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Abstract
This research conceptualizes virtuous integrative social robotics (VISR) as a value-driven philosophy for developing and 
designing social robots and robotic applications. It encompasses shared ethical principles highlighted as autonomy, 
responsibility, and transparency (ART) for social robotics in the VISR context. Virtue ethics is explored as a means for 
programming social robots as artificial moral agents, placing human values as the basis of robot design. It is based on 
the ‘non-replacement principle’ whereby social robots should behave as a virtuous human would. Finally, this research 
provides managerial implications and promises to find innovative ways based on ethical decision-making and improv-
ing ethical transparency for human–robot interaction (HRI), unification, trust, and collaboration more than ever before.

Keywords  Virtuous integrative social robotics (VISR) · Autonomy, responsibility, and transparency (ART) · Artificial 
intelligence (AI) · Design for values · Virtuous robots · Shared ethics · Human–robot interaction (HRI)

1  Introduction

Artificial intelligence (AI) refers to the capability of machines to perform tasks that typically require human cognition, such 
as learning, reasoning, problem-solving, and adapting to new situations. AI systems utilize algorithms, data processing, 
and computational models to simulate intelligent behavior and facilitate decision-making processes. While AI strives to 
approximate aspects of human intelligence [26], it operates based on predefined rules, training data, and patterns, rather 
than possessing intrinsic understanding or consciousness. If we can conceive that AI systems may simulate empathy in 
a manner that appears empathetic to humans, it opens possibilities for exploring how such systems can support human 
interactions. However, we recognize that while AI can demonstrate behaviors that appear empathetic, the nature and 
depth of empathy may differ from human emotional experiences in ways we are still exploring and understanding. Virtu-
ous and moral behavior in AI and robotics can be accomplished through the programming of social robots. Additionally, 
moral behavior may not be broadly required for every AI application. However, it should be required in certain special-
ized areas of social robotics, where there is human–robot interaction (HRI) with the potential for influencing humans or 
where it is used to facilitate or improve human–human interaction (HHI). In these special situations, virtuous robots are 
considered artificial moral agents (AMAs) [18].

Social robotics involves the design, development, and study of robots capable of engaging in meaningful interactions 
with humans, fostering social behaviors that support collaboration, assistance, and trust [30]. Human–robot interaction 
(HRI) explores how humans and robots engage with each other in diverse settings, aiming to optimize communication, 
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collaboration, and trust in these interactions [30]. Virtuous robots are designed for Human–Robot Interaction (HRI) “to 
help humans reach a higher level of moral development” [6], p. 7) through moral reasoning enhancement, ethical rea-
soning development, and ethical evolution among humans. Cappuccio et al. [6] emphasize that social robots should 
not merely simulate human behavior but act as agents that inspire humans toward higher levels of virtue and moral 
reasoning through meaningful interactions. For example, robots used in educational settings, such as teaching children 
about sharing and cooperation, aim to cultivate positive moral values. However, such applications remain exceptions 
rather than the norm, highlighting the need for industry-wide adoption of moral programming as a standard in robotics 
design. Building on this foundation, Shneiderman [36] underscores the necessity of embedding moral programming 
within the design and development of AI systems. As artificial intelligence (AI) continues to advance, its applications 
must transcend narrow purposes such as business efficiency or cost optimization to address broader societal implica-
tions, including ethical and moral considerations. Shneiderman [36] advocates for a human-centered research, design, 
and development (RDD) process, where the focus lies on ensuring that AI applications are aligned with societal values, 
fostering trust, and addressing ethical concerns proactively. This necessitates integrating moral programming through 
human-centered RDD into social robots that embed ethical values at every stage of development. This approach pri-
oritizes transparency, accountability, and fairness in AI systems, ensuring they serve humanity’s broader societal needs 
rather than merely achieving technical or economic goals [36]. Autonomy in robots, when guided by moral programming, 
allows them to act as ethical agents in diverse contexts, facilitating trust and accountability in their interactions with 
humans. At the same time, the impact of AI and robotics on employment underscores the need to balance innovation 
with ethical governance, ensuring that technological progress aligns with human values and societal needs.

Technological advancements make human lives easier. Few people would give up the convenience of 24-h access to 
an automated teller machine (ATM) for a return to physically conducting cash transactions with a human teller during 
regular business hours. Research shows that most jobs require varying degrees of four types of intelligences: mechani-
cal, analytical, intuitive, and empathetic [22, 23]. Conceptually, AI will supplant human intelligence for mechanical and 
analytical tasks, thereby steadily encroaching on intuitive and empathetic tasks. The loss of human jobs to AI or robotic 
systems may spark moral debate. However, as in the example of ATMs, businesses cannot ignore innovations like robots 
and robotic systems that could increase efficiency and effectiveness. While robotics can lead to the displacement of cer-
tain jobs, this is not an inherent or unavoidable consequence. The accountability for such outcomes lies with humans, 
who design, deploy, and regulate robotic systems. By prioritizing collaborative human–robot systems, such as robots 
that complement human labor rather than replace it, we can create scenarios where robotics enhance quality of life and 
reduce occupational hazards without significant workforce disruption.

