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ABSTRACT 

Autonomous vehicles must be capable of making decisions in complex traffic 

situations, some of which raise ethical questions, and the design of ethical 

decision-making frameworks is a significant challenge. This review synthesises 

current understanding of ethical decision-making frameworks for autonomous 

vehicles. It examines the ethical questions raised by autonomous driving, the 

principal approaches to ethical decision-making, including rule-based, 

consequentialist and hybrid or learning-based frameworks, and the challenges 

of accountability, transparency and societal acceptance. The literature 

indicates that autonomous vehicles may face situations involving unavoidable 

harm and competing interests, that different ethical frameworks offer different 

and sometimes conflicting guidance, and that hybrid approaches and broader 

principles of safety and responsibility are increasingly emphasised over narrow 

dilemma-based reasoning. The review highlights the importance of safety, 

transparency, accountability and public engagement. It concludes that ethical 

decision-making is a central challenge for autonomous vehicles, and identifies 

the need for continued research, clear governance and societal dialogue. 
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INTRODUCTION 

Because they operate in public spaces shared with other road users, their behaviour has direct 

consequences for the safety of many people, which heightens the importance of getting their 

decision-making right. This public and safety-critical character distinguishes autonomous 

vehicles from many other applications of artificial intelligence. 
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 Autonomous vehicles, capable of driving with little or no human intervention, are among the 

most prominent and anticipated applications of autonomous systems, with the potential to 

improve road safety, efficiency and accessibility [1]. To operate in the real world, these 

vehicles must perceive their environment, make decisions and act in complex and dynamic 

traffic situations [1], [2]. Some of these situations raise ethical questions, making the design of 

ethical decision-making a significant challenge for autonomous driving. 

 

Even outside rare emergencies, driving constantly involves judgements about acceptable risk, 

the balancing of progress against caution, and consideration for other road users. These 

everyday judgements carry ethical weight, and an autonomous vehicle must embody some 

position on them through its behaviour. 

 

The ethical significance of autonomous vehicle decision-making arises because driving can 

involve situations in which harm may be unavoidable, or in which the interests of different 

road users conflict [2], [3]. While such situations are rare, the prospect of a vehicle making 

decisions with potential safety consequences raises questions about the values and principles 

that should guide its behaviour, and about who is responsible for the outcomes. These questions 

have attracted considerable attention from researchers, engineers, ethicists and the public [3]. 

These approaches draw on long-standing traditions in moral philosophy as well as on 

engineering and machine learning, reflecting the interdisciplinary nature of the problem. 

Translating abstract ethical principles into the concrete behaviour of a vehicle, however, is far 

from straightforward and is itself a substantial research challenge. 

 

A range of approaches to ethical decision-making in autonomous vehicles has been proposed, 

including rule-based approaches grounded in explicit rules or duties, consequentialist 

approaches aimed at minimising harm, and hybrid or learning-based approaches that combine 

elements of different frameworks [2], [3]. Each approach offers different guidance and has 

different strengths and limitations. Increasingly, emphasis has shifted from narrow ethical 

dilemmas toward broader principles of safety, responsibility and the avoidance of harm in 

ordinary driving [3], [4]. 

 

Although the ethical dimensions of autonomous driving are widely recognised, the design of 

appropriate decision-making frameworks, and the associated questions of accountability and 



  
 

 

 13 Page 11-20 © MANTECH PUBLICATIONS 2026. All Rights Reserved 

 

Journal of AI Ethics and Autonomous Systems 

Volume 3, Issue 1, January-June 2026 

ISSN: 3107-8095 (Online) 

 

 acceptance, remain challenging. The problem addressed in this review is the need to synthesise 

current understanding of ethical decision-making frameworks for autonomous vehicles. 

Accordingly, this review examines the ethical questions, the principal approaches and the 

associated challenges, and considers the requirements for responsible and acceptable 

autonomous driving. 

 

REVIEW METHODOLOGY 

This narrative review was based on a structured search of peer-reviewed literature concerning 

ethical decision-making in autonomous vehicles. Databases were searched using terms relating 

to autonomous vehicles, self-driving cars, ethical decision-making, machine ethics, 

accountability and safety. Reviews, conceptual and technical papers and relevant studies of 

public attitudes were prioritised, and findings were organised by ethical question, decision-

making approach and challenge. A general framework and the principal approaches are 

illustrated in Figure 1 and summarised in Table 1. 

 

 

Figure 1: General framework and approaches for ethical decision-making in autonomous 

vehicles 

 

Table 1: Approaches to ethical decision-making in autonomous vehicles 

Approach Basis 

Rule-based (deontological) Explicit rules and duties 

Consequentialist (utilitarian) Minimisation of overall harm 

Hybrid Combination of frameworks 

Learning-based Learned from data and behaviour 

Safety-oriented Broad avoidance of harm 
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 ETHICAL QUESTIONS AND APPROACHES 

Ethical Questions in Autonomous Driving 

The attention devoted to extreme dilemma scenarios, while understandable, has been criticised 

for being disproportionate to their rarity and for distracting from the more frequent and 

consequential ethical aspects of everyday driving. In practice, the most important ethical 

demand on an autonomous vehicle is to drive safely and to reduce the risk of harm across the 

vast number of ordinary situations it encounters. Framing the ethical challenge primarily in 

terms of routine safety, rather than rare dilemmas, is therefore increasingly seen as more 

constructive. 

