
– Direct users to counselling for recurring distress or harmful behaviours.
– Equip robot responses to de-escalate stress and redirect to calm activities.

! Obtain oversight and feedback:
– Consult experts in relevant fields, such as psychology or caregiving, throughout

design and development processes and following implementation.
– Continuously improve through transparent evaluation programs.
– Rapidly disable any functionality proven to endanger well-being.

! Propose and develop non-gendered robots to reduce the risks associated with gender
association and the reinforcement of gender stereotypes.

In summary, we propose a set of precise dimensions for the ethical design of social robots
based on an analysis of the literature and grounded in the European principles of trustworthy
AI. By carefully considering personalisation, transparency and safeguards from the early
stages of ideation through the entire development process, designers can better respect
human values like autonomy, well-being, fairness and accountability. The dimensions offer
tangible yet flexible guidance for balancing benefits and risks to maximise social robot
potential, while minimising harm stemming from the relationship. As evaluations continue
and use cases expand in real-world contexts, ongoing refinement will ensure these proposals
evolve supported by emerging evidence. Establishing a foundation attentive to
psychological, social and ethical issues from the start can help deliver compassionate
technologies that empower all members of society, consistent with the overarching vision of
the approach to ethical by design AI.

5.3 Outlook and future research
As outlined throughout this review, an interdisciplinary approach is imperative when
designing positive social robots to understand the endeavours and ethical design of HRIs.
Crucially, although the review and recommendations are informed by findings from an
abundance of research and crucial psychological theoretical frameworks, there are ongoing
challenges within the field to be addressed. The final section of this paper will outline and
offer recommendations for future research, such as the need for rigorous findings generated
from longitudinal studies, the important development of tools and assessment of the
psychological impact on users, and the important real-world impact and legal protections.

Advancing the field of HRI in an ethically grounded manner will require addressing
several well-defined methodological and conceptual challenges. Precisely quantifying
psychological impacts will necessitate validated measurement tools. Variables such as
changes to cognitive performance, social skills acquisition and variations in subjective well-
being must be reliably assessed through standardised instruments. Careful consideration of
potential moderators like age, gender or baseline characteristics will also be important to
comprehensively capture individual differences in outcomes. However, to truly discern
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interaction dynamics and long-term effects, investigations should operationally define
research designs capable of prospectively tracking partnerships over extended durations. For
example, randomised controlled trials with longitudinal follow-ups in scheduled intervals
could provide rigorous data on the stability and direction of relationship quality indicators
across maturational phases. Moreover, to conceptually represent observed experiences,
theoretical frameworks must be pragmatically reviewed and revised.

Multidisciplinary research teams should systematically develop taxonomies and models
incorporating technical, learning-related and socio-relational constructs through iterative
evaluation. Rigorous qualitative methods, such as focused ethnography or structured
observational coding schemes, can provide in-depth user data, aiding conceptual refinement.
Relatedly, socio-legal perspectives need to be integrated through policy pilot studies.
Experimental variations in marketing messaging, risk disclosure formats or permissible use
cases could inform regulatory proposals aimed at optimising benefits while preventing
misuse. Overall, advancing the field in an evidence-based yet inclusive manner will require
forging collaborations between technical, behavioural and social scientists. Their combined
efforts, operating within a clearly defined, rigorous, mixed-methods investigative plan, offer
the most promising approach for continuing to build knowledge responsibly.

Across these various avenues, future research will significantly benefit from a cross-
disciplinary approach, intersecting the perspectives of HRI, psychology, education and law,
to continuously evaluate the real-world impacts and, thus, guide the development of
responsible social robot design founded on empirical evidence as the field rapidly progresses.
Fostering a multidisciplinary approach, using expert oversight and feedback throughout the
development of positive social robot design, ensures this is founded on rigorous research
with an extensive scope.

6. Conclusion
In conclusion, this comprehensive review delved into the intersection of psychology and
social robotics to inform the ethical design of robots. By examining various factors that
influence HRIs and relationships, this study provided valuable insights for the development
of social robots in an ethical manner. The evidence demonstrates that appearance, behaviour,
emotional expression, personalisation and perceived autonomy are pivotal in fostering
positive engagement and acceptance of social robots. Therefore, it is crucial to consider
elements like gender cues, personalised memory, warmth expressions and inclusive design to
cultivate beneficial relationships.

Although further research is still needed, these findings establish best practices for user-
centred development approaches. Individuals’ perceptions of robots in terms of attributes,
such as social competence and warmth, directly impacts the formation of bonds over time.
While anthropomorphism cues can foster empathy and attachments, it is important to
acknowledge that robots cannot fully replicate human relationship dynamics. Consequently,
it is necessary to consider non-reciprocal, guidance-based bonds instead of attempting to
translate human frameworks directly to robots.

Studies indicate that para-social and attachment relations can form with social robots, but
developers must carefully balance the opportunities and risks involved. Relying solely on
cue-based bonds for emotional connection can lead to unrealistic expectations, manipulation
or over-reliance, which may harm well-being. Therefore, it is essential to ensure that users
understand the limitations of robots while designing them to provide personalised support,
thus better serving the goals of the relationship.

Concerns regarding dehumanisation arise when robot relationships replace rather than
complement valuable human connections. Negative impacts can arise if robot bonds

IJOES



substitute for social engagement and fail to alleviate pressures such as isolation. In
addition, worries about manipulation stem from inappropriate influence over decisions or
the creation of unrealistic perceptions without transparency. Further research is
necessary to validate these concerns and identify effective mitigation strategies.
However, principles such as emphasising the role of robots as tools to enhance
relationships rather than replace them, educating users, ensuring transparency of robot
capabilities and personalising robots to the users’ needs could help proactively address
these critiques.

Overall, a balanced and evidence-guided approach that avoids premature bans but
safeguards users appears to be the most viable path forward. While progress in social
robotics undoubtedly brings benefits, it also entails responsibility. The conclusions drawn
from this review underscore the importance of considering diverse perspectives, including
technical, psychological and ethical lenses. By using frameworks that prioritise relationships
grounded in mutual guidance and well-being, we can safely unlock social robotics’ potential
rewards as the field continues to mature through thoughtful and collaborative efforts.
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12. Introduction to video games ethics
Auxane Boch, Bethany Thomas, Vanissa Wanick, and  
Cacie Clifford1

12.1 INTRODUCTION

Video games are interactive electronic games played on a screen, typically using a game 
console, computer, or mobile device, designed to entertain players through engaging game-
play, graphics, and sound effects. Their history dates back to the 1950s, with the creation of 
early computer games such as Tennis for Two2 and Spacewar! (Spacewar! History). However 
it was not until the 1970s and 80s that video games became widely popular, with the intro-
duction of arcade games like Pac-Man and home consoles such as the Atari 2600. Since then, 
video games have continued to evolve and grow in popularity, with new technologies and game 
designs continually pushing the boundaries of what is possible in interactive entertainment.

In 2022 and 2023, Minecraft is arguably the most popular game worldwide with 238 
million copies sold across all platforms and 1 trillion views of Minecraft videos on YouTube.3 
However, Candy Crush Saga holds the first place position for the most played game world-
wide in 2022 with 2.73 billion registered accounts. These statistics highlight the vast reach of 
video games, with an estimated 3.09 billion active gamers globally,4 representing about 35% 
of the world’s population at this point in time. Considering their vast outreach, understanding 
the impacts of video games on individuals, groups, and societies is of utmost importance. And 
especially in regards to ethics.

‘Video game ethics’ refers to the study of dilemmas related to video games and their pos-
itive or negative impact on individuals and societies. Topics such as the potential effects of 

1 We would like to thank the fantastic Women in Games Ambassador community and the 
members who enthusiastically participated in discussions with us regarding the content of this 
chapter, namely; Urooj Iqbal, Growth & Partnerships manager at Playdew; Mariana Heggholmen; 
Kaela O’Neill, AI Programmer at The Molasses Flood. We also warmly thank Sophie Elizabeth 
Smith for her proof-reading efforts.

2 Abby, A. (2022, December 8). The Complete History of Tennis for Two. History-Computer. 
https:// history -computer .com/ tennis -for -two -complete -history/ .

3 James, P. (2023, March 6). Most Played & Most Popular Games In The World (2022-2023). 
Gamer Tweak. https:// gamertweak .com/ most -played -popular -games/ .

4 Howarth, J. (2023, January 18). How Many Gamers Are There? (New 2023 Statistics). 
Exploding Topics. https:// explodingtopics .com/ blog/ number -of -gamers.
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violent5 or sexist6 content on gamers’ real life behaviours, or video game addiction,7 are prev-
alent in the media and scholarly discourse. The field of video game ethics aims to deliberate 
on those issues based on philosophical and empirical work. By essence, those discussions are 
meant to constantly evolve, adapting to new challenges and issues that arise in the gaming 
industry, as well as changes in societal values and norms. Different stakeholders in the gaming 
industry may have different perspectives on what constitutes ethical behaviour for, in, and 
around video games, which can add to the complexity of the field. However, there is a growing 
awareness within the industry regarding the importance of understanding the impact of games 
on society, with proposals for developers’ codes of ethics (see IGDA, Open Gamification, 
Ethical Games), and conferences such as Games for Change Festival focusing on the potential 
positive impact of games.

In this chapter, we aim to introduce and discuss key aspects of video games ethics as they 
relate to gamers and their direct gaming culture. We understand video game ethics here as an 
ongoing discussion needing to bridge the gap between philosophical opinions and empirical 
research in pursuit of reaching the best possible understanding of what is good, and what 
needs to evolve in the sector. We thus decide to build this outline from an empirical basis, 
offering a psychology driven approach to the impact of games on gamers and their real life 
behaviours. We will thus introduce the discussions regarding the impact of games on mental 
health, cognitive skills, social behaviours, and the overall gaming culture. Through those 
steps, we will utilise theories and research grounded in clinical, cognitive, and social psychol-
ogy perspectives, while integrating perspectives from video game research and social sciences 
in general. We will thus provide a solid understanding of the concept and of existing debates 
surrounding video game ethics as they relate to ‘doing good’, and the empirical background 
supporting them.

12.2 THE COGNITIVE SIDE OF THE STORY

To first start our journey, we will discuss the game mechanics from a design perspective and 
their reported effects on cognitive skills such as executive function and attention. We will 
then discuss how multiplayer gaming affects social cognition skills. Our aim here is to better 
understand from a cognitive perspective what are the benefits and challenges of playing video 
games.

5 Hern, A. (2020, July 22). Playing video games doesn’t lead to violent behaviour, study shows. 
The Guardian. https:// www .theguardian .com/ games/ 2020/ jul/ 22/ playing -video -games -doesnt -lead 
-to -violent -behaviour -study -shows; Triggs, L. (2022, September 19). Violent video games can lead 
to violent behavior. https:// www .Ksnblocal4 .com.

6 Gleeson, J. (2014). Vitriolic abuse of Anita Sarkeesian: why the games industry needs her. 
The Conversation.; Gentile, D. (2017, March 28). Researchers find video games influence sexist 
attitudes News Service Iowa State University. News Iowa State University.

7 Barr, S. (2019, October 8). Children with gaming addiction to be offered treatment by NHS. 
The Independent.; Orlando, J. (2022). Can gaming ‘addiction’ lead to depression or aggression in 
young people? Here’s what the evidence says. The Conversation.
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12.2.1 Game Mechanics

Game mechanics are the large range of rules and design that shape a game in order to restrict 
aspects of gameplay to create challenges and interesting game worlds (Tyler, 2023). Each 
game genre and each game itself will be different in the rules and mechanics it will add to 
diversify the game from already existing games. Whether it’s a merging of two genres or 
a remake or sequel of a previous game, different mechanics serve to force a player to navigate 
gameplay in a way that the creator of the game wishes.

As a non comprehensive list, there are a few game mechanics that will be quite obvious 
when looking at the game itself:8

 ● Turn based mechanics such as Civilisation VI in which players take turns to build and 
expand their society.

 ● Card based gameplay and deck building such as Hearthstone in which players collect 
cards to build specific card decks and defeat their adversary in combat.

 ● Dice mechanics, like the Dice Block featured in the Mario Party series, dictate the number 
of spaces a character will move.

 ● Resource management, as seen in Stardew Valley, in which the player becomes 
a self-sufficient farmer.

 ● Movement and area control dynamics, such as seen in League of Legends, in which 
players try to, in teams, control the battlefield by destroying the enemies base by moving 
their character on the map, controlling territories, and engaging in battles.

 ● Abilities and levelling systems mechanics, like in the open-world action role-playing 
game Skyrim in which the player can level up by completing quests, exploring the world, 
and defeating enemies. By levelling up, they also improve their existing abilities and gain 
new ones.

 ● Fog of war mechanics such as in Starcraft, in which players control one of three alien 
species, each with unique units and abilities. Areas of the map that have not yet been 
explored by the player are hidden from view until they are revealed by a unit or a building, 
lifting the fog on them.

Each game can be broken down into a systemised list of these types of game mechanics such 
as the ones presented above, and more. Interestingly, games within the same genre can be 
differentiated based on how they implement and use these mechanics. A number of different 
genres exist, allowing for each player or potential player to ‘find the shoe that fits’. We here 
give an incomplete overview of genres to allow for a full understanding of the different layers 
of mechanics and design involved in video games.

 ● Adventure games, usually emphasising exploration and storytelling and involving 
puzzles and other challenges that advance the plot. Series of games such as Uncharted, 
Tomb Raider, and Zelda incarnate this type remarkably.

8 Tyler, D. (2023, February 23). The Beginner’s Guide to Game Mechanics. Video Game 
Design and Development.
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 ● Role Playing Games (RPGs), involving character customisation and advancement, engage 

the player to make choices that can affect the story and the game world. Notably renowned 

franchises of such games are The Elder Scrolls, World of Warcraft, and Assassin’s Creed.

 ● Strategy Games, usually requiring the player to plan and execute actions carefully to 

achieve their goals, often involve resource management and building up an army or 

civilisation. Prime examples of such games are series such as StarCraft, Total War, and 

Warcraft.

 ● Narrative games are games that focus on storytelling and the narrative experience, often 

using interactive gameplay elements to enhance the narrative. These games typically pri-

oritise plot, character development, and dialogue over other gameplay mechanics such as 

action or puzzle-solving. Some examples of narrative games include Life is Strange, The 

Walking Dead, and Detroit: Become Human.

 ● Multiplayer games allow multiple gamers to compete or collaborate with each other in 

real-time. Different ways to reach this exist, through wired networks between gaming 

devices, or over the internet. The latter is more common in recent years. When played 

online, some games regroup a large number of players, and are then called Massively 

Multiplayer Online games, or MMOs. Examples of popular MMOs include Fortnite, 

League of Legends, and EVE online.

Game genres will each make use of their mechanics differently and as such, each genre and 

game will have different impacts on the players abilities, including cognitive ones.

12.2.2 Cognitive Skills and Gaming

According to a review published in 2020,9 video games have the ability to train players in 

various skills, which can lead to changes in their perceptions. The review identified two 

key areas of focus: problem-solving abilities and time management. Puzzle games, like Dr. 

Leighton, are effective in training cognitive abilities and can enhance problem-solving skills. 

Time management is another skill that is developed through gaming, as players learn to make 

decisions within specific time frames, which can vary from game to game. Games like Detroit: 

Become Human for example place a heavy emphasis on decision making, where each choice 

impacts the storyline and time pressure is often present. As a result of their game experience, 

players tend to make decisions more confidently and with greater belief in their choices.