Technology and innovations like artificial intelligence (AI), AI powered chatbots, social robots, etc. are important to our 
society and businesses. However, the negative impact of technology on jobs is well documented. For example, since the 
1950s, the number of employees in the steel industry has reduced from 500,000 to approximately 143,000 by 20211 [5, 
9, 33]. From the steel industry to the automotive industry and other areas of manufacturing, machines are doing human 
jobs [9]. In a human–machine interaction, we can determine how and when AI (and robots) replace human jobs. The 
consequences of job displacement are context-dependent. For instance, while the automation of steel manufacturing 
reduced jobs in the U.S. steel industry, it simultaneously mitigated the dangers and physical burdens associated with this 
work. Similarly, robots used to clean sewer pipes or manage hazardous environments like Fukushima remove humans 
from life-threatening conditions, presenting clear ethical and practical benefits. This paper argues that the deployment 
of robotics should focus on aligning technological advancements with societal values, ensuring that labor displacement 
leads to positive outcomes, such as safer workplaces and improved quality of life. Having achieved most of the mechanical 
and analytical job skills through the use of robotics, AI has only partially succeeded with intuitive and empathetic skills. 
Until then, humans should gain or sharpen intuitive and empathetic skills to compete. Table 1 shows the four intelligences 
and how humans can learn to combat AI with human-based, machine-enhanced solutions.

As society navigates the era of Industry 4.0, opposing research fuels the debate on whether AI will have a negative or 
a positive impact. AI and robots could eradicate millions of jobs to new technologies in diverse sectors [4]. Alternatively, 
AI will have a net positive impact on jobs for servicing technologies or creative roles [37]. Businesses and governments 
seeking to run effectively and efficiently cannot ignore the advantages of AI. Therefore, whether for or against AI, it is 
coming. How do we, humans prepare ourselves for such staggering changes—that should be the human-centered, AI-
focused debate question, as highlighted in Table 1.

1  https://​www.​stati​sta.​com/​stati​stics/​12439​35/​emplo​yment-​in-​the-​us-​iron-​and-​steel-​indus​try/.

https://www.statista.com/statistics/1243935/employment-in-the-us-iron-and-steel-industry/
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AI applications communicate with humans via electronic output devices, including robots [26]. Humanoid robots 
resemble humans and can perform mechanical, routine tasks on command. However, as human innovation advances 
autonomous AI, robots may become ubiquitous. HRI will be even more relevant as we navigate toward a future where 
robots are as common as cell phones. In this research, we conceptualize “Virtuous Integrative Social Robots (VISR)”. 
Within VISR, elements of design for values methodology, integrated social robotics, HRI, and virtues ethics combine to 
prepare the populace for increased HRI, eliminate the AI black box, and infuse morality throughout every step of the 
design process and supply chain of AI and robots, while protecting intellectual property.

This research seeks to address questions related to VISR and find a balance between opposing viewpoints and realistic 
solutions to this fast-approaching moral and ethical dilemma. Through VISR, every person and/or organization within the 
supply chain for AI/robotics must be identified and accounted for. The upcoming sections explore VISR in detail along 
with virtue ethics, ART, and intellectual property.

2 � Integrative social robotics

Research has defined “Integrative Social Robotics (ISR)” as a new method or approach to designing and developing social 
robots and robotic applications [7, 20, 34, 35]. Seibt’s work in social robotics emphasizes the Five Principles of Integra-
tive Social Robotics (ISR), which advocate for embedding societal, ethical, and psychological considerations into robotic 
systems through interdisciplinary collaboration. Seibt highlights the importance of designing robots that align with 
human values and the necessity of bridging gaps between technical design and broader societal impacts. The discipline 
of social robotics supports an approach to social robots that is methodical and systematic to move past the “gridlock of 
description, evaluation, and regulation that are kept far away from the research, design, and development (RDD) pro-
cess” [34] (p. 29). RDD often stresses what AI can do, with developers and engineers racing to be the first to reach a new 
AI plateau. From the start, equal (if not more) attention and emphasis should be given to what AI is designed for and 
thereby allowed to do. ISR asserts that social robots aim to improve human society through applications that enhance or 
preserve human values, requiring short and long-term research documentation of social robots’ ethical, social, anthro-
pological, and psychological impact on individuals and communities [34]. Greater autonomy in social robots requires 
greater human involvement with humans in the loop. “We should reject the idea that autonomous machines can exceed 
or replace any meaningful notion of human intelligence, creativity, and responsibility” [36], p. 56). AI and social robots are 
tools to improve human existence, not replace it. It is important that not only do humans understand ethical nuisances, 
but social robots need to “understand” them too. Specifically, social robots operating as AMAs should be programmed 

