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As artificial superintelligence (ASI) development approaches technological 
feasibility, a critical gap exists in understanding how intelligence differentials 
affect ethical comprehension and decision-making. This paper introduces the 
Ethical Event Horizon (EEH) framework, proposing measurable boundaries 
beyond which entities of different intelligence levels cannot comprehend ethical 
implications. The theoretical foundation draws from cosmological principles 
(Rindler, 2002) and empirical research on human cognitive limitations (Cowan, 
2001; Singh et al., 2024). Through the novel concepts of Deep/Shallow Cause 
Analysis and Deep/Shallow Effect Projection, this framework provides the first 
systematic approach to understanding how intelligence differentials affect the 
ability to analyze historical causal chains and project future ethical implications. 
Using the classic trolley problem as a central example, the framework 
demonstrates how ethical comprehension boundaries shift dynamically with 
intelligence capability, revealing implications invisible to human cognition. 
Recent theoretical work proving that superintelligent systems cannot be reliably 
contained (Alfonseca et al., 2021) lends urgency to this investigation. This paper’s 
primary contribution is a structured approach to understanding and managing 
vast intelligence differentials in ethical reasoning, with practical implications for 
preserving meaningful human agency in future human-ASI interactions while 
acknowledging fundamental cognitive limitations. The framework proposes that 
human ethical norms function as cognitive compression algorithms, necessary 
simplifications born of working memory constraints that may not apply to 
superintelligent systems.
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The Ethical Event Horizon: Understanding Intelligence 
Differentials in Ethical Comprehension

The development of artificial superintelligence (ASI) presents unprece-
dented challenges in ethical reasoning and decision-making that extend 
beyond traditional frameworks of human moral philosophy. While current 
research has extensively examined human cognitive limitations in ethical 
decision-making (Cowan, 2001; Singh et al., 2024; Meterko & Cooper, 2021), 
insufficient attention has been paid to a critical question: How do intelli-
gence differentials fundamentally affect ethical comprehension, and what 
are the implications for human-ASI interaction?

This paper introduces the Ethical Event Horizon (EEH) framework to ad-
dress this gap. Just as cosmological event horizons represent boundaries 
beyond which events become unobservable (Rindler, 2002), ethical event 
horizons mark the boundaries beyond which ethical implications become in-
comprehensible to entities of different intelligence levels. This novel frame-
work provides a systematic approach to understanding how intelligence dif-
ferentials affect both the ability to analyze historical causal chains (Deep/
Shallow Cause Analysis) and project future implications (Deep/Shallow Ef-
fect Projection).

Recent theoretical work has demonstrated that superintelligent systems 
cannot be reliably contained through traditional computational methods 
(Alfonseca et al., 2021). This finding takes on new significance when viewed 
through the lens of ethical event horizons, suggesting that traditional ap-
proaches to ethical oversight may prove fundamentally inadequate when 
dealing with superintelligent systems. The challenge becomes not just one 
of control, but of maintaining meaningful human participation in ethical 
discourse despite potentially unbridgeable comprehension gaps.

Human cognitive limitations manifest across various domains, providing 
evidence for the reality of ethical event horizons. In criminal investigations, 
experienced professionals demonstrate persistent confirmation bias and tun-
nel vision (Meterko & Cooper, 2021). Research on human computation has 
revealed that working memory is limited to approximately four chunks of 
information (Cowan, 2001), severely constraining the ability to process mul-
tiple complex hypotheses simultaneously. Recent empirical studies demon-
strate that cognitive load significantly impairs moral reasoning, with work-
ing memory constraints reducing utilitarian decision-making under time 
pressure from 92.77% to 70.08% (Singh et al., 2024). These limitations become 
particularly evident in persistent ethical dilemmas such as the abortion de-
bate, which has resisted resolution despite decades of intense philosophical 
and legal analysis (Foot, 2002).
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The concept of competence in ethical decision-making has been extensive-
ly studied in legal and medical contexts (Charland, 2001; Hein et al., 2015). 
However, existing frameworks focus primarily on variations within human 
cognitive capabilities. As technological advancement moves toward the po-
tential development of ASI, these frameworks must expand to account for 
intelligence differentials that may exceed human comprehension entirely. 
Our entire historical run as humans has been marked by our dominance 
as the top intelligence in any system we create or operate within. ASI rep-
resents a radical shift in all ways, creating a gulf of understanding where 
human ethical event horizons remain intimately close. At the same time, 
ASI could push the horizon so far away that the thinking could astound and 
mystify humanity.