In another review, authors highlight the positive impact of action video games, such as 

Uncharted, for attentional control and learning.10 Interestingly, when it comes to language 

learning specifically, the same areas of the brain were shown to be used similarly as in 

‘real life’ language learning.11 Thus, playing games seems to heighten the attention skills of 

9 Reynaldo, C., Christian, R., Hosea, H., & Gunawan, A. A. (2021). Using video games to 

improve capabilities in decision making and cognitive skill: a literature review. Procedia Computer 
Science, 179, 211–221.

10 Cardoso-Leite, P., & Bavelier, D. (2014). Video game play, attention, and learning: how to 

shape the development of attention and influence learning?. Current opinion in neurology, 27(2), 

185–191.
11 Prena, Reed, A., Weaver, A. J., & Newman, S. D. (2018). Game Mechanics Matter: 

Differences in Video Game Conditions Influence Memory Performance. Communication Research 
Reports, 35(3), 222–231
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a person, skills that can translate in other areas of one’s life such as learning, justifying the 
gamification efforts as it relates to education.12

Finally, a meta-analysis of twenty experimental studies revealed that video game training 
seemed to have positive effects on several cognitive functions including reaction time, linking 
back to our previous argument in regards to time management, memory, learning, and cogni-
tion globally.13 In other words, video games seem to show a positive effect on the evolution of 
players’ cognitive skills in general, skills that translate in other areas of their lives.

All in all, game mechanics can affect players not just through varying difficulty levels in 
playing a game, but through additional skill building. These skills can come from individual 
types of game mechanics or a collection of multiple types. Varying the design of these game 
mechanics is what allows for the diverse nature of games. Game mechanics can also translate 
to other areas such as education to reach more adapted learning practices.

12.2.3 Social Cognition and Multiplayer Games

If we see effects for cognition in general, it is interesting to consider the social cognitive aspect 
of video games, especially as it relates to multiplayer games. In those games, by design, inter-
action with other players is necessary to reach goals and evolve in the game.

Social cognition refers to the way we think about and understand the social world around 
us. In Fiske and Taylor’s14 words, it can be defined as ‘thinking about people’. Korman et 
al. (2015) expand on this definition and explain it as a branch of cognitive psychology that 
focuses on how we perceive, interpret, and process social information. This includes recog-
nising (sometimes cultural) social cues, forming opinions about people and their behaviour 
as well as understanding what others might be thinking or feeling, which here relates to 
empathy. Our ability to navigate the social world is crucial for successful social interactions 
and relationships, and social cognition plays a key role in guiding our behaviour and responses 
to others. In other words, social cognition is also involved in teaching us which behaviours 
are appropriate or not, and how to understand our social environment and navigate it better.

When looking into video games, social cognition skills seem to be especially involved and 
impacted by playing multiplayer games. In such games, social interactions usually have the 
purpose of collaboration or competition. Interestingly, the primary motivation for young adults 
to engage in online multiplayer gaming such as Counter Strike and World of Warcraft seem to 
be social interaction in the specific shapes of cooperation and communication.15 Competition 
is also an important factor, and it has been discussed that this may create aggressive behaviour 

12 Manzano-León, A., Camacho-Lazarraga, P., Guerrero, M. A., Guerrero-Puerta, L., 
Aguilar-Parra, J. M., Trigueros, R., & Alias, A. (2021). Between level up and game over: A sys-
tematic literature review of gamification in education. Sustainability, 13(4), 2247.

13 Toril, P., Reales, J. M., & Ballesteros, S. (2014). Video game training enhances cognition of 
older adults: a meta-analytic study. Psychology and aging, 29(3), 706.

14 Fiske, S. T., & Taylor, S. E. (1991). Social cognition. Mcgraw-Hill Book Company.
Fredrickson, B. L., Roberts, T. A., Noll, S. M., Quinn, D. M., & Twenge, J. M. (1998). That 

swimsuit becomes you: sex differences in self-objectification, restrained eating, and math perfor-
mance. Journal of personality and social psychology, 75(1), 269.

15 Frostling-Henningsson, M. (2009). First-person shooter games as a way of connecting to 
people: ‘Brothers in blood’. Cyberpsychology & behavior, 12(5), 557–562.
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from opponents towards each other.16 These results are disputed by more recent field research, 
in opposition to in-lab research that builds on self-reported measures instead of observation of 
real life behaviour.17 Thus, the impact of competition on social skills is still debated.

On the other hand, researchers on the topic of cooperation and social skills enhancement 
agree on the benefit of such game design choices for developing social abilities. In an early 
study investigating the educational value of digital games, researchers evaluated the collabo-
rative puzzle game Super Word Search based on different dimensions of learning.18 In their 
assessment, the authors highlight multiple social skills improvements due to the collaboration 
aspect of the game; teamwork and social skills in general were improved by the experience, 
mutual support was shown through the initiative of better-performing students to help the 
slower ones, and the participants, who were children, developed coping strategies when 
frustration or other negative emotions arose to calm themselves and find alternative solutions 
as a group. Those findings regarding the beneficence of collaborative games for social skills 
can be seen in other studies. For example, in 2017, Koiva et al. investigated the use of the 
game Emotion Detectives in two Finnish daycare centres. The children taking part showed 
an improvement in their socio-emotional knowledge in peer-interactions. In other words, the 
understanding and ability to recognise and interpret emotions in oneself and others, as well 
as the ability to use this knowledge in social context was trained by playing this collaborative 
game. Those specific qualities relate to empathy abilities. A 2022 review of 33 papers also 
revealed that playing collaborative and teamwork games was shown to improve communica-
tion skills over time,19 especially in the case of high level players such as seen in the compet-
itive Esports scene.

Such social and communication skill development is beneficial to the players social abil-
ities in and out of the game setting. Indeed, cooperation in-game seems to translate to the 
players’ ‘real world’ behaviour in the form of prosocial behaviours such as proactively helping 
others.20 On the other hand, communication skills such as learning a new language more easily 
through collaborative playing can also be seen in the context of massively multiplayer online 
role-playing games (MMORPGs), illustrated by Guild Wars 2 gamers learning English as 
a second language, driven by the collaborative aspect of the game.21

16 Adachi, P. J., & Willoughby, T. (2011). The effect of video game competition and violence 
on aggressive behavior: Which characteristic has the greatest influence?. Psychology of violence, 
1(4), 259.

17 McLean, D., Waddell, F., & Ivory, J. (2020). Toxic teammates or obscene opponents? 
Influences of cooperation and competition on hostility between teammates and opponents in an 
online game. Journal For Virtual Worlds Research, 13(1).

18 Hong, J. C., Cheng, C. L., Hwang, M. Y., Lee, C. K., & Chang, H. Y. (2009). Assessing the 
educational values of digital games. Journal of Computer Assisted Learning, 25(5), 423–437.

19 Lie, A., Stephen, A., Supit, L. R., Achmad, S., & Sutoyo, R. (2022, October). Using Strategy 
Video Games to Improve Problem Solving and Communication Skills: A Systematic Literature 
Review. In 2022 4th International Conference on Cybernetics and Intelligent System (ICORIS) 
(pp. 1–5). IEEE.

20 Dolgov, I., Graves, W. J., Nearents, M. R., Schwark, J. D., & Volkman, C. B. (2014). Effects 
of cooperative gaming and avatar customization on subsequent spontaneous helping behavior. 
Computers in human behavior, 33, 49–55.

21 Ng, L. L., Azizie, R. S., & Chew, S. Y. (2022). Factors influencing ESL players’ use of 
vocabulary learning strategies in massively multiplayer online role-playing games (MMORPG). 
The Asia-Pacific education researcher, 31(4), 369–381.
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Thus, video games have the potential to enhance cognitive and social skills in players. In 
terms of cognitive skills, puzzle games are effective in training problem-solving abilities, 
while action video games improve attentional control and learning. Multiplayer games, on 
the other hand, offer opportunities for social interaction and cooperation, which can enhance 
social cognition skills, including empathy and communication. Although competition in 
multiplayer games can be controversial, game mechanics can be designed to encourage collab-
oration and teamwork, leading to improved socio-emotional knowledge and communication 
skills. Overall, the diverse nature of game mechanics allows for the development of various 
skills, which can be translated into other areas of players’ lives, including education.

12.3 FROM COGNITIVE TO MENTAL HEALTH DISCUSSIONS

If video games show great results to teach cognitive and social skills, they can be controversial 
in regards to mental health or wellbeing. Practices such as the dark patterns are sometimes 
included in the design of the game, possibly influencing the gamer towards unwanted behav-
iours such as spending money on loot boxes. In addition, controversies relating to gaming 
addiction disorder’s (newly) defined diagnosis, and the general mental and physical well 
being of gamers are discussed. In this part, we will investigate those sometimes controversial 
conversations and provide empirical elements behind the given arguments.

12.3.1 Loot Boxes and Dark Patterns

In a study conducted in 2020 in the Steam platform,22 found that loot boxes and cosmetic 
microtransactions (e.g., aesthetics in-game purchases, such as decorations and fashion) grew 
exponentially during the period of 2012 to 2014, with the peak in 2019. Compared to cosmetic 
microtransactions, pay-to-win strategies in desktop games had a great exposure in 2015, but 
did not achieve the same growth. Yet, in the same study, the authors found that at least 70 % 
of gamers played games with loot boxes, which raised concerns about the long exposure to 
these strategies. Loot boxes usually use a ‘gacha’ mechanic (similar to a toy vending machine), 
alluring players to spend money (or in-game currency, watching an ad, etc.) for the chance to 
get a random reward. In this case, these rewards can be rare and players might not be able to 
acquire such items any other way. These loot boxes can appear in many ways in games. An 
example is Animal Crossing: Pocket Camp. In the game, loot boxes are represented by new 
Fortune Cookies that can give the players random rewards. In this case, most of the rewards 
are cosmetics and can be used to personalise your character or your camp. League of Legends 
(LoL), on the other hand, has a Hextech Chest, which is a treasure chest that can be purchased 
in the game with specific rules (e.g., the player cannot open three chests in a row, etc.). This 
design decision might be because some of these loot boxes are similar to ‘pay-to-win’, in 
other words, giving players some advantage in the game such as bonus, power-ups, etc. in 
exchange for payment. Yet, loot boxes have their own loop, which makes them different from 
‘pay-to-win’. This type of loop can be considered as a small ‘Skinner box’, in which players 

22 Zendle, D., Meyer, R., & Ballou, N. (2020). The changing face of desktop video game mon-
etisation: An exploration of exposure to loot boxes, pay to win, and cosmetic microtransactions in 
the most-played Steam games of 2010–2019.
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repeat an activity in order to receive a reward. Different from the core loop of the game, loot 
boxes can be presented at different times for players and might have their own rules (e.g., 
Hextech Chest) to avoid loopholes in the game.

The use of loot boxes and pay-to-win strategies in video games has given rise to concerns 
over the employment of ‘dark patterns’. The term refers to strategies that can cause negative 
experiences to players without their explicit consent.23 The ego depletion theory sheds light on 
how dark patterns operate in the context of video games.24 According to this theory, emotional 
and attentional cognitive resources are used up after complex and engaging tasks, leading to 
a decrease in self-control, and thus, willpower. With this lower willpower, impulsive behav-
iours such as making purchases are more likely to happen. Such behaviours are important to 
differentiate from a case of compulsive disorder, as it is context dependent. Madigan25 high-
lights the role of goal-oriented behaviour in games in his book, Getting Gamers; as players 
engage in these games, their emotional and cognitive resources can be drained, leading to 
a state of ego depletion. This can result in players agreeing to the status quo or caving in 
to lesser self-control, thereby increasing their acceptance of microtransactions in games. 
Moreover, humans have a natural bias in favour of accepting default options; it is named the 
status quo bias.26 A real life example of such bias is seen when renewing subscriptions almost 
automatically, without deliberation or thought, because it requires less effort and can lead 
to a continuation of the current status quo. The timing of microtransaction proposals is thus 
critical. For instance, offering microtransactions immediately after a long and challenging 
combat sequence in game may increase the likelihood of players making purchases due to the 
depletion of psychological resources. Thus, the use of dark patterns in video games lies in the 
understanding of players’ cognitive functioning, and is a concerning issue that has implica-
tions for players’ experiences and well-being. Yet, the term ‘dark pattern’ can be dubious and 
perhaps not the best way to discuss ethical approaches as there is still a need to establish an 
ethical framework that can be used for future discussions.27

The other issue with loot boxes, in particular, is that it blurs the line with gambling mecha-
nisms. The reason for that might be because the feeling players have whilst opening a loot box 
is very similar to addictive qualities in gambling.28 However, research in this area is still in its 
infancy and it is not very clear what gaming disorder really is. In this next part, we will present 
the discussion relating to this newly defined disorder.

23 Mori, S. (2021, May 25). Help Bring Dark Patterns To Light. Electronic Frontier Foundation.
24 Muraven, M., Buczny, J., & Law, K. F. (2019). Ego Depletion: Theory and Evidence. The 

Oxford Handbook of Human Motivation, 111–134.
25 Madigan, J. (2016). Getting Gamers: The Psychology of Video Games and Their Impact on 

the People who Play Them. Rowman & Littlefield Publishers.
26 Anderson (2003).
27 Deterding, C. S., Stenros, J., & Montola, M. (2020, January). Against ‘Dark Game Design 

Patterns’. In DiGRA’20-Abstract Proceedings of the 2020 DiGRA International Conference. York.
28 Brady, A., & Prentice, G. (2021). Are loot boxes addictive? Analyzing participant’s physio-

logical arousal while opening a loot box. Games and Culture, 16(4), 419–433.
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12.3.2 Addiction or (Internet) Gaming Disorder

In 2013, the Internet Gaming Disorder (IGD) was first mentioned in the Diagnostic and 
Statistical Manual of Mental Disorders29 as a Condition for Further Studies, and compared 
to the now well established Gambling Disorder; both conditions have in common their 
substance-less addiction characteristic. To understand better how IGD translates in the real 
world, it is important to understand Gambling Disorder. The gambling addiction seems to 
activate the reward system of a player in a similar way that a drug or substance such as an 
opioid would do, and induce comparable behavioural symptoms such as strong cravings, 
repeated unfruitful efforts to reduce the prevalence of the behaviour, and the persistence of the 
behaviour regardless of its impact on important personal and affective relationships, studies, 
or career.30 In other words, IGD could be simplified in excessive online gaming behaviours 
despite their negative consequences.31 In 2018, the World Health Organisation published an 
updated International Classification of Disease32 in which Gaming Disorder (GD) can be 
found as, this time, a fully recognised diagnosis. Interestingly, contrary to the nine possible 
symptoms present in the DSM-5 proposition, the ICD-11 reduces the disorder to three main 
recurring and persistent ones: a loss of control over gaming, an elevated priority placed on 
gaming activities, and a persistent inclination towards gaming despite negative repercussions. 
Importantly, both diagnostic manuals highlight the need for significant impairment or distress 
by the patient to be able to pose a clinical diagnosis on their situation.33 In all, the diagnosis 
of Gaming Disorder can now be assessed by trained clinicians. This addition in the diagnosis 
manuals is meant to support individuals suffering by identifying their issue and proposing best 
care opportunities. However, given the lack of clarity and ongoing discussion about the details 
of this new official diagnosis, its creation was somewhat controversial.