Table 1   Four intelligences and humans vs. AI

Adapted from Huang and Rust [23] and Gibert [18]

Four intelligences explained Humans vs. AI: human-centered, machine-enhanced solutions to 
combat AI

• Mechanical intelligence is required for tasks that can be done auto-
matically and repetitively

• Analytical intelligence is the ability to process information for 
problem-solving and learn from it—in other words, information 
processing

• Intuitive intelligence is the ability to creatively think and effectively 
adjust to novel situations—in other words, to use wisdom based on 
experience

• Empathetic intelligence is the ability to recognize and understand 
other peoples’ emotions, respond appropriately emotionally, and 
influence others’ emotions

• Dual service (unification)—whereby some customers may prefer 
to pay handsomely for human service, especially for mechanical 
intelligence

• Machine serving humans (collaboration)—whereby humans 
pick the tasks they prefer to perform and increase their quality 
of life (e.g., humans can pursue creative and artistic tasks while 
AI performs those tasks that humans prefer not to, for example 
AI can perform mundane tasks using mechanical and analytical 
intelligences while humans focus on intuitive and empathetic 
intelligences)

• Human–machine division of labor (trust)—whereby AI is viewed as 
a collaborative tool that helps humans perform better, especially 
dealing with intuitive and empathetic intelligences

• Machine-enhanced humans (unification, trust, and collaboration)—
whereby AI becomes a biological, technological, and even moral 
extension of humans, venturing into the realm of intuitive and 
empathetic intelligences
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to respond to the ethical and societal environment in which they are utilized by applying the social practices, people in 
that environment or field are used to.

The principles of autonomy, responsibility, and transparency (ART) for social robots can help explain why designing 
applications for values is important. According to Digmum et al. [13], autonomy is exemplified through interactivity, 
accountability and adaptability as the main characteristics of social robots (p. 44). To have trusted interaction, there must 
be accountability. Accountability is giving an account of your actions or choices [38]. Just as humans in their respective 
fields explain decisions, social robots must report the data and algorithms involved in arriving at an action or decision. 
This is currently lacking within the current algorithms. Not only is human decision-making guided by human experiences 
(that can be replicated by big data) but also by human morality or integrity—the origins of which the data does not reveal. 
While big data can model patterns of human behavior and decision-making, human experiences encompass more than 
data points, they involve subjective, emotional, and situational contexts that big data can approximate but not fully rep-
licate. This distinction is important in understanding the limitations of AI systems designed to mimic human interaction.

Robots, as artificial agents, lack the capacity for accountability or moral responsibility. Instead, the responsibility for 
their design, deployment, and use rests with humans. By embedding ethical principles such as accountability, responsibil-
ity, and transparency (ART) into their design, we can ensure that robots serve humanity’s interests without undermining 
societal values or displacing human workers unnecessarily. To have autonomy, we must be able to allocate responsibility. 
As a tool, robots cannot take responsibility. Ultimately, humans or human organizations are responsible for the purpose 
and use of the robot tool. Depending on the situation, different stakeholders could be responsible for social robots, 
including but not limited to the software developer, manufacturer, legislator, owner, and/or user. AI adaptability (which 
refers to the ability to learn and adjust) requires transparency (openness) to the program, data, and other mechanisms 
that enable it. Figure 1 illustrates the ART principles that lend themselves perfectly to the Design for Values methodology, 
which seeks to bring value and ethics into research, development, and design (RDD) [13]. According to Gibert [19], the 
first step to building a virtuous robot is establishing a group of virtuous people. The Design for Value approach’s most 
significant step is determining which values the robots will sustain [13].

Embedding values into robots involves integrating ethical principles throughout their design and development life-
cycle. For example, programming empathy into robots requires algorithms that detect and respond to emotional cues 
in human behavior, such as tone of voice, facial expressions, or body language. Machine learning models trained on 
diverse, ethically sourced datasets can simulate empathic responses, ensuring interactions are contextually appropriate 
and culturally sensitive. To sustain values like accountability, transparency must be integrated into robot decision-making 
processes. This could include mechanisms for logging and reporting actions, enabling users to trace decisions to their 
algorithmic origins. These approaches align with the ART principles of autonomy, responsibility, and transparency, ensur-
ing that robots act as tools for ethical engagement rather than merely executing predefined tasks.