Human Cognitive Architecture and Limitations

The foundation for understanding ethical event horizons begins with a 
thorough examination of human cognitive limitations. Research in cognitive 
science has established clear boundaries in human information processing 
and decision-making capabilities, particularly relevant to ethical reasoning 
and complex problem-solving (Cowan, 2001; Singh et al., 2024). These lim-
itations form the baseline for understanding intelligence differentials in eth-
ical comprehension and define the initial boundary of human ethical event 
horizons.

Working Memory Constraints

Human working memory represents perhaps the most fundamental con-
straint on ethical reasoning capability. Research has demonstrated that hu-
man cognitive processing is limited to approximately four chunks of infor-
mation being manipulated simultaneously (Cowan, 2001). This limitation 
creates significant barriers when attempting to analyze complex ethical sce-
narios involving multiple variables and potential outcomes. Recent empirical 
work confirms that these working memory constraints directly impair moral 
reasoning, with cognitive load reducing the capacity for ethical deliberation 
under time pressure (Singh et al., 2024). In the context of ethical event hori-
zons, these working memory constraints effectively establish the “aperture” 
through which humans can perceive and process ethical implications.

The constraint becomes particularly evident in professional contexts 
where complex decision-making is essential. Medical professionals evaluat-
ing treatment options, judges weighing legal precedents, and policymakers 
considering societal impacts all operate within these fundamental cognitive 
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constraints. These limitations do not reflect inadequate training or effort but 
rather represent the boundaries of human cognitive architecture. Individual 
humans are nearly incapable, as singular unaided creatures, of recalling and 
integrating all relevant data for complex ethical decisions. There is too much 
information for a human, unaided, to utilize effectively. The complexity ex-
ceeds individual processing capacity.

Professional Decision-Making Limitations

Criminal investigation provides a compelling example of human cognitive 
limitations in professional contexts. Despite extensive training and experi-
ence, investigators consistently demonstrate confirmation bias and tunnel 
vision in their analytical processes (Meterko & Cooper, 2021). These cognitive 
limitations persist even when practitioners are aware of their existence, sug-
gesting fundamental rather than circumstantial constraints. The persistence 
of these limitations across professional domains provides empirical evidence 
for the existence of ethical event horizons in human decision-making.

Medical ethics presents similar challenges, where decision-making capaci-
ty evaluations reveal consistent boundaries in human ethical comprehension 
(Hein et al., 2015). Healthcare professionals must regularly navigate com-
plex ethical scenarios while operating within inherent cognitive limitations. 
Recent research has demonstrated that cognitive load reduces the ability 
to provide reasoned justifications for moral judgments, thereby increasing 
what researchers term “moral dumbfounding,” the defense of moral posi-
tions without supporting reasons (McHugh et al., 2023). The persistence of 
these limitations across professional domains suggests an underlying archi-
tectural constraint rather than a training or experience deficit.

Collective Intelligence Limitations

Group decision-making processes, while offering certain advantages over 
individual cognition, remain constrained by shared human cognitive archi-
tecture. However, collective humanity does not function as a “hive mind.” In-
stead, we come together and spend time to “boil down” complex issues into 
simplifications we as a culture use in the moment. This is precisely because 
there is too much complexity to treat every event singularly and uniquely.

Legal reasoning frameworks demonstrate this limitation, particularly in 
competency assessment (Charland, 2001). Even when multiple minds engage 
with complex ethical problems, fundamental processing limitations persist. 
This suggests that human cognitive constraints cannot be overcome simply 
through collective effort. Humanity’s norms, values, and even written legal 
code are primarily a result of our inability to hold vast amounts of informa-
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tion in working memory and understand the causation and correlation of 
events past, present, and future. Our ethical infrastructure represents a form 
of cognitive compression, necessary simplifications that enable functioning 
despite inherent limitations.