 

Autonomous vehicles may encounter situations that raise ethical questions, most notably those 

in which harm may be unavoidable and the vehicle must, in effect, choose between outcomes 

affecting different road users [2], [3]. Such situations, often discussed in terms of dilemma 

scenarios, have attracted much attention, though they are rare in practice. More broadly, ethical 

considerations pervade ordinary driving decisions concerning safety, risk and the balancing of 

interests. These questions raise the issue of what values should guide vehicle behaviour and 

how they should be determined [3]. 

 

Rule-Based and Consequentialist Approaches 

Rule-based approaches have the advantage of predictability and align naturally with traffic 

laws and established norms, which makes their behaviour easier to anticipate and to hold to 

account. However, rigid rules can fail in unusual situations not anticipated by their designers, 

and rules may sometimes conflict with one another. Consequentialist approaches, by contrast, 

attempt to evaluate and compare outcomes directly, but this raises difficult questions about 

how different harms are measured and whether it is acceptable for a vehicle to weigh the 

interests of one person against another. 

 

Rule-based approaches ground decision-making in explicit rules or duties, such as traffic laws 

and safety principles, providing predictability and transparency, but may struggle with novel 

or conflicting situations [2], [3]. Consequentialist approaches aim to choose actions that 

minimise overall harm, which has intuitive appeal but raises difficulties in defining and 

comparing harms and in the acceptability of deliberately weighing outcomes for different 

individuals. Each approach offers useful guidance in some respects while facing limitations in 

others, and neither alone provides a complete solution [3]. 
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 Hybrid, Learning-Based and Safety-Oriented Approaches 

Learning-based approaches that derive behaviour from data, including observation of human 

driving, can capture nuances that are difficult to specify explicitly, but they raise concerns 

about transparency and about whether the values implicitly learned are appropriate. Hybrid 

approaches attempt to combine the predictability of rules with the flexibility of other methods, 

often within an overarching commitment to safety. The growing preference for broad, safety-

oriented principles reflects a judgement that a vehicle that reliably avoids harm in ordinary 

conditions addresses the most important ethical demands of driving. 

 

Hybrid approaches combine elements of different frameworks, seeking to balance their 

strengths and limitations, while learning-based approaches derive behaviour from data, 

including human driving, raising questions about transparency and the values learned [2], [3]. 

Increasingly, emphasis has shifted from narrow dilemma scenarios toward broad, safety-

oriented principles aimed at avoiding harm and driving safely in ordinary conditions, which 

may be more practical and widely acceptable [3], [4]. These approaches reflect the search for 

frameworks that are both effective and acceptable. 

 

Accountability, Transparency and Acceptance 

Public trust is essential to the adoption of autonomous vehicles, and that trust depends not only 

on the technology performing safely but on people believing that it does and that responsibility 

is clearly assigned when things go wrong. Surveys of public attitudes have shown that 

preferences regarding vehicle behaviour can vary across individuals and cultures, which 

complicates the design of universally acceptable frameworks. Engaging the public in dialogue 

about these questions, and being transparent about how vehicles make decisions, are therefore 

important for securing acceptance. 

 

Beyond the choice of decision-making approach, autonomous vehicle ethics raises challenges 

of accountability, transparency and societal acceptance [3], [4]. Questions of responsibility for 

the vehicle's decisions, the transparency of its decision-making, and public trust and acceptance 

are central to the responsible deployment of the technology. Public attitudes and societal 

dialogue are important, as the acceptability of ethical frameworks depends on social values. 

The reported suitability of the principal approaches is illustrated in Figure 2 and summarised 

in Table 2. 
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Figure 2: Reported suitability of the principal decision-making approaches 

 

The comparatively high suitability attributed to hybrid approaches reflects their attempt to 

combine the strengths of different frameworks, while the attention to other approaches 

indicates that no single method is regarded as wholly sufficient. 

 

Table 2: Challenges in ethical decision-making for autonomous vehicles 

Challenge Description 

Accountability Responsibility for decisions and outcomes 

Transparency Understandability of decision-making 

Value selection Determining guiding values 

Societal acceptance Public trust and acceptability 

Regulation Governance and standards 

 

Across these approaches and challenges, a common thread is the recognition that ethical 

decision-making in autonomous vehicles cannot be separated from the broader goals of safety 

and public acceptance. The frameworks that appear most promising are those that embed 

ethical considerations within a primary commitment to driving safely and avoiding harm. 

 

DISCUSSION 

The evidence reviewed indicates that ethical decision-making is a central challenge for 

autonomous vehicles, arising from their need to make decisions in complex traffic situations, 

some of which involve unavoidable harm or competing interests [2], [3]. Different ethical 
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 frameworks, including rule-based, consequentialist and hybrid or learning-based approaches, 

offer different and sometimes conflicting guidance, and increasing emphasis is being placed 

on broad safety-oriented principles over narrow dilemma-based reasoning. 