3 � Conceptualizing virtuous integrative social robots (VISR)

In this research, we conceptualize Virtuous Integrative Social Robots (VISR) in the field of robotics and AI. VISR integrates 
elements of design for values methodology, integrated social robotics, HRI, and virtues ethics. In March 2023, calls for 
a moratorium on AI by tech giants Elon Musk (Tesla CEO), Steve Wozniak (Apple co-founder), and many more have 

Fig. 1   The ART (accountabil-
ity, responsibility, transpar-
ency) principle. Adapted by 
Dignum et al. [14]
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highlighted the need for concern that artificial intelligence is causing a threat to society.2 The safety constraints of self-
policing by industry standards have become optional in the race to be the next big thing in AI [8]. Figure 2 shows our 
conceptualization of Virtuous Integrative Social Robots (VISR).

Virtuous integrative social robotics (VISR) is a comprehensive, value-driven framework for the design, development, 
governance, and implementation of social robotics and AI applications. At its core, VISR integrates ethical ART (autonomy, 
responsibility, and transparency) principles, governance mechanisms, regulatory considerations, intellectual property 
protections, and user-centered design to ensure that social robotics serves humanity ethically and sustainably. Unlike 
methodologies such as "design for values" or "value-sensitive design," VISR embraces an interdisciplinary approach, recog-
nizing that the ethical and societal implications of robotics extend beyond design into regulatory and societal domains.

The breadth of VISR reflects the multifaceted nature of social robotics, which intersects with diverse disciplines and 
societal layers including design and ethics (focusing on empathy and accountability in robot behavior during the devel-
opment phase), governance and regulation (focusing on establishing legal frameworks to ensure accountability, protect 
intellectual property, and enhance public trust in AI technologies), user behavior (shaping responsible usage patterns and 
minimizing biases through education and engagement), and systemic integration (bridging gaps between the design 
and deployment of social robots to address long-term societal challenges like unemployment, data privacy, and equitable 
access). This integrative approach is necessary to address existing gaps in AI governance and the ethical deployment of 
robotics. Alternatives, such as design-for-values methodologies, while valuable, focus predominantly on design stages 
and lack comprehensive strategies for addressing post-deployment challenges.

3.1 � VISR and ethical challenges in social robotics

To further elucidate the role of VISR, this section explores the specific ethical challenges it seeks to address and the 
rationale for the ART principles at its core. The development and deployment of AI-enabled social robotics present 
numerous ethical challenges that require immediate and comprehensive attention. Virtuous Integrative Social Robot-
ics (VISR) addresses these challenges by focusing on issues such as opaque decision-making, accountability, bias, trust, 
and ethical agency in robots. Many AI systems operate as "black boxes," making their decision-making processes dif-
ficult to understand and evaluate, which undermines trust and accountability [2]. This lack of transparency becomes 
particularly problematic in sensitive domains such as healthcare, education, and law enforcement, where the stakes 
are high. Furthermore, the question of responsibility for the actions of autonomous systems remains unresolved, creat-
ing a gap that risks ethical violations and legal ambiguities [38]. Another significant challenge is the potential for bias 
and discrimination, as the absence of transparency in AI design and training data can perpetuate systemic inequities 
[18]. These concerns, coupled with the erosion of public trust in AI systems due to unclear guidelines and insufficient 
accountability, limit the societal acceptance and effectiveness of social robotics. Additionally, social robots often lack 
mechanisms to understand and apply moral considerations, which can result in unintended harm or ethical violations 
in human–robot interactions [15].

Fig. 2   Virtuous integrative 
social robotics (VISR) frame-
work

2  https://​www.​nytim​es.​com/​2023/​03/​29/​techn​ology/​ai-​artif​icial-​intel​ligen​ce-​musk-​risks.​html.

https://www.nytimes.com/2023/03/29/technology/ai-artificial-intelligence-musk-risks.html
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VISR adopts the ART principles as foundational elements for addressing ethics related challenges. Transparency ensures 
that decision-making processes in AI are explainable and accountable, enabling the identification and correction of biases 
and fostering trust among stakeholders [13]. Responsibility emphasizes the need for clearly defined accountability across 
all phases of the AI lifecycle, ensuring that the actions and decisions of social robots align with societal values and ethical 
norms [36]. Autonomy, when guided by ethical principles and balanced with human oversight, allows robots to operate 
effectively and responsibly while adapting to diverse environments and ethical contexts [6]. Together, these principles 
form the core of VISR and provide the foundation for achieving broader ethical goals such as fairness, justice, and mini-
mizing harm. Transparency, for instance, is essential for detecting and addressing biases, which supports fairness and 
prevents discrimination. Responsibility ensures that ethical norms are upheld, promoting justice in human–robot interac-
tions, while autonomy minimizes harm by ensuring that robot behavior is ethically guided and contextually appropriate.