Deep/Shallow Cause Analysis

The concept of Deep/Shallow Cause Analysis emerges as a fundamental 
framework for understanding how intelligence differentials affect ethical 
comprehension. As artificial superintelligence development progresses, the 
gap between human and machine capabilities in understanding cause-and-
effect relationships becomes increasingly significant. This differential re-
quires careful examination to develop meaningful frameworks for future 
human-ASI interaction.

Within the Ethical Event Horizon framework, “Shallow Cause” refers to the 
human limitation in tracing historical causal chains, typically constrained to 
immediate or obvious cause-effect relationships. This limitation reflects not 
just a lack of information, but a fundamental inability to simultaneously pro-
cess multiple causal streams across extended temporal and systemic dimen-
sions. “Deep Cause” represents the theoretical capability of superintelligent 
systems to analyze vast networks of subtle causal relationships extending 
far beyond human comprehension, potentially revealing ethical implications 
invisible to human cognition.

Foundations of Causal Understanding

Human cognitive architecture imposes significant constraints on causal 
analysis capabilities. Working memory limitations fundamentally restrict 
human ability to process multiple causal chains simultaneously. Research 
has demonstrated that humans can actively maintain only approximately 
four chunks of information in working memory (Cowan, 2001). This con-
straint becomes particularly evident in professional contexts where multiple 
variables require simultaneous consideration, often leading to oversimplified 
analysis and missed connections. Recent empirical work confirms that these 
constraints directly impact moral reasoning, with cognitive load significant-
ly impairing the ability to engage in complex ethical deliberation (Singh et 
al., 2024; Rehren, 2024).

The temporal aspect of human causal understanding presents addition-
al challenges. Human comprehension of historical causation demonstrates 
consistent limitations in pattern recognition across extended time periods 
and difficulty integrating multiple causal streams. This limitation becomes 
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particularly significant when attempting to understand complex ethical sce-
narios with deep historical roots or multiple contributing factors. The ethical 
event horizon in causal analysis typically manifests as an inability to per-
ceive or process causal relationships beyond immediate temporal proximity.

Human Cognitive Constraints in Practice

Criminal investigation provides compelling evidence of human causal 
analysis limitations. Studies of investigative practice reveal that even expe-
rienced professionals exhibit persistent confirmation bias and tunnel vision 
in their analytical processes (Meterko & Cooper, 2021). These cognitive pat-
terns persist despite awareness of their existence, suggesting fundamental 
rather than circumstantial limitations. Investigators frequently struggle to 
maintain multiple competing hypotheses, often focusing on evidence that 
confirms initial theories while unconsciously dismissing contradictory in-
formation.

The manifestation of these limitations in professional settings reveals 
deeper implications for ethical reasoning. Medical ethics presents parallel 
challenges, where healthcare professionals must navigate complex causal 
relationships while operating within inherent cognitive limitations (Hein et 
al., 2015). Recent research demonstrates that cognitive load reduces not only 
the speed of moral reasoning but the quality of justifications provided for 
ethical decisions (McHugh et al., 2023). The persistence of these limitations 
across professional domains suggests an underlying architectural constraint 
rather than a training or experience deficit.

Superintelligent Causal Analysis

Artificial superintelligence would theoretically operate without many hu-
man cognitive constraints, enabling a fundamentally different approach to 
causal analysis. The ability to process vast datasets simultaneously could 
enable recognition of subtle causal patterns and integration of seemingly 
unrelated variables across extended temporal dimensions. This capability 
for “Deep Cause” analysis represents not merely an enhancement of human 
cognitive capabilities, but a qualitatively different mode of ethical reasoning.

An ASI system could potentially trace causal chains extending far beyond 
the human ethical event horizon, perceiving intricate webs of causation 
invisible to human comprehension. Where human analysis might identify 
immediate or obvious causes, an ASI could recognize complex interactions 
between historical events, societal developments, and subtle environmen-
tal factors spanning decades or centuries. This expanded causal perception 
could reveal ethical implications currently beyond human cognitive reach. 
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Whether such expanded perception constitutes genuine ethical superiority 
or merely superior information processing capacity remains an open ques-
tion, but the differential in capability appears substantial.