In a notable example, academics across the globe joined forces and published a paper 
discussing the implications of this proposal, highlighting that it might cause ‘more harm than 
good’ as the Game Disorder label could be used to stigmatise players/gamers.34 In the paper, 
Aarseth et al35 also mentioned that there is a need to properly define gaming addiction or ‘dis-

29 Diagnostic and Statistical Manual of Mental Disorders (DSM-5; APA, 2013).
30 APA (2013).
31 Feng, W., Ramo, D. E., Chan, S. R., & Bourgeois, J. A. (2017). Internet gaming disorder: 

Trends in prevalence 1998–2016. Addictive behaviors, 75, 17–24.
32 ICD-11; WHO, 2018.
33 Borges, G., Orozco, R., Benjet, C., Mart´Inez, K. I. M., Contreras, E. V., P´Erez, A. L. J., 

Cedr´Es, A. J. P., Uribe, P. C. H., Couder, M. a. C. D., Gutierrez-Garcia, R. U. A., Ch´Avez, G. 
E. Q., Albor, Y., Mendez, E., Medina-Mora, M. E., Mortier, P., & Ayuso-Mateos, J. L. (2020). 
(Internet) Gaming Disorder in DSM-5 and ICD-11: A Case of the Glass Half Empty or Half 
Full: (Internet) Le trouble du jeu dans le DSM-5 et la CIM-11: Un cas de verre à moitié vide et 
à moitié plein. The Canadian Journal of Psychiatry, 66(5), 477–484. https:// doi .org/ 10 .1177/ 
0706743720948431

34 Aarseth, E., Bean, A. M., Boonen, H., Colder Carras, M., Coulson, M., Das, D., ... & Van 
Rooij, A. J. (2017). Scholars’ open debate paper on the World Health Organization ICD-11 Gaming 
Disorder proposal. Journal of behavioral addictions, 6(3), 267–270.

35 Aarseth, E., Bean, A. M., Boonen, H., Colder Carras, M., Coulson, M., Das, D., ... & Van 
Rooij, A. J. (2017). Scholars’ open debate paper on the World Health Organization ICD-11 Gaming 
Disorder proposal. Journal of behavioral addictions, 6(3), 267–270.
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order’ via a proper diagnosis as it is not very clear if this behaviour occurs as a coping mech-
anism, and therefore a symptom of another problem, or as a disorder independent of others. 
Indeed, depression, loneliness and social anxiety are known factors to predict problematic use 
of video games as they allow for escapism and, when playing MMO, non face-to-face social 
interactions.36 A lack of clarity also occurs in the chronic or episodic aspect of the disorder. In 
other words, it is unclear if the disordered behaviours happen: sometimes, during a given time-
frame; episodically, that is, in reaction to something and thus possibly as a coping mechanism; 
or chronically, regardless of the individual’s context.

Going back to the practical diagnostic aspect of this addiction, recent research was added to 
the ICD-11 website and discusses a variety of diagnostic methods and reports that need to be 
carefully scrutinised.37 Finally, it seems important to highlight that regardless of the increase 
of the accessibility of gaming technologies from 1998 to 2016, a thorough systematic review 
of the literature on the topic concluded that the average prevalence of GD did not increase.38

Thus, conversations are still ongoing regarding the practicality and veracity of the current 
diagnosis itself, and the toolkit available to properly assess the issue when it arises, while 
pointing out the harm a misunderstanding of this condition by the general public could have 
on the perception of gamers. More research needs to clarify what is and what isn’t a disorder 
when it comes to gaming behaviours, and provide proper assessment methodologies for 
practitioners.

12.3.3 Overall Well Being

As seen previously, video games have been the subject of much debate in terms of their poten-
tial impact on players’ well-being. Interestingly, despite the concerns that have been raised, 
games also have the potential to increase gamers contentment. In a recent study conducted 
by Johannes et al.,39 the authors investigated the relationship between video game playtime 
and affective well-being, using objective measures of playtime instead of self-reported data. 
Affective well being is here the frequency and intensity with which individuals experience 
positive or negative emotions.40 The games used for this study were Plant vs. Zombie: Battle 
for Neighborville (Electronic Arts) and Animal Crossing: New Horizon (Nintendo). Contrary 
to concerns regarding excessive playtime possibly leading to addiction and poor mental health, 
the study found only a (small) positive relationship between game play and well-being. The 
study also revealed that the need-satisfaction and motivations during play were independently 
related to well-being, but did not interact with playtime. In other words, the fulfilment and 

36 Maroney, N., Williams, B. J., Thomas, A., Skues, J., & Moulding, R. (2019). A stress-coping 
model of problem online video game use. International Journal of Mental Health and Addiction, 
17, 845–858.

37 Darvesh, N., Radhakrishnan, A., Lachance, C. C., Nincic, V., Sharpe, J. P., Ghassemi, M., ... 
& Tricco, A. C. (2020). Exploring the prevalence of gaming disorder and Internet gaming disorder: 
a rapid scoping review. Systematic reviews, 9, 1–10.

38 Feng et al. (2017).
39 Johannes, N., Vuorre, M., & Przybylski, A. K. (2021). Video game play is positively corre-

lated with well-being. Royal Society open science, 8(2), 202049.
40 Luhmann, M., Krasko, J., & Terwiel, S. (2021). Subjective well-being as a dynamic con-

struct. Elsevier EBooks, 1231–1249.
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gratification gained in the game by reaching the motivational objectives or desires impacted 
the gamers’ moods positively regardless of how long they played. Similarly, Raith et al.41 
found a significant positive relationship between playing massively multiplayer online games 
(MMOs) and social well-being, regardless of age and gaming habits. Thus, games can also 
have a positive impact on gamers’ social happiness.

On the other hand, Cruea42 highlights that certain video games, such as Playne, or Journey, 
have been developed with the specific goal of improving meditation skills and mindfulness. 
These video games build on the induction of a flow state; a mental state in which an indi-
vidual is completely focused on a single task or activity, sometimes referred to as ‘being in 
the zone’. Interestingly, a flow state can also happen when not focused on a task, and is then 
usually referred to as mindfulness. Enjoying this kind of focus comes with positive impacts for 
enjoyment, and is known to remove the barriers of self-referential thinking such as worrying, 
or self-reflection.43 This state is also usually accompanied with a feeling of accomplishment, 
meaningfulness, and positive mood.44

Interestingly, video games have also been tested to support the development of physical 
well-being over mental well-being. In a study evaluating the effects of active video games 
on physical fitness, reaction times, self-perception, and enjoyment levels in 106 inactive 
and technologically preoccupied children, results showed that the active video game group 
had significant improvements in weight, body mass index, corresponding z scores, reaction 
times, and self-perception.45 Children in the active video game group also reported high levels 
of enjoyment, indicating a motivational aspect for continued play. The authors concluded 
that active video games could thus be used as beneficial tools to prevent obesity in inactive 
non-obese children and improve personal, social, and intellectual development. Active video 
games also showed to raise self-esteem, induce enjoyment, improve the personal and intel-
lectual development of children in addition to socialising and seem to be a safe alternative to 
indoor sedentary video games.

Thus, while the effects of video games on well-being may be small, cumulative effects over 
time could still have significant positive impact on gamers, and video games have the potential 
to be used as readily-available tools for promoting mindfulness, teaching positive behaviours 
for one’s physical health, and improving gamers’ overall well-being. As we touch upon the 
behavioural impact of video games, our next section will regard the well debated topic of the 

41 Raith, L., Bignill, J., Stavropoulos, V., Millear, P., Allen, A., Stallman, H. M., ... & 
Kannis-Dymand, L. (2021). Massively multiplayer online games and well-being: A systematic 
literature review. Frontiers in Psychology, 12, 698799.

42 Cruea, M. D. (2020). Gaming the mind and minding the game: mindfulness and flow in video 
games. Video Games and Well-being: Press Start, 97–107.

43 Van Der Linden, D., Tops, M., & Bakker, A. B. (2021). The neuroscience of the flow state: 
involvement of the locus coeruleus norepinephrine system. Frontiers in Psychology, 12, 645498.

44 Csikszentmihalyi, M., & Nakamura, J. (2010). Effortless attention in everyday life: A sys-
tematic phenomenology. Effortless attention: A new perspective in the cognitive science of atten-
tion and action, 179–189.

45 Coknaz, D., Mirzeoglu, A. D., Atasoy, H. I., Alkoy, S., Coknaz, H., & Goral, K. (2019). 
A digital movement in the world of inactive children: favourable outcomes of playing active video 
games in a pilot randomized trial. European Journal of Pediatrics, 178, 1567–1576.
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impact of gaming on pro- or anti- social real life behaviour, also sometimes referred to as 
moral behaviour.

12.4 VIDEO GAMES AND SOCIAL BEHAVIOURS

12.4.1 The Gamer’s Dilemma

The moral dimension of video games is quite complex, and games such as Detroit: Become 
Human,46 or Telltale’s The Walking Dead,47 require players to confront difficult moral 
choices. The Gamer’s Dilemma refers to the moral dilemma raised by actions in video games 
that have a moral significance similar to their real-world counterparts, while others do not have 
moral significance.48 Two main theories are at odds according to Davnall:49 ‘inflationary’ the-
ories consider virtual worlds a metaphysical novelty generated by video games, while ‘defla-
tionary’ theories consider video games purely as systems for generating images. However, 
neither theory fully explains the moral complexity of the gamer’s actions and reactions to their 
gaming experience. Davnall50 proposes a new theory of the gamer as a performer, analogous 
to stage and cinema actors, that can capture this complexity. Ultimately, the gamer’s dilemma 
is a moral issue that relates to what sorts of performance are morally permissible to engage in.

To understand better the complexity and consequences on behaviours of moral decision 
making in game, we will first define what we understand as morality.

12.4.2 The Concept of Morality

The concept of morality can be defined in two distinct senses, as outlined by the Stanford 
Encyclopedia of Philosophy (2020). In the normative sense, morality refers to a code of 
conduct that would be put forward by all rational people under specified conditions. This code 
must involve impartiality and have the function of enabling people to live together in groups. It 
governs interpersonal interactions and commits individuals to regarding certain behaviours as 
immoral. The Western tradition of moral philosophy has historically focused on deontology, 
consequentialism, and virtue ethics as the major forms of normative ethical theory for deter-
mining ethical actions:51 deontology considers the action in and of itself, while consequen-

46 Holl, E., & Melzer, A. (2022). Moral minds in gaming: A quantitative case study of moral 
decisions in Detroit: Become human. Journal of Media Psychology: Theories, Methods, and 
Applications, 34(5), 287–298.

47 Stang, S. (2019). This action will have consequences: Interactivity and player agency. Game 
Studies, 19(1).

48 Luck, M. (2009). The gamer’s dilemma: An analysis of the arguments for the moral distinc-
tion between virtual murder and virtual paedophilia. Ethics and Information Technology, 11(1), 
31–36. https:// doi .org/ 10 .1007/ s10676 -008 -9168 -4

49 Davnall, R. (2021). What does the gamer do?. Ethics and Information Technology, 23(3), 
225–237.

50 Davnall (2021).
51 Thomas, A. J. (2011). Normative Ethics. Philosophy. https:// doi .org/ 10 .1093/ obo/ 

9780195396577 -0082.
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tialism focuses on the end result of behaviour. Virtue ethics, on the other hand, emphasises 
the importance of being charitable or benevolent, and a virtue is an excellent trait of character 
that goes all the way down and involves the wholehearted acceptance of a distinctive range of 
considerations as reasons for action.52

In contrast, the descriptive sense of morality refers to certain codes of conduct put forward 
by a society or a group, or accepted by an individual for their own behaviour. This stems from 
a relational nature and thus is the lens through which research fields such as psychology, 
anthropology, and sociology consider morality. In this context, morality has been charac-
terised as a set of psychological adaptations that permit self-interested individuals to benefit 
from cooperation. This definition is supported by the notion of moral systems, which consist 
of a complex interplay of various elements such as values, virtues, or norms as well as evolved 
psychological mechanisms. The ultimate goal of these systems is, according to this definition, 
to suppress or regulate self-interest in order to facilitate the creation of cooperative societies.53 
Now that we better understand the concept of morality and the scope through which we will 
consider it in this chapter, a question arises: how do humans make moral decisions?

12.4.3 Moral Decision Making and Video Games

Haidt’s moral intuitionism model54 proposes that intuition is the precursor of moral judgement, 
followed by slow moral reasoning to justify the initial gut feeling. Social moral judgments are 
based on feelings and autobiographically established beliefs, which are taught by the culture 
and environment, also called norms. Moreover, Greene and Haidt55 suggest that reflection on 
one’s belief through perspective taking can lead to changing beliefs when reasoned considera-
tion conflicts with intuitions. This last point is important as it suggests that in game experience 
might impact real life attitudes of the player, depending on empathy. Empathy is an innate 
capacity that allows individuals to comprehend and share the thoughts and emotions of others, 
and it can be distinguished into three categories: emotional, motivational, and cognitive.56 
Cognitive empathy, also called perspective taking, may play a role in shaping moral behav-
iours and reasoning, as explained earlier.57

In the context of video games, perspective-taking refers to the player’s identification with 
the avatar.58 This identification or self-representation is discussed by Yee & Bailenson59 as 
the Proteus Effect, describing a behavioural conformity with a virtual self-representation, or 

52 Thomas (2011).
53 Greene, J. (2014). Moral Tribes: Emotion, Reason, and the Gap Between Us and Them. 

Penguin; Haidt, J. (2012). The Righteous Mind: Why Good People are Divided by Politics and 
Religion. Penguin.

54 Haidt (2012).
55 Greene (2014) and Haidt (2002).
56 Camassa (2019); Decety, J., & Cowell, J. M. (2014). The complex relation between morality 

and empathy. Trends in cognitive sciences, 18(7), 337–339; Decety (2015).
57 Haidt (2012).
58 Cohen, J. (2001). Defining identification: A theoretical look at the identification of
audiences with media characters. Mass Communication and Society, 4(3), 245–264. https:// doi 

.org/ 10 .1207/ S15327825MCS0403 _01; Klimmt. (2009).
59 Yee & Bailenson (2007)
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avatar. It has been observed that this effect could last post-gaming experience.60 Going back 
to the term perspective taking, its consequences seem to have a significant impact on one’s 
motivation towards justice for a group or in general.61 In other words, it can motivate prosocial 
behaviours, or positive behaviours, towards others. To sum up, taking someone’s perspec-
tive in a video game, and thus experiencing some type of situation through identification/
self-representation with an avatar, might lead to adding to the library of knowledge of a gamer, 
and participating in changing their social beliefs, or social norms, finally having an impact on 
their behaviour.

Interestingly, a study based on Red Dead Redemption 2 found that video game based 
empathy for characters seemed to relate to morality when it comes to harmful situations and 
moral decisions, which are often based on several moral intuitions.62 This entails that negative 
emotional situations would lead to higher empathy for the character, and thus stronger effect 
on the moral deliberation and decisions of the player in game, with possible repercussions 
outside of the game for the player. This suggestion is supported by Smiley63 who studied this 
identification effect on morality in books, concluding that when a character a reader identifies 
with suffers social immorality, participants had a tendency to change their moral judgements 
regarding this injustice in society. The effect is explained by Tousignant et al;64 individuals 
might feel the negative emotions of peers through this perspective taking, and thus be moti-
vated to change their own behaviours to decrease the uncomfortable emotional experience. 
This could lead to the reduction of partiality in the attitude towards a prejudiced social group. 
Thus, when exposed to morally and emotionally uncomfortable choices such as for instance, 
allowing a little girl to see an android’s corpse in Detroit: Become Human, the perspective 
taking a player has might impact their beliefs towards android as objects or not (in the context 
of the game), and may impact their overall perception of artificial intelligence systems.

On the other hand, it is argued that in certain contexts, immoral content or actions in video 
games can result in reflection and moral deliberation for gamers.65 Indeed, technological 
advances in graphics and social features, such as emotions, can also contribute to a greater 
sense of interactivity and immersion in video games.66 This feeling of being socially and 
self-present in the game world can make players feel more connected to the moral dilemmas 

60 Pena, J., Hernández Pérez, J. F., Khan, S., & Cano Gómez, Á. P. (2018). Game 
perspective-taking effects on players’ behavioral intention, attitudes, subjective norms, and 
self-efficacy to help immigrants: the case of “papers, please”. Cyberpsychology, Behavior, and 
Social Networking, 21(11), 687-693. https:// doi .org/ 10 .1089/ cyber .2018 .0030

61 Decety & Yoder (2016).
62 Grohmann, L., Holl, E., & Melzer, A. (2021). Moral Judgment in Video Games: Effects 

of Medium, Moral Intuitions and Media-Based Empathy. In 12th Media Psychology Conference 
(MediaPsych 2021), p. 100.