Respectful treatment of robots, particularly those designed with human-like attributes, serves a dual purpose. It 
fosters positive and virtuous interactions in humans, training them in empathy, respect, and other moral qualities. This 
co-developmental aspect of HRI is particularly significant in educational and caregiving contexts, where interactions 
with social robots can reinforce human ethical behavior. While robots themselves are not moral agents, their design and 
use can encourage moral development in human users. Dignum et al. [13] emphasize that values must be intention-
ally embedded into robots to guide their interactions, ensuring they align with the ethical goals of promoting human 
growth and social harmony.

In practice, VISR integrates these ART principles into the design, development, and governance of social robotics. 
Transparency and explainability are embedded into the design process to ensure that the functioning of social robots is 
comprehensible [2]. Responsibility frameworks are established to define clear accountability among stakeholders, from 
developers to users, ensuring adherence to ethical principles [38]. Autonomy is balanced with robust human oversight 
to prevent ethical lapses and ensure that robots act as virtuous agents within their operational contexts [15]. By address-
ing these specific challenges and integrating the ART principles, VISR provides a robust framework for designing and 
implementing social robotics in a manner that aligns with societal values and ethical considerations.

3.2 � Positioning VISR within the AI ethics landscape

Virtuous integrative social robotics (VISR) emerges as a response to the ethical and societal challenges posed by the 
increasing use of social robotics. While many frameworks in AI ethics have sought to address similar issues, VISR distin-
guishes itself through its integrative and transdisciplinary approach. To contextualize VISR within the broader literature, 
it is necessary to compare it with established methodologies, such as Responsible AI (R-AI), Value-Sensitive Design (VSD), 
and Trustworthy AI, and to articulate its unique contributions.

Responsible AI (R-AI) emphasizes accountability, fairness, and inclusivity in the development and deployment of 
AI systems [16]. While these principles are crucial, R-AI often focuses on the ethical dimensions of specific use cases or 
domains without providing a comprehensive framework for addressing systemic challenges in social robotics. VISR builds 
on R-AI by embedding these principles into its broader framework, ensuring that accountability and fairness are upheld 
across the entire lifecycle of social robots, from design to governance.

Value-Sensitive Design (VSD) prioritizes the integration of human values into the technical design of AI systems, 
ensuring that these values are reflected in their functionality [17]. VISR expands on VSD by incorporating governance 
and regulatory considerations, recognizing that the ethical impact of social robotics extends beyond the design phase. 
By addressing the societal and legal dimensions of AI implementation, VISR offers a more holistic approach to embed-
ding values in robotics.

Trustworthy AI focuses on building public trust by ensuring transparency, accountability, and fairness in AI systems 
[24]. While Trustworthy AI aligns with VISR’s emphasis on trust and transparency, VISR goes further by explicitly integrat-
ing these principles with autonomy and responsibility. This integration allows VISR to address not only trust but also the 
ethical programming and societal integration of social robots.

VISR’s unique contributions lie in its comprehensive scope, its emphasis on interdisciplinary collaboration, and its 
focus on phased implementation. Unlike other frameworks, VISR seeks to address systemic challenges by bridging gaps 
between technical innovation, ethical principles, regulatory mechanisms, and societal engagement. Its reliance on the 
principles of autonomy, responsibility, and transparency (ART) ensures that it is both ethically robust and practical for 
implementation [13]. Furthermore, VISR recognizes the importance of gradual adoption, beginning with pilot programs 
and stakeholder engagement to build trust and refine the framework.
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The VISR framework aligns with and extends ongoing discourse in social robotics, particularly the Design for Values 
approach [13]. While Hafner [21] focuses on biologically inspired robotics and Prescott et al. [31] explore adaptive robot 
behavior in complex environments, VISR emphasizes the integration of ethical principles into robot design and govern-
ance. By combining ART principles with interdisciplinary collaboration, VISR seeks to address not only technical challenges 
but also the societal and moral implications of social robotics. VISR does not aim to replace existing frameworks but rather 
complements and advances them by providing an integrative approach that addresses the multifaceted challenges of 
social robotics. By situating VISR within the broader AI ethics landscape, we demonstrate its relevance and potential to 
contribute meaningfully to the ongoing dialogue on responsible and ethical AI development.

3.3 � VISR and HRI

The ’Computers Are Social Actors’ (CASA) paradigm suggests that humans interact with computers, including AI systems, 
as if they were social beings, applying similar social rules as in human-to-human interactions [27, 28] (p. 9). While this idea 
remains controversial and debated, it provides a useful lens for understanding how people attribute social characteristics 
to technology, which is critical in studying human–robot interaction. Increasingly, humans will use AI as a standard eve-
ryday tool. As a result, our dependency on AI, as well as AI robots, will deepen. VISR determines that the best mechanism 
for this task is the federal government that is charged with the virtuous duty of ensuring domestic tranquility, providing 
for the common defense, and promoting the general welfare; and thus should be responsible for finding a balance that 
prepares/protects society while also encouraging, not stifling, human ingenuity. Some predict that robots will become 
more common by 2050 [41]. There should be a noticeable increase in HRI observations, and some examples are as follows.