 

Concentrating on contrived dilemmas can give a misleading impression that the central ethical 

problem of autonomous driving is how to choose between victims, when in reality it is how to 

drive safely enough that such situations almost never arise. Redirecting attention toward the 

prevention of dangerous situations is both more practical and more closely aligned with the 

actual benefits the technology can offer. 

 

The limitations of focusing narrowly on dilemma scenarios are an important theme [3], [4]. 

While such scenarios are useful for highlighting ethical questions, they are rare in practice, and 

an excessive focus on them may distract from the more common and consequential ethical 

dimensions of ordinary driving, particularly safety. The shift toward broad, safety-oriented 

principles reflects a recognition that the primary ethical priority for autonomous vehicles is to 

drive safely and avoid harm, which may also be more practical and widely acceptable than 

resolving abstract dilemmas. 

 

In practice, a workable framework is likely to draw on several traditions, using clear rules 

where they apply, considering consequences where rules run out, and grounding the whole in 

a commitment to safety. The challenge is to combine these elements in a way that remains 

transparent and predictable rather than opaque. 

 

The strengths and limitations of the different frameworks indicate that no single approach is 

sufficient [2], [3]. Rule-based approaches offer predictability but may struggle with novel 

situations, consequentialist approaches aim to minimise harm but raise difficult questions of 

comparison and acceptability, and learning-based approaches raise concerns about 

transparency and learned values. Hybrid approaches seek to balance these, and the integration 

of multiple considerations, grounded in safety, appears most promising. The significance lies 

in designing decision-making that is effective, transparent and acceptable. 

 

These challenges are as much social and legal as technical, and progress on them requires the 

involvement of regulators, manufacturers and the public alongside engineers. The acceptability  
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 of any framework ultimately rests on whether society regards the resulting behaviour, and the 

allocation of responsibility for it, as fair. 

 

The challenges of accountability, transparency and societal acceptance are central to 

responsible deployment [3], [4]. Determining responsibility for the vehicle's decisions, 

ensuring that its decision-making can be understood, and securing public trust and acceptance 

are essential, and the acceptability of ethical frameworks ultimately depends on societal values. 

This indicates the need for clear governance and regulation, transparency, and public 

engagement and dialogue, alongside continued technical and ethical research. These 

requirements reflect the technical, ethical and social dimensions of the challenge. 

 

The evolution of the debate, from a focus on abstract dilemmas toward an emphasis on 

everyday safety and responsibility, reflects a maturing of the field. It suggests that the most 

fruitful path lies in designing vehicles that behave safely and predictably, while remaining 

transparent and accountable, rather than in attempting to resolve rare and contested moral 

puzzles in advance. 

 

LIMITATIONS 

This review has several limitations. As a narrative review rather than a systematic review with 

meta-analysis, it is subject to selection bias and does not provide pooled quantitative estimates. 

The field is evolving rapidly, and some recent developments in technology, regulation and 

public attitudes may not be fully captured. The review provides a broad overview of ethical 

decision-making approaches and challenges rather than detailed technical or legal analysis, and 

the reported suitability presented is indicative rather than precise. Ethical considerations and 

their acceptability vary across societies and jurisdictions, which a general review cannot fully 

reflect. 

 

As autonomous vehicles move from testing toward wider deployment, the questions of 

accountability, regulation and public acceptance are likely to become increasingly pressing and 

will require ongoing attention. The frameworks and governance arrangements developed now 

will shape how the technology is integrated into society and how its risks and benefits are 

distributed. 
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 FUTURE SCOPE 

Future research should advance the design of ethical decision-making frameworks that are 

effective, transparent and acceptable, with emphasis on broad safety-oriented principles and on 

the integration of multiple ethical considerations. The development of clear frameworks for 

accountability and liability, and of governance, standards and regulation for autonomous 

vehicles, is a critical priority. Research into public attitudes, trust and acceptance, and into 

mechanisms for societal dialogue on the values that should guide autonomous vehicles, would 

support responsible and acceptable deployment. Collaboration across engineering, ethics, law 

and the social sciences would further inform the development of ethical decision-making for 

autonomous driving. 

 

Ultimately, the responsible deployment of autonomous vehicles will depend on combining 

technical advances in safe driving with clear governance, transparent decision-making and a 

sustained dialogue with the public about the values that should guide these systems. This 

combination offers the most credible route to vehicles that are not only safe but also trusted 

and accepted. 

 

CONCLUSION 

Ethical decision-making is a central challenge for autonomous vehicles, which must make 

decisions in complex traffic situations, some of which raise ethical questions. Different 

frameworks, including rule-based, consequentialist and hybrid or learning-based approaches, 

offer different guidance, each with strengths and limitations, and increasing emphasis is being 

placed on broad safety-oriented principles over narrow dilemma-based reasoning. The 

challenges of accountability, transparency and societal acceptance are central to responsible 

deployment. Continued research into effective and acceptable decision-making, together with 

clear governance, transparency and societal dialogue, is needed to ensure that autonomous 

vehicles behave safely, responsibly and in accordance with societal values. 
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