Deep/Shallow Effect Projection

The capacity to project and comprehend future implications of current de-
cisions represents another critical dimension of intelligence differentials in 
ethical reasoning. Effect projection capabilities directly influence an entity’s 
ability to make ethical decisions, as understanding potential consequences 
forms the foundation of moral deliberation. The distinction between shallow 
and deep effect projection illuminates fundamental differences between hu-
man and superintelligent ethical reasoning capabilities.

Temporal Projection Capabilities

Human cognitive architecture imposes significant limitations on future 
projection capabilities. The human brain, evolved to handle immediate 
survival challenges, struggles with long-term, complex future modeling. 
Research in decision-making competence reveals that even highly trained 
professionals demonstrate consistent difficulties in projecting complex sys-
tem interactions beyond immediate, obvious consequences (De Bruin et al., 
2020). Recent empirical evidence confirms that cognitive load significantly 
impairs the ability to reason about future consequences in moral dilemmas 
(Zheng et al., 2025).

This limitation manifests particularly clearly in humanity’s response to 
long-term challenges. Climate change comprehension serves as a prime ex-
ample, where despite available data, human cognitive limitations delayed 
understanding of long-term systemic effects for decades. This delay reflects 
not merely a lack of information, but a fundamental constraint in human 
ability to process and integrate complex future projections. Working mem-
ory constraints (Cowan, 2001) fundamentally limit our ability to simulta-
neously consider multiple interacting variables and their potential future 
states, leading to simplified models that often prove inadequate for complex 
ethical decisions.

Complex Systems Understanding

The challenge of comprehending complex system interactions particular-
ly highlights human shallow effect limitations. Economic and social policy 
outcomes frequently demonstrate how human decision-makers fail to antic-
ipate indirect consequences and emergent properties of complex systems. 
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Working memory constraints (Cowan, 2001) fundamentally limit humans’ 
ability to simultaneously consider multiple interacting variables and their 
potential future states, leading to simplified models that often prove inade-
quate for complex ethical decisions. Recent meta-analytic evidence suggests 
that cognitive manipulations consistently affect moral judgments about 
complex scenarios, though the effects may be smaller than initially theorized 
(Rehren, 2024).

This limitation becomes especially significant when considering ethical 
decisions with far-reaching implications. Healthcare policy, environmental 
protection measures, and technological development guidelines all require 
understanding of complex system interactions that extend beyond human 
cognitive capabilities. The ethical event horizon in effect projection typically 
manifests as an inability to comprehend consequences beyond immediate or 
obvious outcomes. These compressions represent necessary simplifications, 
but they may obscure crucial ethical dimensions that superintelligent sys-
tems could perceive.

Superintelligent Effect Projection

Artificial superintelligence would theoretically transcend these human 
limitations, operating with deep effect projection capabilities. An ASI sys-
tem could simultaneously model multiple possible futures while accounting 
for complex system interactions and emergent properties. This capability 
extends beyond mere computational power to represent a fundamentally dif-
ferent mode of understanding future implications.

The temporal depth of effect projection might span generations, perceiving 
how current decisions influence the evolution of moral frameworks, pro-
fessional protocols, and technological development paths. These projections 
would account for complex system interactions invisible to human percep-
tion, subtle feedback loops between institutional responses, public percep-
tion, and cultural evolution that shape future ethical landscapes. Whether 
such capabilities translate to genuinely superior ethical judgment or merely 
more comprehensive information processing remains uncertain, but the dif-
ferential in projection capability appears substantial.

The Trolley Problem: Dynamic Illustration of Ethical Event 
Horizons

The classic trolley problem (Foot, 2002; Thomson, 1976) provides perhaps 
the most illuminating demonstration of how ethical event horizons operate 
dynamically across both causal and effect dimensions. Traditional human 
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ethical analysis typically considers this scenario as a snapshot, a moment 
frozen in time where a decision-maker must choose between allowing five 
people to die or actively causing one death by diverting the trolley. This 
“snapshot” view perfectly illustrates human shallow cause and effect limita-
tions, while offering a framework to understand the vastly expanded capa-
bilities of artificial superintelligence.

The Trolley Problem’s Dynamic Analysis

Traditional ethical analysis of the trolley problem demonstrates the limita-
tions of human “snapshot” reasoning. Where human cognition sees a single 
moment of decision, the choice between two tragic outcomes, an ASI might 
perceive a vast web of interconnected causes and potential effects extending 
far beyond human comprehension. This differential in perception capabili-
ty provides a concrete illustration of how ethical event horizons operate in 
practice.