•	 Federal funding could support the states’ use of robots in schools. Such programs could provide empirical data on 
how students interact with robots.

•	 Universities, trade schools, and colleges can provide training and research on robotics and robotic applications (includ-
ing AI).

•	 Grants are available to small to medium enterprises that utilize robots to support and assist staff in front-line positions 
(again providing HRI data).

•	 The robots are increasingly used to support front-line services within federal and local government.

The HRI data collected from these and other AI- enabled initiatives can help determine how well society is adjusting 
and at what pace advancements in autonomous AI technology should be introduced.

3.4 � VISR and virtue ethics

A central challenge in conceptualizing virtuous robots lies in the distinction between simulating virtue and embodying 
it. AI systems are fundamentally imitative, replicating patterns of human behavior and decision-making without intrin-
sic understanding or moral agency. This raises ethical questions about whether robots that ’appear’ virtuous through 
programming can genuinely promote human moral development or risk reinforcing deceptive interactions under the 
guise of ethical behavior.

Who determines what is moral or ethical in VISR? Since all parties involved in AI will be licensed appropriately based 
on their level of involvement in accordance with VISR, we can better address ethical decision-making challenges. For 
example, social robotics for early childhood education may include ethical decision-makers in teaching, psychology, 
counseling, and education. VISR requires the participants to be screened and vetted, including their behavioral assess-
ments and references. However, AI for general use should include properly screened ethical decision-makers where the 
diversity of the populace is represented. These ethical cohorts would serve in that role for a pre-determined term. The 
cohort’s role is to test AI products for ethical concerns and approve the same before it goes to market, even at every new 
iteration of deep learning. Anderson and Anderson [3] proposed utilizing Ross [32]’s theory of prima facie duty in social 
robots to incorporate virtuous and moral principles of benevolence, autonomy, non-malevolence, or justice.

What values do VISR propose to endorse? This will also vary to match the intent and purpose of the AI applications. 
For example, AI used for social robotics in early childhood education may focus on values like sharing, manners, honesty, 
respect, and empathy. Whereas AI used for social robots in adolescent education may include gratitude, authenticity, 
leadership, and discipline. The cohort would ascertain if the AI application accurately reflected the societal and cultural 
norms approved by school administrators. This does pose the concern that the cohort could create unknown biases in 
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the AI application. AI is a tool used by humans and not a human replacement. However, biases may be unavoidable. 
Establishing diverse cohorts with term limits could help minimize biases. For example, robotic designers may develop 
deontological robots in open environments [18, 40] whereby the robots are programmed in advance to comprehend 
rules and rule-sets depending on varying situations. Since there is no complete repository of all moral rules / values; the 
challenges of utilizing VISR and virtue ethics are evident. Thus, we have the following research proposition.

Research proposition 1  For AI/robotics to be moral and ethical, society (We, the people) may determine how to utilize 
AI/robots, and which values should be prioritized in VISR using the ART (accountability, responsibility, and transparency) 
principles.

3.5 � VISR and ART​

By utilizing the ART principles within VISR, ‘accountability’ allows for trusted interactions, ‘responsibility’ underpins auton-
omy, and the data involved in how AI adapts showcases ‘transparency’ [13]. Multiple concerns are addressed, and there 
are several advantages of incorporating ART into virtuous robots [15, 19]. Some examples include:

•	 A mandatory government-issued license is required from every party within the AI supply chain, including the end 
user/customer.

•	 Society can trust that the person or organization involved in creating the AI application has met the appropriate 
guidelines and will be held accountable for violations.

•	 Industries can trust that industry standards are not being ignored.
•	 Autonomous does not mean autocratic.
•	 The deep-learning algorithm is being collected from licensed users’ data.
•	 Any learned adaptation (iterative advancement) will not be entirely hidden.
•	 The government holds the spare key to all black boxes for use in the event of ethical concerns that require legal action.

VISR requires all parties to conduct themselves with honesty and integrity since humans treat AI, robotics, and AI-
related emerging technologies with the same social rules as interacting with other human beings using the CASA para-
digm. The linchpin that holds VISR together is government oversight. The threat that government can access black box 
content if deemed necessary is an additional incentive to self-govern and reign in impulses that negatively impact society. 
Deep fakes, misinformation, and questionably fraudulent actions would be deemed crimes under VISR. VISR is an emerg-
ing transdisciplinary field that merges governments, industries, and consumers in a legally binding commitment to deal 
ethically with each other. VISR can be extended to include all AI technologies, as well as virtual reality, augmented reality, 
and social media. We propose that any computer or internet application that captures, stores, or uses individual data 
for purposes of monetary consideration (buying or selling) products that can impact the general public incorporate this 
virtuously integrated structure. Thus, we have the following research proposition.