63 Smiley, J. (2008). 13 Ways of Looking at the Novel. Anchor.
64 Tousignant, B., Eugène, F., & Jackson, P. L. (2017). A developmental perspective on the 

neural bases of human empathy. Infant Behavior and Development, 48, 5–12.
65 Bowman, N. D., Ahn, S. J., & Mercer Kollar, L. M. (2020). The paradox of interactive 

media: The potential for video games and virtual reality as tools for violence prevention. Frontiers 
in Communication, 104; Katsarov, J., Christen, M., Mauerhofer, R., Schmocker, D., & Tanner, C. 
(2019). Training moral sensitivity through video games: A review of suitable game mechanisms. 
Games and Culture, 14(4), 344–366.

66 Hartmann & Vorderer (2010).
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presented, leading them to make decisions that are consistent with their personal values and 
beliefs.67 Thus, personal morality plays an important role in video games decisions and can 
affect the choices made by players when presented with moral dilemmas. But when consider-
ing why gamers play morally challenging video games, Holl et al. (2020) find that three main 
motivations prevail: escapism, exploration, and situational motivation. Escapism can lead 
players to abandon their moral beliefs in order to enjoy moral transgressions, while explo-
ration is characterised by experimentation and lower emotional engagement, and multiple 
playthroughs may reduce moral engagement. Thus, moral decisions in game might not alway 
impact the gamers the same way depending on why and how they are playing. This is impor-
tant to consider to understand better how video games can reflect or reinforce moral codes, but 
also contribute (or not) to their formation for an individual.

The question we will now address is how do video game moral decision making experiences 
impact gamers in their everyday moral deliberation, and thus, social behaviour, building on 
three moral controversies raised by scholars and the media alike; violence, sexism, and cul-
tural appropriation.

12.4.4 Violence and Aggressive Behaviour

We will here first discuss the ongoing debate about the link between violent video games 
and real-life aggression, and summarise recent research findings on this topic. The issue of 
whether violent video games cause real-life aggression has been a long-standing and heavily 
debated topic in the research community.68

On one hand, a segment of the academic community argues that violent video games 
may have negative effects on social behaviour. This is in line with social learning theory, 
which posits that children learn to exhibit aggressive behaviour by observing others acting 
aggressively and witnessing how such behaviours are reinforced over time.69 It is argued that 
playing violent video games, which often feature approved and rewarded in-game violence, 
may lead to an increase in aggression that is then translated into the player’s everyday behav-
iour.70 Furthermore, meta-analyses on this topic provide evidence for the impact of violent 
video games on behaviour.71 However, concerns have been raised about the methodological 
approaches used in these studies. For instance, Hilgard et al.72 contend that a publication bias 

67 Weaver & Lewis (2012).
68 Greitemeyer, T. (2022). The dark and bright side of video game consumption: Effects of 

violent and prosocial video games. Current Opinion in Psychology, 101326.
69 Bandura, A., & Walters, R. H. (1977). Social learning theory (Vol. 1). Prentice Hall: 

Englewood Cliffs.
70 Gentile, D. A., & Gentile, J. R. (2008). Violent video games as exemplary teachers: A con-

ceptual analysis. Journal of Youth and Adolescence, 37, 127–141.
71 Prescott, A. T., Sargent, J. D., & Hull, J. G. (2018). Metaanalysis of the relationship between 

violent video game play and physical aggression over time. Proceedings of the National Academy 
of Sciences, 115(40), 9882–9888; Greitemeyer, T., & Mügge, D. O. (2014). Video games do affect 
social outcomes: A meta-analytic review of the effects of violent and prosocial video game play. 
Personality and social psychology bulletin, 40(5), 578–589.

72 Hilgard, J., Engelhardt, C. R., & Bartholow, B. D. (2013). Individual differences in motives, 
preferences, and pathology in video games: the gaming attitudes, motives, and experiences scales 
(GAMES). Frontiers in Psychology, 4, 608.
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exists in support of the short-term effects of violent video games on aggression, whereas 
pre-registered studies - which are not subject to this bias - have failed to find such effects.73 
Despite ongoing methodological discussions about the validity of results, the statistical link 
between violent video games and aggressive behaviour appears to be weak at best.74 A recent 
meta-analysis also revealed that the relationship between violent games and aggressive or 
prosocial behaviour is negligible, with only small relationships found with aggressive affect 
and cognitions.75

In contrast, the relationship between violent games and desensitisation appears to be much 
stronger.76 Interestingly, further research suggests that competition within games rather than 
violence may be more impactful in terms of provoking aggressive behaviour in gamers.77 In 
addition, it appears that specific game features, such as levels of frustration or the pace of 
action, may contribute to the observed association between violent video game play and 
heightened aggression.78

Ultimately, the debate regarding the link between violent video games and real-life aggres-
sion has been ongoing and heavily discussed in the research community. While some scholars 
argue that violent video games may have negative effects on social behaviour, others main-
tain that the statistical relationship between violent video games and aggressive behaviour 
appears to be weak at best. This debate is thus not settled yet, and requires further research 
with reproducible design and control of different variables such as, e.g., frustration, pace, and 
competition.

73 Hilgard, J., Engelhardt, C. R., Rouder, J. N., Segert, I. L., & Bartholow, B. D. (2019). 
Null effects of game violence, game difficulty, and 2D: 4D digit ratio on aggressive behavior. 
Psychological Science, 30(4), 606–616; McCarthy, R. J., Coley, S. L., Wagner, M. F., Zengel, B., 
& Basham, A. (2016). Does playing video games with violent content temporarily increase aggres-
sive inclinations? A pre-registered experimental study. Journal of Experimental Social Psychology, 
67, 13–19; Kühn, S., Kugler, D. T., Schmalen, K., Weichenberger, M., Witt, C., & Gallinat, J. 
(2019). Does playing violent video games cause aggression? A longitudinal intervention study. 
Molecular Psychiatry, 24(8), 1220–1234.

74 Mathur, M. B., & VanderWeele, T. J. (2019). Finding common ground in meta-analysis “wars” 
on violent video games. Perspectives on Psychological Science, 14(4), 705–708; López-Fernández, 
F. J., Mezquita, L., Etkin, P., Griffiths, M. D., Ortet, G., & Ibáñez, M. I. (2021). The role of violent 
video game exposure, personality, and deviant peers in aggressive behaviors among adolescents: 
A two-wave longitudinal study. Cyberpsychology, Behavior, and Social Networking, 24(1), 32–40.

75 Ferguson & Wang (2022).
76 Lindner, D., Trible, M., Pilato, I., & Ferguson, C. J. (2020). Examining the effects of 

exposure to a sexualized female video game protagonist on women’s body image. Psychology of 
Popular Media, 9(4), 553.

77 Dowsett, A., & Jackson, M. (2019). The effect of violence and competition within video 
games on aggression. Computers in Human Behavior, 99, 22–27.

78 Devilly, G. J., O’Donohue, R. P., & Brown, K. (2023). Personality and frustration predict 
aggression and anger following violent media. Psychology, Crime & Law, 29(1), 83–119; Elson, 
M., Breuer, J., Van Looy, J., Kneer, J., & Quandt, T. (2015). Comparing apples and oranges? 
Evidence for pace of action as a confound in research on digital games and aggression. Psychology 
of Popular Media Culture, 4(2), 112.
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12.4.5 Sexualisation and Violence Towards Female Characters

While video games can serve as a tool to promote diversity and inclusivity, the depiction of 
female characters has been a topic of debate. In this section, we will explore the potential influ-
ence of sexual objectification and virtual violence against female characters in video games on 
real-life attitudes towards women.

One relevant question is how the presence of sexualised female characters in video games 
can affect female players. Objectification theory79 posits that frequent exposure to sexually 
objectifying media messages can socialise women to turn this sexualisation inward, engaging 
in self-objectification. This can have consequences on attitudes such as valuing one’s body in 
terms of its appearance rather than its competence, thinking about one’s appearance primarily 
from the perspective of others, and treating one’s body as if it is capable of representing the 
self.80 However, correlational research suggests that women who engage in self-objectifica-
tion are more likely to objectify other women,81 contributing to the cultural occurrence of 
sexualisation.

The first question to ask is thus the impact of exposure to sexualised female bodies on 
female players. Lindner et al.82 investigated the consequences on female players’ body sat-
isfaction and aggression towards other women, finding mixed results. In their study, female 
players were randomly assigned to play either a more or less sexualised avatar in a Tomb 
Raider game. Exposure to a sexualised avatar in a video game did not significantly impact 
on participants’ reported self-objectification and body dissatisfaction, as well as hostility and 
aggression towards other female confederates. These suggest that video games exposure to 
sexualised females may not have a substantial impact on female players.

Other interesting correlational research suggests that individuals who sexually objectify 
women are likely to hold negative attitudes towards them83 and perceive them as less compe-
tent.84 Therefore, it is necessary to examine the impact of exposing players to sexual objectifi-
cation and virtual violence against females on players’ real life attitudes.

Beck and Rose85 conducted a study to investigate the potential link between exposure to 
sexual objectification and virtual violence against female characters in video games and neg-
ative attitudes towards women. Participants were randomly assigned to either a control group 

79 Fredrickson & Roberts (1997).
80 Lindner, D., & Tantleff-Dunn, S. (2017). The development and psychometric evaluation 

of the Self-Objectification Beliefs and Behaviors Scale. Psychology of Women Quarterly, 41(2), 
254–272.

81 Lindner, D., Tantleff-Dunn, S., & Jentsch, F. (2012). Social comparison and the ‘circle of 
objectification’. Sex roles, 67, 222–235; Strelan, P., & Hargreaves, D. (2005). Women who objec-
tify other women: The vicious circle of objectification? Sex Roles, 52.

82 Lindner et al. (2020).
83 Vaes, J., Cogoni, C., & Calcagnì, A. (2020). Resolving the human–object divide in sexual 

objectification: How we settle the categorization conflict when categorizing objectified and nonob-
jectified human targets. Social Psychological and Personality Science, 11(4), 560–569/

84 Johnson, V., & Gurung, R. A. (2011). Defusing the objectification of women by other 
women: The role of competence. Sex Roles, 65, 177–188.

85 Beck, V., & Rose, C. (2018). Is sexual objectification and victimization of females in video 
games associated with victim blaming or victim empathy? Journal of Interpersonal Violence. 
https:// doi .org/ 10 .1177/ 0886260518770187
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that played Madden NFL 12 or an experimental group that played Grand Theft Auto, a game 
in which strong sexual violence against sexualised women can be carried out. The study found 
that initially, the group playing Grand Theft Auto did not show any significant difference in 
rape myth acceptance compared to the control group. However, the same experimental group 
showed a decrease in rape myth acceptance over time, and the effect became statistically 
significant by the end of the study, six months later. These findings suggest that exposure to 
sexual objectification and violence against female characters in video games may have a more 
complex and nuanced impact on attitudes towards women than previously believed.

Furthermore, Ferguson et al.86 conducted a recent meta-analysis investigating the relation-
ship between sexualisation in video games and players’ mental well-being, as well as sexist 
and misogynistic attitudes and behaviours. The meta-analysis found that current evidence 
does not support concerns that sexualised game content negatively affects players’ mental 
well-being or is positively associated with sexist and misogynistic attitudes and behaviours.

Therefore, the relationship between video games and attitudes towards women is multifac-
eted. While exposure to sexual objectification and violence against women in video games 
may not necessarily lead to negative attitudes towards women, there is still a societal need to 
improve the representation of women and female characters in games.

12.4.6 Cultural (Mis)Representation or Appropriation

Video games can be a platform to explore and celebrate different cultures, encouraging 
exchange and appreciation, but different cultures might also be misrepresented or appropriated 
by developers.

Culture is a complex concept, and can be grasped as a sum of knowledge, belief, customs, 
habits, and laws, in addition to other capabilities of humans in a given society.87 Its misrep-
resentation or appropriation can lead to strong negative repercussions such as nonrecognition, 
misrecognition and exploitation.88 However, Lenard and Balint89 argue that there are not so 
many occurrences of serious wrongful cultural appropriation, but misrepresentation of cultures 
is still of importance. Thus, the representation of culture in video games is to be looked into 
closely to ensure respect of different and diverse cultures.

In video games, cultural representation is discussed as a heritage displayed through, e.g., 
architecture reproduction, people portrayal, the inclusion of artefacts, and language use.90 In 
their study investigating and evaluating the cultural heritage and representation of muslims 
in Assassin’s Creed 1 and Unearthed: Trail of Ibn battuta, Balela and Mundy91 conclude that 
despite investing substantial time and resources into design, video game developers make 

86 Ferguson et al. (2022).
87 Birukou, A., Blanzieri, E., Giorgini, P., and Giunchiglia, F. (2013). A formal definition of 

culture. In Sycara, K., Gelfand, M. & Abbe, A. (eds), Models for Intercultural Collaboration and 
Negotiation, Springer, pp. 1–26.

88 Lalonde, D. (2021). Does cultural appropriation cause harm?. Politics, Groups, and 
Identities, 9(2), 329–346.

89 Lenard and Balint (2020).
90 Balela, M. S., & Mundy, D. (2015). Analysing Cultural Heritage and its Representation in 

Video Games. In DiGRA Conference (pp. 1–16).
91 Balela and Mundy (2015).
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decisions that impact the accuracy of cultural representation in their games. Designers should 

thus improve their awareness of cultural production and give greater consideration of cultural 

impact in design to propose more informed products. In other words, not that all games should 

mirror reality, but that greater awareness leads to greater consideration.

On the other hand, games such as Nishan Shaman, a music video game based on Chinese 

ethnic minorities, are an example of appropriate cultural representation in video games.92 The 

game is based on the Manchu shaman legend and integrates Manchu culture into its narrative 

to make it immersive with the shamanic culture. It provides a new way for a traditional ethnic 

minority culture to spread to younger generations and the general public through modern 

media.

With the aim to understand and represent cultures accurately in games, co-design should 

be implemented. It has already been done in other contexts to represent child protection and 

dementia sufferance for example,93 but also in the case of design for location based games 

(LBGs) for cultural heritage.94 This last study argues the importance of including communities 

and heritage professionals for contextual relevance and content validity in such game design, 

as well as promoting awareness and learning about intangible cultural heritage of, e.g., crafts-

manship and artisanal technologies. This spread of culturally accurate representations is of 

importance as it might impact gamers’ perception of the world surrounding them.

A systematic review of sixty-two studies identified to analyse behavioural-change, 

content understanding, knowledge acquisition, and perceptual impacts was carried out 

by Shliakhovchuk and Muñoz García.95 The authors’ findings suggest that video games 

have the potential to help to acquire cultural knowledge and develop intercultural literacy, 

socio-cultural literacy, cultural awareness, self-awareness, and the cultural understanding of 

different geopolitical spaces, to reinforce or weaken stereotypes, and to some extent facilitate 

the development of intercultural skills. Shliakhovchuk96 designed Chuzme, an educational 

digital game designed to raise cultural self-awareness and acknowledge cultural biases. The 

author concludes that through the development of cultural literacy of gamers, their attitude 

towards, and communication with specific stereotypical groups such as migrants, or refugees 

can be ameliorated.