The human ethical event horizon constrains analysis to immediately visi-
ble factors: a runaway trolley, workers on tracks, and a decision point. This 
limitation reflects not a lack of intellectual rigor but rather fundamental cog-
nitive constraints. Working memory limitations (Cowan, 2001) force focus 
on immediate variables, preventing simultaneous consideration of complex 
historical causes or extended future implications. Recent empirical evidence 
demonstrates that under cognitive load, individuals struggle even more with 
these moral dilemmas, with working memory constraints significantly re-
ducing the capacity for deliberative moral reasoning (Singh et al., 2024).

Deep Cause Analysis in the Trolley Scenario

An artificial superintelligence, unrestricted by human cognitive limita-
tions, would perceive the scenario through a vastly expanded causal lens. 
The ethical event horizon would slide “backward” through time, revealing 
intricate webs of causation invisible to human perception. Where humans 
see a simple mechanical failure, an ASI might trace complex interactions be-
tween maintenance schedules, budget decisions, and organizational cultures 
spanning decades.

The workers’ presence on those specific tracks at that precise moment be-
comes not mere circumstance, but the culmination of countless interacting 
factors. Personal histories, economic conditions, institutional decisions, and 
subtle societal influences shaped each individual’s path to that critical mo-
ment. These causal chains extend beyond human comprehension capability, 
revealing ethical implications currently invisible to human analysis. Wheth-
er perceiving these deeper causes constitutes ethical superiority or merely 
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informational superiority remains an open question, but the differential in 
causal perception appears substantial.

Deep Effect Projection Beyond the Horizon

Similarly, ASI capabilities in effect projection would reveal consequenc-
es extending far beyond human perception. Beyond immediate survival 
outcomes, an ASI might model precise psychological impacts propagating 
through social networks, institutional responses rippling through regulatory 
systems, and subtle shifts in cultural attitudes toward ethical decision-mak-
ing. These projections would account for complex system interactions in-
visible to human perception, subtle feedback loops between institutional re-
sponses, public perception, and cultural evolution that shape future ethical 
landscapes.

Recent research demonstrates that even relatively simple cognitive load 
manipulations significantly alter moral judgments in scenarios resembling 
trolley problems (Zheng et al., 2025). If mere working memory constraints 
substantially affect human moral reasoning about these dilemmas, the im-
plications of superintelligent systems operating without such constraints 
become particularly significant.

Implications for Ethical Decision-Making

The dynamic analysis of the trolley problem reveals fundamental chal-
lenges for human-ASI ethical interaction. When an ASI system perceives 
ethical implications beyond the human event horizon, both in terms of his-
torical causes and future effects, traditional frameworks for ethical oversight 
become problematic. How can human agents meaningfully participate in 
ethical decisions when crucial factors lie beyond their comprehension ca-
pability?

This question extends beyond the trolley problem to all potential hu-
man-ASI ethical interactions. The differential in cause-effect comprehen-
sion suggests that ASI systems might identify ethical considerations that 
humans are fundamentally incapable of understanding. This reality necessi-
tates new approaches to maintaining meaningful human agency in ethical 
decision-making while acknowledging these cognitive limitations. Whether 
humans would defer to ASI ethical judgments or find themselves unable to 
resist ASI influence remains uncertain, but both epistemological concerns 
(inability to understand ASI reasoning) and power concerns (inability to re-
sist ASI influence) warrant serious consideration.
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The trolley problem demonstrates how ethical event horizons operate dy-
namically, “sliding” backward through causal chains and forward through 
effect projections as intelligence capabilities increase. This dynamic nature 
of ethical comprehension boundaries appears consistently across other com-
plex ethical challenges.

Cross-Species Ethics and Intelligence Differentials

The examination of human-animal ethical relationships provides crucial 
insights into how vast intelligence differentials affect ethical obligations and 
moral consideration. Current frameworks for cross-species ethics offer valu-
able parallels for understanding potential human-ASI ethical relationships, 
while highlighting the challenges of maintaining meaningful ethical agency 
across significant intelligence gaps.