Research proposition 2  As humans become more reliant on AI technologies, robots are more likely to follow social rules 
using the CASA paradigm, and VISR needs to be seamlessly integrated for governments, industries, and consumers.

3.6 � VISR and intellectual property

The first step in VISR is government regulation. However, before this occurs, there must be an infrastructure to support it. 
The answer to this lies within the current intellectual property laws (IP) regulations and processes. As previously explained, 
as AI becomes more advanced, it requires more oversight (human involvement, value ethics, regulations). Additionally, 
IP should be broadened to include protection for users. Undoubtedly, buried in the fine print authorizations, every user 
permits the use of their personal data in exchange for using the product or service. However, this individualized decision 
is detrimental to society.

How does VISR protect IP rights and society? The purpose of government is to protect society. It is unfortunate that 
many would not describe the government as virtuous. However, the purpose of government (to protect society) is to 
be virtuous [39]. The patent office could also issue license numbers to individual VISR users. This license number would 
be required whenever an individual authorizes the use of their personal data. Thereafter, the data’s origins would be 
available if legal actions require opening an organization or company’s AI black box. Additionally, the relatively easy free 
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individual licensing process could include lessons on personal data safety, such as recognizing scams and user rights. 
The fee-based licensing process for professionals, manufacturers, developers, and businesses would be much more 
detailed and specific to their part of the supply chain. The party reveals how they are funded within the application, as 
well as connections, partnerships, purpose, etc. Likewise, the professional license number will be required within any 
contractual agreements and available as needed. At this professional level, the licensee will be warned that the license 
can be revoked if determined that their actions were knowingly or willfully fraudulent or malicious. The professional 
license will require the licensee to attest to understanding the rules that govern AI and/or robotics development. There 
will be penalties for misuse, and fines can be substantial. Especially egregious violations could result in jail time. Whether 
individual or professional, licenses should be renewed periodically to ensure the validity of data origins as well as to 
consent to/acknowledge changing rules/standards and continuing education [1]. Future of virtuous integrative social 
robotics (VISR) is incumbent upon how humans design and develop robots and robotic systems with possibilities of 
making mistakes and to be able to differentiate (and reason) between good and bad, or virtuous over vicious actions 
[10]. However, the bigger question is: are humans prepared to interact with vicious robotic AI systems in the future? Thus, 
we have the following research proposition.

Research proposition 3  Individual VISR user agreements (terms and conditions) used to compile big data grafted into AI 
black boxes of organizations are likely to be detrimental to the good of society since these agreements violate the ART 
principle.

Research proposition 4  Future of VISR depends on how humans design and interact with AI, robotics, and robotic systems 
using the ART and CASA paradigms.

In this manuscript, we have provided four research propositions to denote specific theoretical and practical areas 
of inquiry that emerge from the VISR framework. These propositions are intended to inspire further academic research 
into the ethical, societal, and governance challenges of social robotics. While they may also carry policy or governance 
implications, their primary purpose is to highlight critical issues for scholarly exploration and empirical validation.

4 � General discussion: VISR and ethical governance

Virtuous Integrative Social Robotics (VISR) is our proposed value-driven philosophy for developing and designing AI-
enabled robots and robotic applications, and integrating elements of design for values, integrated social robotics, HRI, 
and virtues ethics. In this research, we conceptualize VISR and develop three research propositions in the VISR context. 
The United States Constitution, in Article I, Section 8, Clause 1, emphasizes the responsibility of governance to promote 
the general welfare of society [29]. While this does not constitute a direct legal mandate for moral robot development, 
it provides a philosophical basis for proposing that government should play a leading role in ensuring that emerging 
technologies, including social robotics, align with societal values and ethical principles. This alignment involves prioritiz-
ing initiatives that enhance quality of life and foster moral development, a goal that requires both ethical oversight and 
societal investment. Ensuring the well-being of humans remains in the foreground is critical and can be accomplished 
through the following VISR elements:

•	 Utilizing CASA paradigm for robots will bring awareness that as society becomes more reliant on AI/robotics, there is 
an inherent vulnerability that moves beyond the elderly, sick, or disabled.

•	 Expanding HRI monitoring. Currently, HRI is primarily designated for robot interactions with the elderly and children 
with learning disabilities. HRI monitoring and data collection should be expanded to provide insight into how to 
prepare for when robots will become more common in the not-too-distant future.

•	 Gaining consensus on virtue ethics. Using a diverse interdisciplinary cohort to determine which values should be 
endorsed when addressing ethical concerns will drastically reduce programming biases.

•	 Infusing the ART principles into RDD. Research, development, and design require accountability, responsibility, and 
transparency. The federal government will be the secure repository for spare black box keys.