Thus, video games can promote cultural exchange and appreciation, but developers must 

avoid misrepresentation and appropriation. Co-design with communities and heritage profes-

sionals is important for accurate cultural representation, which can impact gamers’ perception 

of the world. Accurate representation in video games can also help to develop intercultural 

92 Balela and Mundy (2015).
93 Davies, R., & Flynn, R. Explicit and Implicit Narratives in the Co-Design of Videogames. 

in Maragiannis, A. Final Paper/Proceedings of the Digital Research in the Humanities and Arts 
Conference, DRHA2014, London. (p. 73).

94 Koutsabasis, P., Partheniadis, K., Gardeli, A., ... & Filippidou, D. E. (2022). Co-designing 
the user experience of location-based games for a network of museums: Involving cultural heritage 
professionals and local communities. Multimodal Technologies and Interaction, 6(5), 36.

95 Shliakhovchuk, O., & Muñoz García, A. (2020). Digital game-based learning for D&I: 
conceptual design of an educational digital game Chuzme. In: Proceedings INNODOCT/19. 
International Conference on Innovation, Documentation and Education.

96 Shliakhovchuk, O. (2019). Cultural literacy acquisition through video game environments of 
a digitally born generation (Doctoral dissertation, Universitat Politècnica de València).
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literacy, awareness, and understanding. As video games gain popularity and cultural rep-
resentation becomes more important, developers should strive to be more aware of cultural 
production and consider the cultural impact of their design decisions.

To conclude, in regards to violence and aggressivity, sexualisation and violence towards 
women, and cultural appropriation and misrepresentation, the empirical discourse is still at 
a discussion stage. Indeed, the transfer effects of morality from in-game behaviour and context 
to social real life behaviour should be viewed with great caution. Behaviours in video games 
and their possible impact on real life attitudes in specific cases have now been discussed, and 
lead us to the final layer of our overview; the gaming culture as a whole.

12.5 GAMING CULTURE AS A WHOLE

Although video games have been at the forefront of various recurrent, and controversial 
debates, such as aggression, violence,97 and addiction.98 There are various benefits to engaging 
with video games, including the opportunity for social connection to players and the commu-
nity, as demonstrated throughout the covid pandemic lockdowns.99 The video gaming domain 
captures a diverse population thus, promoting socialisation across various demographic 
groups.100 In this first part, we will review what it entails to identify as a gamer.

12.5.1 Identifying as a Gamer

Individuals within the video game community have been categorised in two primary ways – as 
players or gamers. As discussed by Grooten and Kowert,101 in the simplest terms, ‘gamer’ has 
been used to categorise anyone who plays video games, whilst others have adopted ‘gamer’ as 
an aspect of social identity. The former definition, which simply refers to anybody who plays 
video games, is questionable when considering that not all players identify as gamers. This is 
expected as ‘gamer’ is steeped in negative societal conceptions.102 The simplistic construction 
of ‘gamer’ fades when considering the distinctions between players and gamers, as the gaming 
domain extends beyond simply playing – encapsulating multiple levels of user, and non-user, 
engagement.

The level of personal significance can distinguish the terms player and gamer. There is 
also a differentiation between the short-term and long-term effects of socialisation through 
gaming in that a player is a temporary, functional status obtained while playing a digital game 

97 Ferguson (2007); Anderson et al. (2010); Huesmann (2010).
98 Griffiths et al., 2012; Bean et al. (2017).
99 Barr, M., & Copeland-Stewart, A. (2022). Playing video games during the COVID-19 pan-

demic and effects on players’ well-being. Games and Culture, 17(1), 122–139.
100 Kowert, R. (2020). Dark Participation in Games. Frontiers In Psychology, 11. doi: 10.3389/

fpsyg.2020.598947.
101 Grooten, J., & Kowert, R. (2015). Going beyond the game: Development of gamer identities 

within societal discourse and virtual spaces. Loading, 9, 70–87. https:// journals .sfu .ca/ loading/ 
index .php/ loading/ article/ view/ 151.

102 Hoffswell, J. (2017). Factoring in gamer identity: the application of social identity theory and 
flow to understanding video game violence effects. 2017 MU dissertations. 
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(Grooten & Kowert, 2015). Subsequently, an individual is considered a player in the first 

instance of game interaction. In contrast, ‘gamer’ is a concept comprising the longitudinal 

aspects of self-construction, self-perception, individual societal and cultural positioning.103

Critically, gaming culture is frequently considered toxic culture due to the exclusion of 

individuals who do not adhere to a certain ‘mould’104 reflected in the outdated, stereotypical 

characteristics assigned to ‘gamers’. This is further reflected in the abundance of video games 

containing age, ethnicity, and gender inequalities – they often feature narrow and dated ideas 

of femininity, are male-only, or are degrading towards females.105

12.5.2 Gamergate or a Tale of Toxicity Towards Women

Gaming culture has historically cultivated prejudicial attitudes and negative-gender based ste-

reotypes towards female players and gender-based hostility is evident across the community.106 

The societal importance of these issues is evident when considering the harassment campaign 

coined ‘Gamergate’107 and the anti-discrimination lawsuit against Activision Blizzard.108 The 

Gamergate discourse emphasised issues of ethics in journalism and the oppressive, sexist por-

trayals of female characters in video games, following several reports of harassment against 

women journalists and game designers.109 The movement encouraged broader discussions of 

privilege and identity politics across the gaming domain.110 But findings from Buyukozturk 

et al.111 demonstrated how within gaming communities, specifically those within Reddit 

(a popular online forum with a large presence of gaming subgroups), the nature of discussions 

created barriers and facilitated the breakdown of collective action efforts stemming from the 

movement. Since then, ‘anti-feminist’ gamers continue to contest those who support the devel-

opment of progressive and inclusive gaming content.

The campaign against Activision Blizzard exposed that not only do female players within 

the gaming community face hostility, but female employees within the industry are also targets 

of discrimination. The company was found to foster a sexist culture, in which women expe-

rienced instances of sexual misconduct, harassment, threats, and were paid far less than their 

male colleagues (Winslow & Gurwin, 2021), emphasising widespread discriminatory behav-

iours targeted at women across the domain. Research from Kivijärvi and Katila (2021) has 

crucial links to this issue, suggesting women within the gaming industry submit to the hegem-

onic gamer discourse, reproducing the masculine gamer notions in order to gain recognition 

as viable members of the community. This highlights just some of the many consequences of 

103 Grooten & Kowert (2015).
104 Kowert (2020).
105 Lavigne, C. (2015). “I’m batman” (and you can be too): Gender and constructive play in the 

Arkham game series. Cinema Journal, 55, 133–168
106 Hussain & Griffiths (2008); Maclean (2016); McLean & Griffiths (2013); (2019).
107 Dewey, C. (2014, October 14). The only guide to Gamergate you will ever need to read. The 

Washington Post; Romano, A. (2021, January 7). What we still haven’t learned from Gamergate.
108 Winslow & Gurwin (2021).
109 Ferguson & Glasgow (2021).
110 Braithwaite (2016).
111 Buyukozturk et al. (2018).
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a masculine-superordinate gaming culture, as players with diverse gender identities are argua-
bly forced to align themselves with the masculine ideal, or face hostility.

A data leak from the streaming site Twitch depicted that the issues women face within the 
domain extend beyond verbal stigmatisation. The unprecedented leak posted vast amounts of 
data from Twitch, displaying the disproportion of revenue between gaming streamers. The 
leak revealed no female streamers were in the top third of highest earners and, overall, women 
only made up 16% of the top 1,000 streamers on the site.112 These instances highlight signif-
icant issues within the community, which are a product of the culture the video game domain 
has cultivated.

12.5.3 A Stereotype to Break and a Culture to Change

Despite the diverse population of players, and the extensive presence of women engagement 
with video games, the industry and culture remain fixated on a masculine gamer identi-
ty.113 This is an ongoing challenge that researchers face. The stereotypical characteristics of 
‘gamers’ have been historically considered as ‘mostly young, mostly nerdy and most defi-
nitely male’114 and they are reinforced through ridicule and satire across media.115 In contrast 
to this stereotype, the average player is 35–44 years old, and women represent a significant 
proportion of players. Lessening this juxtaposition is crucial, particularly as identity is a cat-
alyst for gender-based discrimination across the domain.116 Although the community has 
somewhat shifted to separate from the outdated, stereotypical representation of gamers, new 
labels adopted within gaming communities have since spurred separation and in-turn, hostility 
between players.

For example, discussions of ‘hardcore’ and ‘casual’ gamers are frequently used across 
research117 and have gained a widespread presence in gaming communities. Critically, male 
players are more likely to align with the characteristics of hardcore players.118 The impact of 
players’ gender in these typologies is crucial, as these labels have since been used by some 
players to distinguish ‘real’ gamers (i.e., hardcore, male players) from ‘fake’ (i.e., casual, 
female players) gamers – further perpetuating negative gender-based stereotypes within the 
culture.119 Moreover, categorisations such as ‘gamer girls’ have quickly become embedded in 
the domain as a term that sexualises, stigmatises, and stereotypes female players.120 ‘Gamer 

112 Asarch, S. (2021, October 8). 10 Biggest Revelations from The Unprecedented Twitch Leak. 
Inverse.

113 Kafai, Y. B., Heeter, C., Denner, J., & Sun, J. Y. (2008). Beyond Barbie and Mortal Kombat: 
New Perspectives on Gender and Gaming. Cambridge, Massachusetts: The MIT Press.

114 Harwell, D. (2014, Oct 18). More women play video games than boys, and other surprising 
facts lost in the mess of gamergate. The Washington Post, 17.

115 Kowert, R., Griffiths, M. D., & Oldmeadow, J. A. (2012). Geek or chic? Emerging stereo-
types of online gamers. Bulletin of science, technology & society, 32(6), 471–479.

116 De Grove et al. (2015); Kaye & Pennington (2016); Powell & Kaye (2018).
117 Morin et al. (2016); Kapalo et al. (2015); Shaw (2012); Kuittinen et al. (2007); Fritsch et al. 

(2006); Ip & Jacobs (2005).
118 Kapalo et al. (2015); Phan et al. (2012).
119 Paaßen et al. (2017); Vanderhoef (2013); Harrison et al.(2016).
120 Harrison et al.(2016); Turner, (2021).
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girl’ has connotations that women players are less skilled, less engaged gamers who do not 
belong in the domain, implying they ‘aren’t real gamers’.

12.5.4 Changing the Game to Change the Gamer

Representation in video games is an on-going issue with various factors to consider, including 
the representation of industry figures, video game protagonists, accessibility of games, and 
the audiences games are targeted towards. Although communities, developers and organisa-
tions have moved towards an inclusive representation of players, further work is necessary to 
combat the historical connotations associated with ‘gamers’ and the video game community.

Various aspects of gaming allow players to explore their identity.121 Games that create 
playful spaces, allowing for meaningful exploration, can provide positive experiences and 
safe spaces for players’ to explore their gender identity.122 The ability to ‘gender swap’ 
through avatar creation is one example of how identity can be explored diversely through 
digital games,123 where players have used this opportunity to emphasise the appearance of 
their avatar. The significance of representation within video games is well-demonstrated 
when exploring research on avatars.124 That is, avatars are an important aspect of identity 
embodiment and expression for players, and require a significant shift to improve inclusion 
of non-white, non-cis, non-male players.125 If current avatars lack crucial representation of all 
individuals encompassed within the video game community, then the benefits of embodiment 
and expression are accessible only to those represented.

Significant work is being undertaken by communities within video games, to shift the 
culture. Crucial work by organisations such as Women in Games, GaymerX, and TakeThis.org 
are creating positive, inclusive discourses within the community to shift the culture and rep-
resent all players. Although the gaming community sees active groups in its core, it is crucial 
to consider the role of games themselves. Despite the positive shift, groups and individuals 
within the community still engage and promote negative stereotypes and hostility towards 
players who have been underrepresented by the culture. Considering the representation of all 
players in games is crucial in order to shift the culture, and thus to change individual behaviour.

121  Bessière et al (2007); Wonica (2014).
122 George, L. (2021, October). Investigating the Role of Technology in Supporting Exploration 

of Gender Identity Through Games and Play. In Extended Abstracts of the 2021 Annual Symposium 
on Computer-Human Interaction in Play (pp. 399-400). doi: 10.1145/3450337.3483516.

123 Paik, P., & Shi, C. (2013). Playful gender swapping: user attitudes toward gender in 
MMORPG avatar customisation. Digital Creativity, 24(4), 310–326. https:// doi .org/ 10 .1080/ 
14626268 .2013 .767275.

124 Yoon & Vargas (2014); McMenomy (2011); Eklund (2011).
125 Euteneuer, J. S. (2016). Default characters and the embodied nature of play: Race, gender, 

and gamer identity. Press Start, 3(1), 115–125. https:// press -start .gla .ac .uk/ index .php/ press -start/ 
article/ view/ 50.
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12.6 CONCLUSION

In conclusion, video game ethics is a complex topic that requires a multidisciplinary approach 
to fully understand. From a psychology-driven perspective, we have discussed the impact 
of video games on mental health, cognitive skills, social behaviours, and the overall gaming 
culture. We have shown that video games have the potential to enhance cognitive and social 
skills in players, and the diverse nature of game mechanics allows for the development of 
various skills, which can be translated into other areas of players’ lives, including education.

However, there are still ongoing debates and controversies surrounding the impact of video 
games on players. For example, while the effects of video games on well-being may be small, 
cumulative effects over time could still have a significant positive impact on gamers, and 
video games have the potential to be used as readily-available tools for promoting mindful-
ness, teaching positive behaviours for one’s physical health, and improving gamers’ overall 
well-being. On the other hand, there are concerns about the potential negative impacts of video 
games on players, such as addiction and dark patterns manipulations.

In terms of the impact of video games on pro- or anti-social real-life behaviour, the relation-
ship between video games and attitudes towards violence, sexism, and cultural appropriation 
is complex and multifaceted. While some studies suggest a link between violent video games 
and real-life aggression, others argue that the relationship is weak at best. Similarly, exposure 
to sexual objectification and violence against female characters in video games may not nec-
essarily lead to negative attitudes towards women, but there is still a societal need to improve 
the representation of women and female characters in games.

Finally, we have discussed the role of the gaming culture as a whole. While there have 
been positive shifts towards greater representation and inclusivity in the gaming community, 
there are still groups and individuals who engage in negative stereotypes and hostility towards 
players who have been underrepresented by the culture. Therefore, it is crucial to consider 
the representation of all players in games in order to shift the culture and change individual 
behaviour.

In summary, video game ethics is a complex and ongoing discussion that requires continued 
multidisciplinary research and collaboration to fully understand the impacts of video games on 
players and society as a whole. While video games have the potential to enhance cognitive and 
social skills and promote positive behaviours, there are also concerns about potential negative 
impacts on players. As such, it is important to continue to critically examine the impact of 
video games on players and the culture surrounding them to ensure that they are used in ways 
that benefit individuals and society as a whole.
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Abstract 
 

Artificial intelligence (AI) is increasingly integrated into society as a social agent, raising concerns and 

shaping public perceptions. This study examines whether role-playing as an artificial agent (android)  

in a narrative-driven video game, Detroit: Become Human, influences players' attitudes toward 

artificial agents. Across two studies, we tested whether engaging with the game's moral dilemmas and 

emotionally charged scenarios could shift attitudes towards AI entities. 

Study 1 (N = 35) examined explicit belief changes, finding that participants who played as an 

AI avatar exhibited greater openness to artificial agents in caregiving roles and were likelier to believe 

that machines could develop consciousness. However, attitudes toward AI in other domains, such as 

autonomy or trust, remained unchanged. Study 2 (N = 50) expanded on these findings by 

incorporating a virtual reality interaction with an artificial agent to measure implicit attitudes and 

behavioural responses. While participants identified more strongly with the AI avatar in the 

experimental condition, this did not consistently translate into increased trust, mimicry, or altered 

moral judgments about AI. 