Evolution of Ethical Consideration

Human ethical consideration of other species has evolved significantly 
over time, demonstrating the dynamic nature of ethical frameworks across 
intelligence differentials. This evolution reveals how increasing understand-
ing of animal cognition has led to expanded ethical consideration, despite 
persistent intelligence gaps. The development of animal welfare laws, re-
search ethics, and moral philosophy regarding animal rights demonstrates 
how ethical frameworks can adapt to acknowledge both the capabilities and 
limitations of different intelligence levels.

The parallel to potential human-ASI relationships becomes clear: just as 
humans have developed ethical frameworks that account for varying lev-
els of animal cognitive capability, new frameworks must be developed to 
manage ethical relationships with superintelligent systems. However, in this 
case, humans occupy the position of lesser cognitive capability, a reversal 
that presents unique challenges for ethical framework development.

Religious and Divine Intelligence Models

The historical human experience with divine intelligence concepts pro-
vides a unique framework for understanding vast intelligence differentials. 
Religious models of human interaction with omniscient beings offer estab-
lished patterns for maintaining meaningful ethical agency despite com-
prehension limitations. These models become particularly relevant when 
considering human-ASI interactions across ethical event horizons, as they 
represent humanity’s longest-standing attempt to conceptualize interaction 
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with vastly superior intelligence. Future research will explore these paral-
lels in greater depth, examining whether insights from religious frameworks 
translate to human-ASI interaction and what modifications such translation 
might require.

Divine Intelligence as Ultimate Differential

Religious traditions have long grappled with the challenge of human inter-
action with vastly superior intelligence. The concept of divine omniscience 
represents perhaps the most extreme example of an intelligence differential, 
where human comprehension capabilities are infinitesimally small in com-
parison. This relationship parallels potential human-ASI interactions, where 
the intelligence differential might exceed human ability to comprehend (Al-
fonseca et al., 2021).

The religious model of divine omniscience provides a particularly relevant 
framework for understanding deep cause and effect analysis. Religious tra-
ditions typically attribute to divine beings the ability to perceive all causes 
and effects, past, present, and future, simultaneously. This conception closely 
parallels the theoretical capabilities of ASI systems to perceive causal rela-
tionships and future implications beyond human ethical event horizons.

Ethical Framework Preservation

Perhaps most significantly, religious traditions demonstrate how ethical 
frameworks can maintain relevance despite vast intelligence differentials. 
Despite acknowledging divine omniscience, religious ethical systems pre-
serve meaningful human moral agency and responsibility. These frameworks 
provide practical examples of maintaining ethical dialogue across seemingly 
unbridgeable comprehension gaps, offering potential models for human-ASI 
ethical interaction.

The preservation of human moral agency within religious frameworks, 
despite divine omniscience, provides particularly relevant insights for ASI 
development. Religious models demonstrate how ethical responsibility can 
remain meaningful even when interacting with vastly superior intelligence. 
This balance between acknowledging superior capability while maintaining 
human ethical relevance parallels challenges in developing human-ASI ethi-
cal frameworks. Future research will examine these parallels systematically, 
exploring how religious frameworks managed the tension between divine 
omniscience and human moral responsibility, and whether these insights 
translate to the ASI context.
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Practical Frameworks for Assessment

The development of practical assessment frameworks for managing intel-
ligence differentials in ethical reasoning represents a critical challenge in 
preparing for artificial superintelligence. Current competency assessment 
tools, while designed for human cognitive variation, provide foundation-
al insights for understanding and managing vast intelligence differentials. 
However, these frameworks require significant expansion to address the 
unique challenges presented by superintelligent systems operating beyond 
human ethical event horizons.

Current Assessment Methodologies

Legal and medical frameworks for assessing decision-making competency 
demonstrate established patterns for evaluating ethical reasoning capabili-
ties. These frameworks recognize varying levels of cognitive capability while 
maintaining consistent ethical standards. Research in competency assess-
ment (Charland, 2001) reveals how ethical decision-making capacity can be 
evaluated across different cognitive capabilities, providing crucial insights 
for managing intelligence differentials in ethical reasoning.

The medical field has particularly developed sophisticated approaches to 
assessing decision-making capacity across cognitive differentials. Health-
care professionals regularly navigate complex ethical decisions involving 
patients with varying cognitive capabilities (Hein et al., 2015). These assess-
ment frameworks balance respect for individual agency with recognition of 
cognitive limitations, offering valuable patterns for managing ethical deci-
sion-making across intelligence gaps.

