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Abstract

The rapid advancement of emerging technologies, particularly artificial
intelligence (AI), has significantly challenged patterns of social interaction,
human decision-making, and the ethical structures of societies. While Al
demonstrates remarkable capabilities in solving complex problems, the
absence of clear ethical guidelines may lead to social conflicts, ethical
dilemmas, and new forms of inequality. This study adopts a descriptive—
analytical approach and draws on William Ogburn’s theory of cultural lag to
examine the gap between technological development and the slower
evolution of cultural and ethical responses. It emphasizes the necessity of
addressing ethical considerations during the design and implementation of
Al systems in order to ensure their responsible and socially aligned use. In
this context, the paper examines two primary approaches to integrating ethics
into AL The first is the rule-based or top-down approach, which relies on
predefined ethical principles and formal rules to guide Al decision-making,.
The second is the data-driven or bottom-up approach, which seeks to derive
ethical norms and values through the analysis of human data, behaviors, and
preferences. While both approaches provide valuable insights, each has
limitations, particularly regarding adaptability, inclusiveness, and the risk of
reflecting narrow or biased perspectives. Focusing on the concept of social
choice ethics, this paper explores how collective ethical perspectives can be
incorporated into the design of Al systems. It argues that participatory
mechanisms, such as social choice frameworks, can help reduce the
imposition of limited designer viewpoints and improve ethical
representation. The study highlights three key components of this approach:
the inclusion of stakeholders’ positions, the measurement of ethical
preferences, and the aggregation of diverse viewpoints into collective ethical
outcomes. Ultimately, the paper suggests that integrating social choice
mechanisms into Al design can enhance fairness, transparency, and ethical
legitimacy, contributing to the development of more responsible and socially
aligned artificial intelligence systems.
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Introduction

Recent advances in science and technology, particulatly in artificial intelligence (Al), have profoundly
transformed social interactions, human decision-making, and ethical structures (Grace et al., 2018, p.
730; Collins & Varmus, 2015, p. 795). While Al offers unprecedented capabilities for problem-solving
and efficiency, the absence of comprehensive ethical guidelines can lead to social conflicts, inequality,
and moral dilemmas (Floridi, 2018, p. 319; Miller, 2020, p. 4). Ethical considerations should be
integrated from the early stages of Al design rather than addressed after deployment. Failure to do so
may result in a “cultural lag,” in which technological innovation outpaces the evolution of social, legal,
and ethical norms (Ogburn, 1966, p. 17; Robinson, 1981, p. 19; Marshall, 1999, p. 82).

Al applications across domains such as smart homes (Harper, 2000, p. 5), smart agriculture (Walter
et al., 2017, p. 6149), healthcare (Hossain et al., 2020, p. 127), and autonomous vehicles (Bonnefon et
al,, 2016, p. 1573) highlight both transformative potential and ethical risks, including accountability,
privacy, and algorithmic autonomy (Allen et al., 2005, p. 568; Wallach et al., 2008, p. 570).

This study adopts a theoretical-analytical approach, grounded in Ogburn’s cultural lag thesis, to
examine ethical challenges in Al It analyzes two primary approaches: the rule-based approach, based
on predefined ethical principles, and the data-driven approach, based on learning from human behavior.
Furthermore, the study introduces social choice ethics as a participatory framework for aligning Al

systems with human values through standing, measurement, and aggregation (Baum, 2020, p. 2).

Concept of Ethics and Ethical Approaches

Ethics serves as a normative framework guiding human behavior and decision-making within social and
technological contexts. In the field of artificial intelligence, ethical considerations extend beyond
individual actions to include the design, deployment, and societal impact of intelligent systems (Allen et
al., 2005, p. 568; Wallach et al., 2008, p. 570). Ethical frameworks provide essential guidance to ensure
Al technologies operate in ways consistent with social values and human welfare. Traditionally, two
dominant approaches have been applied to embed ethics in Al: the rule-based approach, which relies
on predefined principles and classical ethical theories, and the data-driven approach, which derives
ethical understanding from observation of human behavior and learning from societal norms (Floridi,

2018, p. 319; Miller, 2020, p. 4).

Concept of Technology and Technology Ethics

Technological systems are not neutral tools; they inherently reflect the values and assumptions
embedded during their development (Grace et al., 2018, p. 730). Al in particular, has significant societal
influence, affecting decision-making in domains such as smart homes (Harper, 2006, p. 5), smart

agriculture (Walter et al., 2017, p. 6149), healthcare systems (Hossain et al., 2020, p. 127), and
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autonomous vehicles (Bonnefon et al., 2016, p. 1573). Consequently, ethical frameworks must consider
both the technical functioning of Al systems and the social and moral consequences of their deployment

(Allen et al., 2005, p. 568; Wallach et al., 2008, p. 570).