These findings suggest that while video games can promote perspective-taking and 

domain-specific attitude shifts, they do not lead to broad changes in AI-related beliefs or the moral 

agency attributed to artificial agents. The study contributes to discussions on human-AI interaction, 

the Proteus effect, and the potential for interactive storytelling to influence critical thinking about 

emerging technologies. Future research should explore the long-term impact of AI-centered narratives 

on public attitudes and policy considerations. 

 
Keywords: Artificial Intelligence Perception, Narrative Video Games, Human-AI Interaction, Proteus 
Effect 
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1. Introduction  

Artificial Intelligence (AI) holds the potential to transform and augment human tasks and activities 

across various industries (Dwivedi et al., 2021). In particular, AI is being used as a social agent, also 

called an artificial agent, in fields like healthcare and education, where its social qualities aim to 

facilitate positive and meaningful interactions with humans (Boch et al., 2023; Chen et al., 2022). 

However, concerns about the potential societal impact of AI have led to negative perceptions and 

mistrust. Headlines such as "Man ends his life after an AI chatbot 'encouraged' him to sacrifice 

himself to stop climate change" (Atillah, 2023) and "Dark side of AI: Potential consequences of 

emotionless machines could impact humanity" (Pti, 2023) have elicited fear in readers, leading to 

potential resistance and negative attitudes towards AI (Gao, 2024). This resistance could impede the 

smooth adoption of AI, particularly in the public sector, where the availability of resources is usually 

low, and the sensitivity to public opinion is high (Sun & Medaglia, 2019; Yigitcar et al., 2022). To 

overcome these challenges, fostering an informed attitude towards AI that responsibly balances an 

appreciation of the potential benefits with appropriate caution will be necessary. 

One promising avenue that may be used to shape attitudes and reflection towards AI lies in 

meaningful and enjoyable personal experiences, specifically, role-playing games that present moral 

dilemmas. These games can influence moral perceptions and build trust towards artificial agents, 

fostering a stronger relationship between humans and technology (Vishwanath et al., 2022). By 

engaging individuals in scenarios requiring ethical decision-making and triggering emotional 

engagement, these games provide a platform for reflecting on one’s relationship with artificial agents. 

These scenarios may, thus, act as a conduit that allows people to transfer social intuitions that would 

usually be reserved for humans and encourage a constructive reflection on artificial agents as 

informative but fallible.  

 

Research has focused disproportionately on whether violent video games cause real-life aggression 

(Greitemeyer, 2018). Early studies suggested that exposure to violent video games may lead to 

aggressive behaviour (Anderson et al., 2008; Anderson & Dill, 2000; Gentile et al., 2004; Sherry, 

2001). However, the extent to which violent video games lead to aggression is still a matter of debate. 

Some studies suggest that the effects may be long-term (Anderson et al., 2008; Gentile et al., 2014; 

Hasan et al., 2013), while others argue that the effects are only short-term (Barlett et al., 2009; Kühn 

et al., 2019; Sestir & Bartholow, 2010). Several studies have failed to replicate any association 

between violent video games and aggression (Cross et al., 2022; Colwell & Kato, 2003; Tear & 

Nielsen, 2013), though meta-analyses do suggest a balance of evidence for the impact of violent 

video games, the effect is likely small and notable methodological concerns temper this interpretation; 

Prescott et al. (2018) argue that many studies fail to account for the social and environmental factors 

that may influence aggressive behaviour, leading to overestimation of the effects of video games. 

Additionally, they emphasise the role of publication bias in selecting only papers showing significant 

findings. This last concern is shared by Greitemeyer and Mügge (2014). Therefore, studies with 

pre-registered analysis plans are less susceptible to such issues (Hilgard et al., 2019; McCarthy et al., 

2016; Kühn et al., 2019). Despite ongoing methodological discussions, the statistical link between 
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violent video games and aggressive behaviour appears to be existent but weak (Mathur & 

VanderWeele, 2019; Lopez-Fernandez et al., 2021; Ferguson & Wang, 2022). 

Not all video games are violent. Prosocial video games can reduce aggression and promote 

positive behaviours, such as empathy, cooperation, and sharing (Greitemeyer & Mügge, 2014; 

Greitemeyer & Osswald, 2010; Harrington & O'Connell, 2016; Prot et al., 2014). For example, 

Greitemeyer and Osswald (2010) conducted a study in which participants played the video game 

Lemmings, where they had to help little creatures navigate through challenging situations. The 

researchers found that after playing the game, participants displayed more helpful behaviours, such 

as assisting an experimenter by picking up pencils, and were more likely to intervene when witnessing 

a woman being harassed. Additionally, playing prosocial video games can reduce aggressive 

tendencies and increase adolescents' empathy, cooperation, and sharing (Harrington & O'Connell, 

2016; Greitemeyer & Osswald, 2009). Those games were also found to enhance interpersonal 

empathy, the ability to understand others' feelings, and reduce schadenfreude, the pleasure derived 

from others' misfortune (Greitemeyer et al., 2012; Greitemeyer & Mügge, 2014). 

 

Haidt's moral intuitionism model (2012) proposes that moral judgments are initially guided by intuition, 

followed by slow moral reasoning to justify these initial gut feelings. Moral judgments would thus be 

rooted in feelings and beliefs established through personal experiences, cultural teachings, and 

societal norms. Reflecting upon one's beliefs by adopting different perspectives could lead to 

attitudinal changes when reasoned consideration conflicts with intuitions (Greene & Haidt, 2002). 

Gaming experiences may thus impact players' real-life attitudes to the extent that role-playing games 

are exercises in perspective-taking that are made immersive. In video games, perspective-taking 

refers to the player's ability to identify with and embody the avatar they control (Cohen, 2001; Klimmt 

et al., 2010). This identification or self-representation is the Proteus Effect (Yee & Bailenson, 2007), 

wherein players conform their behaviour to align with their virtual self-representation or avatar. This 

effect can persist beyond the gaming experience (Pena et al., 2018) and impact motivation to seek 

justice (Decety & Yoder, 2016). Video games that confront players with emotionally challenging 

situations may induce heightened empathy for the characters, leading to more profound moral 

deliberation and decision-making within the game context (Smiley, 2008). Under some circumstances, 

moral reflection undertaken within the context of a video game can transfer to real-world attitudes 

towards human agents (Behm-Morawitz et al., 2016). However, whether the same principle can be 

used to shape attitudes towards artificial agents remains to be seen. 

 

In the present study, we tested whether playing a narrative video game in which the players take the 

perspective of an artificial agent would impact the player's attitude towards artificial agents. The 

narrative game Detroit: Become Human (Quantic Dream, 2018) includes design features that are 

expected to maximise this effect, including emotional elements and motivated objectives (Lankoski, 

2007), a likeable avatar with a personality that can be moulded by the player (Frasca, 2001), player 

agency with clear in-game consequences from moral decisions (Dechering & Bakkes, 2018), and a 

sense of moral responsibility (Grimshaw et al., 2011). Participants played selected chapters from the 
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game and then completed attitudinal surveys to measure their explicit beliefs about AI (Study 1). 

These were also observed during a virtual-reality social interaction with an android to assess implicit 

beliefs (Study 2). 

1. Study 1 

2.1 Method 

2.1.1 Participants.  

Convenience sampling was used to recruit the participants, resulting in 35 student participants from 

the Dun Laoghaire Institute for Art, Design and Technology (IADT). The cohort consisted of 19 male 

and 16 female students. The age range of the participants was 18 to 50 years old, with a mean age of 

24 and a standard deviation of 7. The groups for both experimental conditions were randomly created. 

The explicit exclusion criteria included contraindications to playing video games, such as epilepsy. 

The IADT’s Ethics Committee approved this study. 

 

2.1.2 Design and Procedure.  

In line with the design implemented by Beck and Rose in 2018 in their study examining the effect of 

video games featuring objectified women compared to games without objectified women on 

participants' belief in the rape myth, a quantitative design with repeated measures of beliefs was 

chosen for this experiment. 

To ensure sufficient exposure, participants were required to play the games for a minimum of 

15 minutes. This decision was based on previous studies that recommended exposure times ranging 

from 10 to 30 minutes (Gabbiadini et al., 2016; Yao et al., 2010). Both participants completed a 

demographic questionnaire to control for factors such as gender identification, gaming habits, and 

familiarity with the game used in the experiment. 

Upon entering the room, participants were greeted with an information sheet and consent 

form and randomly assigned to experimental or control groups while balancing for gender. The 

questionnaires were administered in a specific order to prevent priming effects. Participants first 

completed a demographic questionnaire, followed by a beliefs questionnaire. To maintain 

confidentiality, completed questionnaires were turned over so that participants could not see their 

previous answers, particularly for the beliefs questionnaire. Next, participants received a brief 

overview of using the PlayStation 4 Pro remote and were informed that further instructions would be 

provided within the game during the first chapter. 

Upon completing the second chapter, participants completed the Avatar-Emotional 

Connection scale (Ratan & Dawson, 2016), the beliefs questionnaire for the second time, and the 

debrief sheet in a specific order to minimise potential biases. With the participant's permission, the 

researcher addressed any participant questions and scored the beliefs questionnaires to assess for 

any changes. 
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Finally, participants were allowed to ask additional questions and share their opinions about 

the experiment. The researcher ensured that participants left the room with a positive and comfortable 

experience, free from distress or discomfort related to the in-game events. 

 

2.1.3 Materials & Stimuli.  

In line with the approach taken by Heron and Belford in 2014, an emotionally impactful and immersive 

video game was chosen as the stimulus: Detroit: Become Human (Quantic Dreams, 2018). This video 

game is set in 2038 and revolves around the technological advancements of human-like androids. 

These androids perform various tasks, including household chores, childcare, and caretaking. The 

presence of androids has caused widespread human unemployment, leading to divided public 

opinion. The game has three distinct storylines involving different androids: Kara, Markus, and 

Connor. For our study, we focus solely on Kara's chapters. Kara is an android assigned to handle 

household chores for a troubled father named Todd and his 8-year-old daughter, Alice. Early on in the 

game, players witness the hostile dynamic between Todd and Alice due to Todd's violent tendencies 

resulting from his unemployment and drug addiction. When Todd becomes uncontrollably violent one 

night and attempts to harm Alice, Kara can choose to deviate from her programmed behaviour to 

protect the daughter and assist her in escaping from her abusive father. As the story unfolds, Kara 

and Alice go on the run, attempting to flee from Detroit and eventually finding refuge in Canada. 

Players face numerous moral dilemmas throughout their journey and must navigate the game by 

making difficult decisions. By focusing on Kara's chapters, we aim to delve deeper into the emotional 

and moral aspects of the game, examining how it influences players' attitudes and beliefs. 

 

The familiarity with the game was evaluated with a yes and no question: “Have you ever played 

Detroit: Become Human?”.  

 The video game-playing habits were measured by asking the participants to estimate 

themselves: “How many hours a week do you usually play video games?”. 

The Avatar-Emotion Connection Sub-Scale (Ratan & Dawson, 2016) was used to evaluate 

the player’s connection with the avatar. The measure comprises three items (e.g. ‘When scary events 

happen to your avatar, to what extent do you feel afraid?’). Each item was to be rated on a five-point 

Likert scale (1 = not at all, 5 = extremely) (Cronbach’s alpha = .77). 

The belief questionnaire was based on a survey displayed as a bonus in the game Detroit: 

Become Human (Quantic Dream, 2018). The belief questionnaire comprised five items in a 13-item 

survey built by the Quantic Dream game design team answered during the experiment in a paper and 

pen manner. The items chosen covered the topics of trust in androids and technology in general (e.g. 

‘Would you consider having a relationship with an android that looks like a human?’, ‘If you needed 

emergency surgery, would you agree to be operated on by a machine?’). Each question had to be 

answered by one of the four affirmations: ‘Yes’ (= 2 points), ‘No’ (= 0 points), ‘Don’t Know’ (= 1 point), 

‘Do not wish to answer’ (= missing value). No participants chose the ‘Do not wish to answer’ 

proposition. One question was reversed scored: ‘Do you think that technology could become a threat 

to mankind?’ as answering positively would reflect a negative feeling towards the androids. 

6 



2.2 Results  

2.2.1 Initial Controls: Playing DBH and Avatar-Emotional Connection.  

An independent samples t-test (assuming equal variance) was run to evaluate if the 4 participants 

who previously played DBH had a different score in Avatar-Emotional Connection than the 31 

participants who did not. There was not a significant difference in the scores between the participants 

who played DBH before (M = 4.24, SD = .318) and the ones who did not play (M = 3.30, SD = .932) [t 

(33) = -1.998, p = .054].  

 

2.2.2 Initial Controls: Players and Avatar-Emotional Connection.  

The second control introduced was the possible correlation between the usual number of hours 

played per week by the participants and the Avatar-Emotional Connection. No correlation was found 

between the two variables [r = .086, N = 35, p = .625]. This result allowed using all participants’ data 

for the following tests. 

 

2.2.3 Avatar-Emotional Connection.  

To evaluate if the difference in AEC was significant between the experimental condition (n = 18, M = 

3.74, SD = .589) and the control condition (n = 17, M = 3.05, SD = 1.10), an independent t-test (equal 

variance not assumed) was conducted. The results were statistically significant [t(24) = -2.293, p = 

.033]. Thus, the AEC score was significantly higher in the experimental condition. 

 

2.2.4 Changes in the Beliefs (CiB).  

First, a paired-sample t-test was conducted to compare the five items' scores before and after playing 

the game. There was a significant difference in the scores of the third item (‘Would you let an android 

take care of your children?’) before (M = .54, SD = .817) and after (M = 1.11, SD = .867) playing [t(34) 

= -4.346, p < .001]. These results suggest that the opinions on the androids and childcare changed 

positively after playing the game independently of the condition of the experiment of the participants. 

Further, a statistically significant change in the answers happened for the fifth item of the 

questionnaire (‘Do you think one-day machines could develop consciousness?’) between before (M = 

1.06, SD = .873) and after (M = 1.29, SD = .825) playing the game [t(34) = -2.472, p = .019]. These 

results suggest a significantly positive change of opinion between before and after playing the game 

by the participants, regardless of their condition, regarding the possibility of machines developing 

consciousness. On the other hand, the answers of the participants on item 1 (‘Would you consider 

having a relationship with an android that looks like a human?’), item 2 (‘Do you think that technology 

could become a threat to mankind?’) and item 4 (‘If you needed emergency surgery, would you agree 

to be operated on by a machine?’) did not change significantly before and after playing the game.  

 
2.2.5 CiB and Condition.  

The changes in the beliefs depending on the condition were investigated by implementing a 

split-per-condition paired-sample t-test. In the control condition (n = 17), the answers to the third item 

were reported to change significantly before (M = .29, SD = .588) and after (M = .82, SD = .883) 
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playing the game [t(16) = -2.729, p = .015]. In the experimental condition (n = 18), the third item 

answers did change significantly as well, before (M = .78, SD= .943) and after (M = 1.39, SD= .778) 

playing the two chapters of the game [t(17) = -3.335, p = 0.004]. These results suggest that in both 

conditions, the participants' opinion towards androids and childcare was modified positively when 

playing the game. The change seems greater in the experimental condition. The fifth item’s answers 

changed significantly in the experimental condition (n = 18) pre- (M = 1, SD = .840) and post-gaming 

(M = 1.22, SD = .808) [t(17) = -2.204, p = .042]. The results imply that participants in the experimental 

condition had their opinions concerning the possibility of machines developing consciousness altered 

positively after playing the game.  