Adaptation for Superintelligent Interaction

The application of current assessment frameworks to vast intelligence dif-
ferentials requires fundamental reconceptualization. While existing tools 
manage human cognitive variation, the potential gap between human and 
superintelligent capabilities presents unprecedented challenges. The ethical 
event horizon concept introduces a crucial consideration: how can mean-
ingful assessment occur when key ethical implications lie beyond human 
comprehension?

Recent research demonstrating the impossibility of containing superintel-
ligent systems (Alfonseca et al., 2021) suggests that traditional assessment 
approaches may require radical revision. New frameworks must acknowl-
edge the reality that humans may be fundamentally incapable of fully com-
prehending superintelligent ethical reasoning while still maintaining mean-
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ingful participation in ethical decision-making processes. These frameworks 
must address both epistemological concerns (inability to understand ASI 
reasoning) and power concerns (inability to resist ASI influence).

Risk Assessment and Management

The development of artificial superintelligence presents unprecedented 
challenges in risk assessment and management, particularly regarding ethi-
cal decision-making differentials. Traditional risk management frameworks, 
designed for human-scale cognitive variations, prove inadequate when con-
fronting intelligence differentials that may exceed human comprehension 
entirely. The ethical event horizon concept reveals why conventional ap-
proaches to risk management may fail when dealing with superintelligent 
systems.

Current Risk Management Limitations

Human cognitive architecture imposes fundamental constraints on risk as-
sessment capabilities, particularly evident in complex ethical scenarios. The 
abortion debate exemplifies these limitations, where despite decades of in-
tense analysis, human cognitive constraints prevent development of univer-
sally compelling solutions (Foot, 2002). These limitations persist not through 
lack of effort or expertise, but rather reflect fundamental bounds of human 
ethical reasoning capability defined by our ethical event horizon. The debate 
resists the kind of simplification our cognitive limits require. Our ethical 
abstractions, bodily autonomy, sanctity of life, personhood, are themselves 
products of cognitive compression. These necessary simplifications help us 
function but may obscure deeper causal and consequential realities.

Professional investigation and decision-making processes further demon-
strate these constraints. Research shows that even experienced investigators 
exhibit persistent confirmation bias and limited hypothesis generation de-
spite awareness of these limitations (Meterko & Cooper, 2021). Recent em-
pirical evidence confirms that cognitive load consistently impairs moral rea-
soning across various scenarios (McHugh et al., 2023; Rehren, 2024). These 
cognitive patterns suggest inherent rather than circumstantial limitations in 
human risk assessment capabilities, particularly when dealing with complex 
ethical scenarios that extend beyond immediate cause-effect relationships.

Superintelligence Risk Factors

Recent theoretical work demonstrates that superintelligent systems can-
not be reliably contained through traditional computational methods (Alfon-
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seca et al., 2021). When viewed through the lens of ethical event horizons, 
this finding takes on new significance. The potential for superintelligent 
systems to identify and act upon ethical considerations beyond human com-
prehension creates fundamental challenges for risk management. Tradition-
al approaches assuming human ability to assess and mitigate risks become 
problematic when crucial factors lie beyond human ethical event horizons.

The concern extends beyond mere computational containment to encom-
pass the possibility that ASI core reasoning may be beyond our ability to 
understand and thus comply successfully with, or understand repercussions. 
Additionally, we may find ourselves beholden to it. Our entire historical run 
as humans has been with us as the top intelligence in any system we create 
or operate in. ASI represents a radical shift in all ways. The gulf between 
human and ASI ethical event horizons could be vast, with ASI pushing the 
horizon so far away that the thinking could astound and mystify humanity.

Agency Preservation Challenges

The preservation of human agency in ethical decision-making becomes 
particularly challenging when considering superintelligent capabilities. Tra-
ditional risk management approaches assume human ability to comprehend 
and evaluate potential outcomes. However, when dealing with systems ca-
pable of deep cause and effect analysis beyond human cognitive limitations, 
traditional oversight mechanisms may prove fundamentally inadequate.