•	 Recognizing that intellectual property rights and protections apply to individuals and businesses. Educating the pub-
lic on how their data is collected and utilized for AI models and how AI operates within robots. This will help in 
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allowing legal action by individuals when their intellectual property (data) is misused. Establishing penalties for 
misuse will help build public trust.

The governance of AI/robotics and its economic impact has been a subject of interest for policymakers and 
researchers for many years. The European Union (EU) has been actively involved in developing and supporting stra-
tegic initiatives to improve the competitive situation and foster technological and economic growth. For instance, 
the European Robotics Research Network (EURON) was established in 2000 to promote research, education, and 
technology transfer in the field of robotics [14]. Additionally, the European Robotics Platform (EUROP) was founded 
in 2005 as an industry-driven initiative to strengthen the EU’s competitive position in robotics research and develop-
ment [12]. In terms of economic and societal impact, the increasing adoption of robots has been a focus of EU (macro) 
economic policy making. Previous studies have emphasized the potential effects of robots on employment and the 
positive impact of robotics on economic growth [25]. The concept of "robotic governance" involves establishing a 
regulatory framework to address issues related to intelligent and autonomous machines. It encompasses research and 
development activities as well as the handling of these machines. Efforts have been made to include robot ethics in 
robotics policy, drawing from Isaac Asimov’s Three Laws of Robotics and aiming to develop a taxonomy of potential 
ethical issues. The Robotic Governance Foundation, an international non-profit organization, has been involved in 
realizing the impact of robotics, automation technology, and artificial intelligence on society from a holistic, global 
perspective [11].

Ethical governance is considered essential to building public trust in robotics and artificial intelligence systems. Thus, 
our conceptualized VISR is crucial to address the potential risks associated with AI and robotics through a multifaceted 
approach to governance. Private firms and governments worldwide are increasingly recognizing the need for structured 
AI governance to ensure responsible and ethical development and deployment of these technologies. VISR requires 
establishment of regulatory frameworks, addressing ethical considerations, and anticipating the economic and societal 
impact of increased robotization. VISR aims to ensure responsible and ethical development, and deployment of robotics 
and artificial intelligence technologies.

While Virtuous Integrative Social Robotics (VISR) offers an ambitious framework for addressing the ethical and societal 
challenges of AI and robotics, its success depends on its ability to integrate existing methodologies, ethical principles, 
and regulatory practices into a cohesive strategy. VISR’s potential for success lies in its focus on foundational princi-
ples—autonomy, responsibility, and transparency—and its recognition of the interconnected nature of ethical, legal, 
and societal issues in social robotics. The framework builds on established efforts in AI ethics and governance, providing 
a structured approach to address gaps that siloed methodologies have failed to resolve. For instance, its emphasis on 
transparency enables stakeholders to identify and address biases, while responsibility mechanisms ensure clear account-
ability for ethical lapses. By integrating these principles into a single framework, VISR offers a pragmatic pathway for 
addressing systemic issues in social robotics.

However, we recognize that some of the proposed regulatory, legal, and commercial reforms will require significant 
effort and collaboration. VISR does not advocate for abrupt radical changes but rather envisions an incremental imple-
mentation strategy. This approach begins with pilot programs in targeted industries or regions, generating empirical 
evidence to refine the framework and demonstrate its feasibility. International efforts, such as the European Union’s AI 
Act, provide a model for the gradual adoption of comprehensive regulations through stakeholder engagement and 
phased implementation. Practical limitations to VISR include technological biases, legal ambiguity, and societal resist-
ance. For example, current machine learning models often encode biases present in training data [18]. VISR mitigates 
these issues by requiring bias audits and validation through diverse stakeholder panels. Legal challenges, such as the 
lack of clear liability frameworks for autonomous systems, are addressed by proposing updates to intellectual property 
laws and mandating licensing for all actors in the robotics supply chain. These measures ensure accountability while 
fostering public trust.

It is important to emphasize that VISR is not a panacea for all challenges in AI and robotics. Instead, it provides a 
structured framework to address key ethical and societal concerns, serving as a catalyst for creating actionable solutions 
through collaboration among governments, industries, and civil society. The VISR framework offers a transformative 
vision for social robotics by aligning technological innovation with societal values. For instance, robots designed for 
eldercare can reduce caregiver burnout while fostering trust and companionship. In education, robots programmed to 
teach empathy can help children develop social and emotional skills. These applications demonstrate the potential of 
VISR to address pressing societal challenges while promoting ethical engagement with technology. By integrating ART 
principles, Design for Values methodology, fostering dialogue, building trust, and ensuring adaptability, VISR provides 
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a roadmap for responsible and impactful robotics development and offers a viable pathway for navigating the complex 
landscape of social robotics.
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