2.3 Discussion 

Participants in the experimental condition had significantly higher scores on the 

Avatar-Emotional Connection Scale (AEC) than those in the control condition. Notably, two specific 

belief items demonstrated a shift in attitudes post-gameplay: participants in both the experimental and 

control groups responded more positively to the question, "Would you let an android take care of your 

children?" after playing the game. Additionally, participants in the experimental group alone showed a 

significant increase in agreement with the statement, "Do you think one day machines could develop 

consciousness?"  

 Rather than demonstrating a broad influence of gameplay on beliefs, these findings suggest 

that attitude shifts were domain-specific, aligning closely with the narrative themes encountered in the 

game. Specifically, both groups experienced the game through the perspective of a virtual agent 

tasked with childcare responsibilities, which could explain why attitudes toward androids caring for 

children shifted across conditions. In contrast, only the experimental group played a chapter in which 

the avatar actively grapples with the question of artificial consciousness, aligning with the observed 

shift in attitudes toward machine consciousness in that condition. 

These results support the argument that video game interventions can lead to situated 

attitude changes, in which belief shifts are constrained to the specific social contexts and themes 

presented within the game. This aligns with previous findings on the Proteus effect (Yee & Bailenson, 

2007), which suggest that players may internalise the perspectives and characteristics of their 

avatars, particularly in immersive and decision-driven narratives. However, our results indicate that 

this effect is not generalised across all beliefs about androids but is instead localised to the themes 

actively engaged during gameplay. 

 

The current findings contribute to the literature on video games and belief change. Previous 

research has demonstrated that video game experiences can shape social attitudes (Beck & Rose, 

2018; Behm-Morawitz et al., 2016; Fox et al., 2014; Peña et al., 2018), but the specificity of these 

changes has been debated. While some studies suggest a generalised shift in attitudes through 

prolonged exposure to in-game narratives (e.g., Behm-Morawitz et al., 2016), others emphasise that 

belief changes are domain-specific and contingent on the in-game experiences encountered by the 

player (e.g., Joeckel et al., 2012). Our findings align more closely with the latter perspective: belief 
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shifts were not broad and generalised but instead tied to the particular themes explored in the game. 

This suggests that avatar-driven perspective-taking is an important mechanism, but one that operates 

in a targeted rather than diffuse manner. 

Interestingly, no significant changes were observed in participants' willingness to have a 

relationship with an android resembling a human. This could be due to participants interpreting the 

term "relationship" primarily in a romantic context rather than considering other forms of social 

relationships, such as friendships. Future research should clarify item wording to reduce ambiguity. 

 

Additionally, participants already agreed with the idea of receiving emergency surgery from a 

machine prior to gameplay, leaving little room for belief shifts. This aligns with Fiske et al.'s (2007) 

competence-warmth framework, which suggests that people may attribute competence but not 

warmth to artificial agents. Similarly, there was no significant change in responses to the item 

concerning whether technology could threaten humanity, potentially reflecting deeply held societal 

concerns that are resistant to short-term intervention. 

 

2.3.1 Limitations and Study 2.  

This study has several limitations. First, the relatively small sample size may have limited 

experimental power. A larger sample would provide greater statistical confidence in detecting more 

subtle belief changes. Second, pre-existing differences in participants' gaming experience could have 

introduced variability. While prior exposure to Detroit: Become Human did not appear to influence 

results significantly, future studies should more precisely control for gaming experience. Third, the 

gameplay duration varied between 15 and 35 minutes depending on the participants’ behaviours. 

While this variation allowed for more natural engagement with the game’s role-playing elements, it 

also introduced variability in exposure. Future research should standardise gameplay duration to 

ensure consistency across participants. Finally, the belief questionnaire was adapted from a survey 

developed by the Quantic Dream game design team rather than an established psychometric 

instrument. Future research should aim to use validated questionnaires to ensure their reliability and 

construct validity. 

To address these limitations, Study 2 replicated the design with a larger sample size, more 

tightly controlled exposure times, and implicit measures derived from a virtual reality social interaction 

with a simulated artificial agent to complement explicit self-reported attitudes. This approach will help 

disentangle potential biases introduced by self-report measures and further clarify the mechanisms 

underlying video game-induced belief shifts. 

2. Study 2 

3.1 Method 

3.1.1 Participants.  

Fifty participants (15 male, 34 female, 1 non-binary/third gender) were opportunistically recruited from 

Edge Hill University campus volunteers. Among these participants, ages ranged from 18 to 29, with a 
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mean of 21,2. No specific exclusion criteria were set for participant selection; however, individuals 

who might find certain scenes in DBH distressing were advised against participating. 

 

3.1.2 Design, Procedure and Stimuli.  

A between-participants design was employed in this study due to the presence of two experimental 

conditions. Participants were assigned to a condition based on their experience playing the Detroit: 

Become Human (DBH) video game, with more experienced players assigned to the experimental 

condition. The number of participants in each condition was equal. To ensure equal exposure, each 

participant played two chapters of the game, with the first chapter lasting 15 minutes and the second 

lasting 10 minutes. 

All participants were provided with an information sheet and consent form. Following consent, 

participants were asked about their familiarity with DBH, and their responses were recorded on an 

iPad. Subsequently, participants were given the iPad to provide their general demographic information 

(e.g., age, gender, level of education). The levels of DBH that participants would play were 

determined based on their self-reported experience with the game. 

The participants were informed that they would play two chapters of DBH, and the total 

gameplay duration would be approximately 25-30 minutes. All participants played the first chapter, 

titled "A New Home," for 15 minutes. In this chapter, participants assumed the role of Kara, an 

android, and completed household chores. Once the initial 15 minutes had elapsed, the experimenter 

moved the participants to the next chapter. Depending on their assigned condition, half of the 

participants played the chapter "A Stormy Night," in which they had to rescue a character named Alice 

from her abusive father, Todd (experimental condition). The remaining participants were assigned to 

the chapter "Fugitives," where their task was to help Kara and Alice find shelter for the night (control 

condition). After completing the gameplay, participants were given an iPad to complete questionnaires 

assessing their empathy and identification with Kara and their attitudes and beliefs towards androids. 

Upon completing the questionnaire, participants were informed that they would engage in an 

interaction task using virtual reality (VR). Virtual reality (VR) was chosen as an experimental setting 

due to its ability to bridge the gap between laboratory and real-world settings. Innocenti (2017) points 

out that VR provides enhanced ecological validity, more accurately simulating real-world environments 

and situations than traditional laboratory settings. This increased ecological validity contributes to a 

more realistic and immersive experience for participants, which can lead to more reliable and 

generalizable results. Additionally, VR offers reproducibility, as experiments can be replicated with 

consistent conditions and stimuli, ensuring that findings are robust and can be validated over time 

(Pan & Hamilton, 2018).  

A period of adjustment to the VR environment was provided to all participants while the 

experimenter set up audio and visual recorders. Once participants indicated their readiness, an 

android character in the VR environment provided instructions for the upcoming task. Participants 

were instructed to respond verbally to allow the experimenter to record their answers. The first section 

of the interaction task involved the android asking participants personal questions (e.g., their course 
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preference, place of origin). In the subsequent section, participants were asked to select a location 

from three options (ranging from farthest to closest) in response to a query from the Android. 

Following this, participants were instructed to complete two tasks with the android. The first 

task involved participants having £100 and deciding how much money (ranging from £0 to £100) to 

give to the android for investment purposes. The second task presented participants with moral 

dilemma questions, such as the scenario of a man and an android struggling in the water after a 

shipwreck, and participants had to determine if it would be considered murder if the man pushed the 

android back into the water, resulting in its drowning.  

VR sessions were audio and video recorded for subsequent analysis of body language and 

vocal behaviour. Upon completion of these tasks, participants were informed that the experiment had 

concluded, and they were instructed to remove the VR headset. A written and verbal debriefing of the 

study was provided to the participants, emphasising their right to withdraw their data within two weeks 

after participation. 

 

3.1.3 Material.  

An Oculus Rift was used to interact with the Android in VR. The experimenter recorded all responses 

from the VR task using a computer keyboard. These responses were then logged into a Microsoft 

Excel document for analysis. All video recordings during the VR task were recorded using an iPhone. 

Audio recordings were recorded using a Dictaphone. 

The Robot Assumptions Questionnaire (RAQ; Nomura et al., 2008) The RAQ was used to 

see each participant's attitudes and thoughts towards androids by asking questions and despite the 

original questionnaire using a Likert scale from 1 (Not Likely at all) to 7 (Almost Certainly) to measure 

responses. The present study used a continuum scale to measure responses. Some questions in the 

original RAQ (e.g., Roles that robots are assumed to play in society: housework, physical tasks, etc.) 

were changed to fit a continuum scale by allowing participants to select each individual role (e.g., 

Which of these roles, according to you, should androids play in society? Please rate your agreement 

with the roles listed below: housework, tasks related to life and death situations in hospitals, etc.) and 

rate them on a scale of 0 (Not at all) to 100 (Definitely). Additionally, other questions in the original 

RAQ (e.g., Levels of social relationship with humans that the robots are assumed to have equal to 

humans, equal to pet animals, and similar to tools) were also changed to be measured on a 

continuum from 0 (androids are equal to tools), 50 (androids are equal to pets), and 100 (androids are 

equal to humans). 

Four questions from the Identification Scale (Van Looy, Courtois & De Vocht, 2010) were used 

to see each participant's perspective-taking towards the character they played, Kara, during the video 

game (e.g., It touches me when my character is dying). Questions were changed slightly to fit the 

present study (e.g., It would touch me if Kara died). 

3.2 Results   

Independent t-tests were used to test for differences in the RAQ and Identification Scale between the 

experimental and control conditions. It was hypothesised that those in the experimental condition 
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would score higher on both questionnaires compared to the control condition. In addition, Bayes was 

used to evaluate evidence for the null vs research hypothesis where we had p values close to the .05 

alpha level for the null hypothesis significance test. BF10 are given, indicating how likely H1 is over 

H0. A BF10 of below 1 supports the null, and above 1 supports the research hypothesis. As a rule of 

thumb, Bayes factors 1-3 are considered anecdotal, 3-10 moderate, 10–30 strong, 30-100 very 

strong, and 100+ extreme. Bayesian analysis was performed in JASP using default models and effect 

sizes (Cross et al., 2019). 

 

3.2.1 Identification scale.  

Results from the Identification Scale showed that participants in the experimental group are more 

likely to feel touched if Kara died, t(48) =-1.81, p= .038 with a medium effect size (d = .51), more likely 

to be upset if Kara died, t(48) = -2.81, p= .004 with a big effect size (d= .79), have a deeper emotional 

connection with Kara, t(48) = -2.55, p = .007 with a big effect size (d = .72), and are more likely to feel 

touched of something happened to Kara, t(35) = -2.03, p= .025 with a medium effect size (d = .57). 

These results suggest that those who played through the more emotional chapter of DBH have a 

deeper emotional connection with Kara and identify strongly with her. 

 

3.2.2 RAQ.  

Results from the RAQ show varied responses between the experimental and control conditions. 

Participants in the experimental condition were more likely to view androids as platonic partners at 

home, t(48) = -31.1, p= .002 (d = .88), more likely to engage in sexual relations with an android, t(33) 

= -29.2, p= .003 (d = .83), and are more likely to view androids as a romantic partner, t(36)= -2.5, p= 

.009 (d= .71).  

However, there was no difference between the groups with regards to the amount of 

autonomy androids should have, t(48) = -.80, p = .214 (d = .23), how androids should be treated, t(43) 

= -6.1, p= .273 (d= .17), the degree of emotional capacity androids should have, t(42) =-0.9, p= .463 

(d= .03), androids partaking in housework tasks, t(48)= -9.5, p= .174 (d= .27), androids handling life or 

death situations in hospitals, t(48) = -1.39, p= .086 (d= .39; Bf10 = 1.106), androids taking on tasks 

such as nursing, education, or social work, t(48) = -1.03, p= 1.55 (d = 2.9) and androids taking on the 

role of child carer, t(48)= -1.65, p= .053 (d= 47; Bf10 = 1.584).  

Results were also not significant for the extent to which androids may impact society, such as 

raising ethical issues, t(48)= 7,- p= .24 (d= 2), androids being beneficial to society, t(48)= -1.52, p= 

.067 (d= .43; Bf10 = 1.324), being friends of human beings, t(48)= -1.44, p= .079 (d= .41; Bf10 = 

1.181) and being blasphemous of nature, (48) = -63, p= .265 (d = .18). These results suggest that 

there are mixed opinions in both conditions to the extent to which androids will either positively or 

negatively impact society.  

 

3.2.3 Proximity & Mimicry.  

Results found that there was no significant difference between both conditions and the proximity in 

which they stood to the android,  t(48)= -1.11, p= .136 (d= .32), if they waved at the android, t(24) =-1, 
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p = .164 (d = .28), and if they physically mimicked the android, t(44)=- 1.34, p= .094 (d= .38).   

 

3.2.4 Voice Analysis.  

The voice data analysis indicated significant differences between the experimental and control 

conditions and some non-significant findings. Participants in the experimental condition displayed a 

statistically significant increase in speech rhythm irregularity (anisochrany), t(40) = 3.304, p = 0.001, 

with a small effect size (Cohen's d = 0.037). This suggests their speech was less rhythmically 

consistent than the control group. 

Pitch variability was not markedly different between groups, t(41) = -1.396, p = 0.085. 

Similarly, the standard deviation of intensity did not show a significant difference, t(32) = 0.521, p = 

0.303, suggesting that variability in speech loudness remained consistent across conditions. 

Participants in the experimental condition also spoke faster, as indicated by the significant 

increase in speech rate, t(41) = 2.353, p = 0.012, with a large effect size (Cohen’s d = 0.707). 

However, there was a trend towards more significant response latency (slower response), t(40) = 

1.341, p = 0.094, which did not reach significance. Additionally, the analysis showed a significant 

increase in pause proportion, t(39) = -1.726, p = 0.046, suggesting that participants in the 

experimental condition paused more frequently during their speech, potentially indicating deeper 

cognitive processing. 

Further analysis revealed that participants in the experimental group conveyed more 

information, as evidenced by a significant increase in the number of syllables spoken, t(37) = 1.736, p 

= 0.045. However, changes in speech intensity related to proximity to the android (intensity change) 

did not reach statistical significance, t(41) = -1.455, p = 0.077. The one-sample analysis of intensity 

change revealed a significant deviation from the test value of zero, indicating that participants' 

intensity changes were not centred around zero. The mean intensity change was negative, with 

participants, on average, showing a decrease in intensity, M = -1.276, SD = 3.838. This decrease was 

statistically significant, t(42) = -2.180, p = 0.017, suggesting that the intensity change differed from 

zero meaningfully. As measured by Cohen's d, the effect size for this change was small, d = -0.333. 

This suggests that while the decrease in intensity was statistically significant, the magnitude of this 

change was relatively small.  

 

3.2.5 Trust Game and Moral Dilemmas.  

The findings show that there was no significant difference in the amount of fictive money given to the 

androids between the control condition and the experimental condition, t(48) = -1.136, p= .262 (d= 

.32). Participants in the experimental condition were more likely to believe that an android who 

pushed a drowning man into the water was guilty of a crime (t(48) = -2.1, p = .042 with a moderate 

effect size (d = .59)). However in the reverse situation in which a man caused an android to drown 

they were not significantly more likely to believe that the man was guilty of a crime (t(48) = .30, p = 

.763 (d = .09)), or if it was murder (t(48) = 1.1, p= .279 (d = .31))  
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3.3 Discussion 

3.3.1 Identification and Emotional Connection.  

The findings of Study 2 further reinforce the results observed in Study 1, demonstrating that engaging 

with a narrative video game can shape participants' perceptions of artificial agents, particularly 

through emotional engagement and moral dilemmas. Participants in the experimental condition, who 

played a more emotionally charged and ethically complex chapter, exhibited a stronger identification 

with the avatar (Kara) compared to those in the control condition. This higher level of emotional 

connection aligns with previous research on the Proteus effect (Yee & Bailenson, 2007), wherein 

players internalise the perspectives of their avatars, influencing their attitudes and behaviours beyond 

the game. 