William Ogburn’s Cultural Lag Thesis

Ogburn’s concept of cultural lag describes the temporal gap between rapid technological development
(material culture) and the slower evolution of social, legal, and ethical norms (Ogburn, 1966, p. 17). In
Al this lag creates situations where technological capabilities advance faster than societal mechanisms
for accountability, fairness, and ethical governance (Robinson, 1981, p. 19; Marshall, 1999, p. 82).
Addressing this gap requires integrating ethical considerations from the earliest stages of Al design to

prevent potential social harm and ethical conflicts (Floridi, 2018, p. 319).

Ethical Challenges in Artificial Intelligence

The deployment of Al systems has raised numerous ethical challenges, including accountability, privacy,
autonomy, and vulnerability to errors or bias (Allen et al., 2005, p. 568; Wallach et al., 2008, p. 570).
Rule-based approaches attempt to encode ethical principles directly into Al algorithms, ensuring
predictable and consistent behavior (Wallach et al., 2008, p. 570). However, they are limited in handling
complex, context-dependent moral dilemmas that arise in real-world applications (Allen et al., 2005, p.
568). Data-driven approaches, which learn ethical norms from human behavior, provide adaptability

but risk inheriting social biases or reinforcing existing inequalities (Batavia et al., 1996, p. 5).

Ethical Approaches in Al Design

The rule-based or top-down approach relies on formalized ethical principles embedded within Al
systems. It is particulatly useful for applications requiring strict adherence to predefined rules, such as
regulatory compliance or high-stakes decision-making contexts (Wallach et al., 2008, p. 570).
Nevertheless, its rigidity limits its applicability in dynamic environments where moral reasoning must
adapt to contextual variations (Allen et al., 2005, p. 568).

The data-driven or bottom-up approach derives ethical behavior through machine learning models
trained on human decision-making data (Batavia et al., 1996, p. 5). This approach allows Al systems to
adapt to complex and evolving social norms. However, reliance on historical human data introduces
the risk of bias, ethical inconsistency, and potential reinforcement of discriminatory patterns (Floridi,
2018, p. 319).

While rule-based systems offer clarity and reliability, and data-driven systems provide adaptability,
neither approach alone can fully address the ethical challenges of AI. A combined or complementary
framework is necessary to integrate human values effectively and to mitigate risks associated with ethical

lapses or social bias (Miiller, 2020, p. 4).
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Social Choice Ethics as an Alternative Framework
Social choice ethics provides a participatory and collective approach to embedding ethics in AL It
emphasizes aggregating diverse ethical perspectives into a unified decision-making process, allowing Al

systems to reflect societal values rather than the preferences of individual designers (Baum, 2020, p. 2).

Standing, Measurement, and Aggregation

The framework of social choice ethics is operationalized through three key mechanisms: standing,
which determines whose ethical perspectives are considered; measurement, which identifies and
quantifies ethical preferences; and aggregation, which combines diverse viewpoints into collective
ethical guidance for Al behavior (Baum, 2020, p. 2). Incorporating these mechanisms can reduce bias,

enhance transparency, and ensure broader societal alignment.

Challenges and Opportunities

Although social choice ethics offers a promising framework, practical implementation requires careful
stakeholder selection, reliable measurement of ethical preferences, and robust aggregation techniques.
Its successful integration depends on interdisciplinary collaboration among technologists, ethicists,
policymakers, and social scientists, ensuring that Al systems are both technically effective and ethically

responsible (Boualheri et al., 2022, p. 35; Jafari & Rahmati, 2025, p. 6).

Conclusion

Artificial intelligence presents unprecedented opportunities for human advancement but simultaneously
raises significant ethical challenges, including bias, accountability, and privacy concerns. Traditional rule-
based and data-driven approaches, while valuable, are limited in addressing complex, context-dependent
moral dilemmas. This study demonstrates that social choice ethics offers a promising framework for
responsible Al design by incorporating standing, measurement, and aggregation of diverse ethical
perspectives. By integrating participatory and socially grounded mechanisms, Al systems can better align
with societal values, enhance transparency, and reduce designer bias. Ultimately, embedding social

choice principles strengthens both ethical legitimacy and societal trust in Al technologies.
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