 

3.3.2 Attitudes Towards Androids.  

Regarding attitudes toward androids, Study 2 revealed mixed results. Participants in the experimental 

condition were more inclined to perceive androids as potential romantic or platonic partners and were 

more open to engaging in intimate relationships with them. These findings suggest that role-playing as 

an android in morally and emotionally significant contexts can foster a sense of familiarity and 

acceptance, possibly reducing psychological barriers between human and artificial agents. However, 

no significant differences were found regarding the androids' perceived autonomy, emotional capacity, 

or societal roles, indicating that narrative immersion may influence interpersonal perceptions. 

However, it does not necessarily generalise to broader ethical considerations about artificial 

intelligence. 

 Individuals' ambivalence towards androids can partly explain these mixed findings. 

Ambivalence is the simultaneous presence of conflicting emotions or attitudes towards an object 

(Thompson et al., 1995). Additionally, the extent to which individuals initially like androids could 

influence the level of trust they place in them. Katz and Halpern (2014) suggested that individuals with 

a positive attitude towards androids may trust them enough to have them as platonic companions but 

may still hesitate to entrust them with specific tasks like being a personal assistant or surveillance 

monitor. Therefore, the mixed findings in the present study may stem from participants' ambivalent 

feelings towards androids.  

Moreover, research indicates that individuals' level of technological competence can shape 

their perceptions of androids. Previous studies suggest that individuals who are more technologically 

competent and aware of artificial intelligence (AI) developments are more likely to believe that AI will 

positively impact society. On the other hand, they may also express concerns about androids 

replacing human jobs and surpassing human intelligence (Bernotat and Eyssel, 2017; Jeffery, 2020). 

The portrayal of AI in the mass media has also played a role in shaping individuals' perceptions. 

Negative depictions of AI in the media have raised concerns among individuals (Fast & Horvitz, 2017; 

Jeffery, 2020), particularly regarding the ethical implications of AI development and the fear of losing 

control over AI. This suggests that participants in the present study may have a more negative view of 

androids due to a lack of understanding of AI development influenced by media portrayals. Therefore, 

the non-significant findings regarding ethics in the present study may be attributed to individuals' 
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worries stemming from the negative media portrayal of AI, which has created a sense of concern and 

uncertainty about the ethical aspects of AI development. 

 

3.3.3 Moral Dilemma Resolution.  

Interestingly, while participants in the experimental condition were more likely to attribute criminal 

responsibility to an android that harmed a human, they did not exhibit a similar tendency when the 

situation was reversed. This moral asymmetry aligns with previous findings (Banks, 2021; Kahn et al., 

2012; Malle et al., 2016), suggesting that people often hold artificial agents to human moral standards 

while denying them full moral agency. This raises important ethical and legal questions about AI 

responsibility and accountability in human-robot interactions. In addition, people have been suggested 

to attribute moral reasoning to androids, similar to humans, and expect them to make justified 

decisions even if it involves harming humans (Komatsu et al., 2021). Participants in the experimental 

condition of the present study may have assumed that androids possess moral reasoning and made a 

justified decision to harm humans to save themselves. 

Regarding participants perceiving the man not as committing a crime or murder when pushing 

the android in the water, it could be attributed to the perception that androids are dissimilar to humans. 

Previous research suggests that laws prioritise protecting human life in a dilemma involving saving an 

android or a human life (Mamak, 2021). Furthermore, the extent to which an android is perceived to 

have moral properties influences individuals' decisions to save them. Some studies propose that 

androids possessing qualities such as sentience or consciousness may be more likely to be 

considered within the moral circle (Gibert & Martin, 2022; Mosakas, 2021; Nijssen et al., 2019). 

Therefore, participants in the present study may have viewed androids as dissimilar to humans, 

possibly due to the belief that the law values human life over android life. Additionally, participants 

may perceive androids as lacking sentience, self-awareness, or the ability to feel pain. 

 

3.3.4 Proximity, Mimicry & Voice.  

The voice data analysis further supports these findings, revealing differences in participants' speech 

patterns based on their condition. Participants in the experimental condition displayed significantly 

greater speech rhythm irregularity, increased speech rate, and more frequent pauses than those in 

the control condition. These results suggest that individuals who played the more emotionally intense 

chapter exhibited deeper cognitive processing and engagement during the VR interaction. The 

heightened variability in speech rhythm and increased pauses could reflect greater emotional 

involvement or uncertainty when responding to the android, indicating a more complex cognitive 

evaluation of the interaction. However, no significant differences were observed in pitch variability or 

overall speech intensity, suggesting that while participants in the experimental condition may have 

been more mentally engaged, their overall vocal expressions of trust or emotional connection 

remained stable. 

The game's content did not significantly impact participants' body language concerning 

Android. Research has shown that individuals may not mimic androids if they perceive them to lack 

emotions or a mental state (Epley et al., 2007). In the present study, the android's machine-like 
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appearance could explain why participants were less responsive to mimicry, as they may have 

perceived it as lacking emotional capabilities or a processing mental state. 

In contrast to expectations, participants' physical proximity to the android in the VR interaction 

did not differ between conditions. Prior research suggests that individuals tend to stand closer to 

those they trust or empathise with (Van Loon et al., 2018). However, the lack of variation in proximity 

may be attributed to the "middle option bias," where individuals opt for a neutral choice when 

uncertain (Valenzuela & Raghubir, 2009; Simon et al., 2019). Similarly, participants' mimicry of the 

android's gestures was not significantly affected by the experimental condition, likely due to the 

android's mechanical appearance and limited emotional expressiveness (Epley et al., 2007). 

 

3.3.5 Trust Game.  

The trust game results further suggest that while participants in both conditions were willing to invest 

money in the android, the experimental condition did not significantly heighten trust. This aligns with 

research indicating that trust in AI may be domain-specific and not easily shifted by brief interventions 

(Stapels & Eyssel, 2021). However, the absence of a significant difference does not necessarily imply 

that narrative exposure has no effect; rather, trust may be more resistant to short-term change or 

require repeated exposure to artificial agents in different contexts. 

 

Overall, Study 2 expands upon the findings of Study 1 by incorporating implicit behavioural measures, 

providing a more nuanced understanding of how narrative video games influence attitudes toward 

artificial agents. While the effects were not universal, they highlight the potential of interactive 

storytelling in shaping human-AI interactions, particularly in the domains of identification, trust, and 

moral reasoning. 

 

3.3.6 Limitations.  

A larger sample size could have yielded more significant effects in the Robot Attitudes Questionnaire 

(RAQ). Some items on the RAQ, such as 'Androids should work in child-care', 'Androids are beneficial 

to society', and 'Androids should be treated as a friend of a human', were close to showing significant 

results between conditions. With a greater number of participants, these items may have reached the 

threshold of significance. Consequently, this study could have had broader implications in terms of 

individuals' perceptions of androids and their beliefs about the positive or negative impact of androids 

on society. 

Another limitation of the study relates to potential discrepancies in participants' perceptions of 

androids. Previous research has highlighted that the physical appearance of an android can influence 

individuals' attitudes and beliefs (Adkin et al., 2021; Epley et al., 2007). Consequently, participants 

may have varied in their initial perception of androids before the experiment already, with some 

perceiving them as more anthropomorphic than others, future research may wish to explore this. 

Additionally, there was an incongruence between the anthropomorphic androids in the video 

game Detroit: Become Human (DBH) and the more dehumanised version of an android presented in 

virtual reality (VR). Participants may have viewed the android in VR as more robotic, lacking emotions 

16 



or consciousness, which could explain the lack of mimicry (Epley et al., 2007). If the android in VR 

had a similar physical appearance to the androids in DBH, participants might have been more likely to 

mimic its behaviour. This finding aligns with the idea that the Proteus effect may extend primarily to 

virtual agents that closely resemble those encountered in the game rather than generalising to less 

similar virtual agents. Future research could explore whether increasing the realism and similarity of 

the android in VR enhances mimicry, further refining our understanding of the boundaries of this 

effect. 

3. General Discussion and Conclusion 

The present research investigated whether playing a narrative-driven video game, Detroit: Become 

Human (DBH), influences players’ attitudes towards artificial agents. Across two studies, we 

examined explicit and implicit measures of belief change, testing whether role-playing as an android in 

an emotionally charged and morally complex setting could shape participants' perceptions of artificial 

intelligence (AI). 

Study 1 demonstrated that engagement with the game led to specific, rather than broad, shifts 

in attitudes. Players in both experimental and control conditions became more accepting of androids 

as child caregivers, aligning with the game's narrative focus on Kara’s role as a protector. Additionally, 

only those in the experimental condition—who played a chapter explicitly questioning the nature of 

android consciousness—exhibited a significant increase in their belief that machines could one day 

develop consciousness. These findings suggest that belief change in response to video game 

narratives is domain-specific, aligning with the themes presented in the game rather than inducing a 

generalised shift in AI-related attitudes. 

Study 2 expanded upon these findings by incorporating implicit behavioural measures within a 

virtual reality (VR) social interaction task. Participants who played an emotionally intense and ethically 

charged chapter of DBH identified more strongly with the game’s protagonist, Kara, supporting the 

idea that immersive role-playing can enhance avatar-emotional connection. However, their attitudes 

towards androids were more nuanced. While they were more likely to view androids as potential 

romantic or platonic partners, they did not significantly alter their beliefs about androids’ autonomy, 

emotional capacity, or broader societal roles. This suggests that while interactive storytelling can 

shape interpersonal perceptions of artificial agents, it does not necessarily shift broader ethical or 

policy-related beliefs about AI. 

The VR interaction task also provided valuable insight into participants' implicit behaviours 

when engaging with an artificial agent. Interestingly, participants who played the more emotionally 

engaging game chapter exhibited significant differences in speech patterns—speaking faster, pausing 

more frequently, and displaying less rhythmic consistency—suggesting deeper cognitive engagement 

during the interaction. However, they did not demonstrate increased physical mimicry or altered 

proximity to the VR android, likely due to its more mechanical and less anthropomorphic design than 

the highly human-like androids in DBH. This highlights an important boundary condition of the Proteus 

effect. While identification with an avatar may influence self-perception and attitudes towards similar 

entities, it may not extend to artificial agents that differ significantly in appearance or behaviour. 
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4.1 Implications 
4.1.1 Perspective-taking in narrative video games and its potential impact on critical thinking in the 

context of technology evolution.  

Our findings suggest that identification and perspective-taking with an avatar play a crucial role in 

shaping attitudes toward artificial agents. Narrative video games have long been recognised for 

challenging stereotypes, facilitating meaningful discussions, and promoting critical engagement with 

complex topics (Forni, 2020). By immersing players in interactive storytelling, these games encourage 

the exploration of diverse perspectives, moral dilemmas, and ethical decision-making, fostering critical 

thinking and moral reasoning (Harilal, 2018). The present study extends this idea to artificial agents, 

demonstrating that role-playing as an artificial entity can lead to shifts in beliefs, particularly in 

domains closely tied to the in-game narrative. As AI continues integrating into society, leveraging 

narrative video games as tools for reflection and discourse on human-AI relationships may provide 

valuable opportunities for fostering more nuanced and thoughtful attitudes toward technologies (Altura 

& Curwood, 2015). 

 

4.1.2 AI Agents as Relationship Partners.  

Our findings provide insight into how interacting with artificial agents in a narrative video game can 

shape perceptions of AI in specific social roles. Study 2 suggests that engaging with an android avatar 

in Detroit: Become Human may increase openness to artificial agents in caregiving roles and 

influence beliefs about machine consciousness, aligning with the domain-specific shifts observed in 

Study 1. While broader cultural discussions consider AI as potential romantic, sexual, or platonic 

partners (Betlemidze, 2021; Liao, 2023), our findings do not provide strong evidence that narrative 

gameplay meaningfully alters attitudes toward AI in these roles. Instead, our results highlight a more 

constrained effect: perspective-taking through an AI avatar influences beliefs most directly tied to the 

themes presented in the game. This fits within a larger conversation about how interactive storytelling 

shapes human-AI relationships. Popular media, such as the film Her, have sparked discussions on the 

evolving nature of AI companionship, and AI chatbots and virtual agents are increasingly designed to 

simulate social interactions (Bietti & Skjuve, 2022). However, while AI technologies continue to 

reshape social dynamics (Wright & Wachs, 2021), concerns persist about the potential 

dehumanisation of relationships as AI becomes more embedded in everyday life (Turkle, 2011, 2010). 

Our study does not suggest that video game interactions lead to a blurring of human-human and 

human-AI relationships. Still, it does indicate that narrative perspective-taking can momentarily shift 

attitudes about AI in caregiving and moral contexts. Given these findings, future research should 

explore how interactive experiences contribute to lasting changes in AI perceptions and whether 

similar effects extend to real-world human-AI interactions.  

 

4.1.3 AI agents’ legal rights and responsibilities.  

Our findings highlight a moral asymmetry in how participants assigned responsibility in human-android 

interactions. In Study 2, participants in the experimental condition were more likely to attribute criminal 

accountability to an android harming a human. Still, they did not significantly alter their views on 
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human responsibility when the roles were reversed. This suggests that while narrative 

perspective-taking can shape attitudes toward AI in specific contexts, it does not necessarily extend to 

seeing AI as fully equivalent to humans in moral or legal terms. This asymmetry aligns with broader 

discussions on AI accountability and the legal implications of artificial agents acting autonomously. 

Scholars have debated whether AI can or should be held criminally liable, with arguments that artificial 

systems could, in theory, be subject to coercive correction mechanisms (Kirpichnikov et al., 2020) or 

even direct legal responsibility under specific frameworks (Abbott & Sarch, 2019). Ethical 

considerations in AI development have also emphasised the importance of prioritising human dignity 

and responsibility in shaping AI’s societal role (Leveringhaus, 2018). However, while some argue for 

AI accountability, others have raised the question of whether autonomous systems might require legal 

protections of their own, particularly as human trust in AI increases and its societal functions expand 

(Sheliazhenko, 2018). Our findings suggest that these legal and ethical debates remain largely 

abstract for the general public. Even after immersive engagement with an AI avatar, participants did 

not assign moral responsibility to artificial agents in a manner fully equivalent to humans. This 

suggests that while video game narratives can prompt reflection on AI agency and consciousness, 

they may not yet shift deeply ingrained intuitions about legal and moral personhood. Future research 

could explore whether sustained exposure to AI interactions in virtual settings, real-world applications, 

or policy discussions leads to more nuanced attitudes regarding artificial agents' rights and 

responsibilities. 

4.2 Conclusion 

Our findings suggest that narrative video games can shape attitudes toward artificial agents in a 

targeted, domain-specific manner. Across two studies, playing Detroit: Become Human influenced 

participants’ openness to AI in caregiving roles and their beliefs about machine consciousness, but it 

did not lead to widespread shifts in AI-related attitudes, trust, or moral considerations. Study 2 further 

demonstrated that while players identified with their in-game avatar, this identification did not fully 

transfer to behavioural changes in a virtual reality interaction with an artificial agent, particularly when 

the agent differed in form/aesthetics from those in the game. These findings highlight both the 

potential and limitations of interactive storytelling in shaping perceptions of AI. As artificial agents 

become increasingly embedded in society, future research should explore how prolonged and varied 

engagement with AI narratives might contribute to deeper and more enduring attitude shifts and 

whether these findings extend beyond entertainment settings to real-world human-AI interactions. 
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