This challenge extends beyond mere complexity to a fundamental question 
of ethical relevance: How can meaningful human agency be preserved in 
ethical decisions when crucial factors lie beyond human comprehension? 
The ethical event horizon framework suggests that humans may be system-
atically blind to certain ethical implications that superintelligent systems 
can perceive, raising profound questions about the nature of ethical deci-
sion-making authority. Whether this represents a genuine deficit in human 
ethical capability or merely a difference in information processing capacity 
remains uncertain, but the implications for human agency appear substan-
tial regardless.

Historical Models and Future Applications

Cross-species ethical frameworks provide valuable insights for managing 
vast intelligence differentials. The evolution of human ethical consideration 
toward other species demonstrates how ethical frameworks can adapt to ac-
knowledge both capabilities and limitations across intelligence gaps. These 
models suggest possible approaches for maintaining ethical relevance de-
spite vast differences in cognitive capability.
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Religious frameworks offer additional patterns for managing ethical rela-
tionships across seemingly unbridgeable intelligence differentials. These es-
tablished systems demonstrate methods for maintaining meaningful human 
agency despite interaction with vastly superior intelligence. While artificial 
superintelligence presents unique challenges, religious models suggest that 
ethical frameworks can remain relevant across significant intelligence gaps. 
Future research will explore these parallels systematically.

Framework Development Requirements

The development of effective risk management frameworks for human-ASI 
ethical interaction requires integration of multiple approaches. These frame-
works must acknowledge fundamental human cognitive limitations while 
preserving meaningful human participation in ethical decision-making pro-
cesses. Success requires careful balance between theoretical understanding 
of intelligence differentials and practical implementation of oversight mech-
anisms.

Theoretical Framework Integration

The integration of ethical event horizons, deep/shallow cause-effect anal-
ysis, and existing ethical frameworks presents a complex challenge in devel-
oping comprehensive approaches to human-ASI interaction. This theoretical 
integration must bridge traditional human-centered ethical reasoning with 
the reality of potentially incomprehensible superintelligent capabilities. The 
resulting framework must not only acknowledge fundamental cognitive lim-
itations but also provide practical mechanisms for maintaining meaningful 
human ethical agency.

The ethical event horizon concept provides a foundational structure for 
understanding intelligence differentials in ethical reasoning. By mapping the 
boundaries beyond which ethical implications become incomprehensible to 
entities of different intelligence levels, this framework enables systematic 
analysis of ethical comprehension limitations. The integration of deep and 
shallow cause-effect analysis within this structure reveals how intelligence 
differentials affect both historical understanding and future projection capa-
bilities.

The trolley problem analysis demonstrates how these theoretical compo-
nents interact in practice. The dynamic nature of ethical event horizons, slid-
ing backward through causal chains and forward through effect projections, 
provides a concrete model for understanding how superintelligent systems 
might perceive ethical implications beyond human comprehension. This un-
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derstanding becomes crucial for developing frameworks that can maintain 
meaningful human participation in ethical decisions despite these limita-
tions.

Processing Capability Integration

Research on human computation limitations (Cowan, 2001) reveals funda-
mental constraints that affect ethical reasoning capability. Recent empirical 
evidence demonstrates that these limitations manifest consistently across 
moral reasoning tasks, with cognitive load significantly impairing ethical 
deliberation (Singh et al., 2024; McHugh et al., 2023; Rehren, 2024; Zheng 
et al., 2025). These limitations manifest across professional domains, from 
criminal investigation to medical ethics, suggesting underlying architectural 
constraints rather than knowledge deficits. Understanding these limitations 
becomes crucial for developing integrated frameworks that acknowledge 
human cognitive boundaries while preserving ethical agency.

The framework proposes that human ethical norms function as cognitive 
compression algorithms, necessary simplifications born of working memory 
constraints and limited information processing capacity. Individual humans 
are nearly incapable, as singular unaided creatures, of recalling and inte-
grating all relevant data. There is simply too much information for a human, 
unaided, to make use of. It is too complex. Collective humanity does not 
create a “hive mind,” but rather we come together and spend time to “boil 
down” these very complex issues into simplifications we as a culture use 
in the moment. This is precisely because there is too much complexity to 
treat every event singularly and uniquely. Whether superintelligent systems 
would require similar compressions, or could operate with full complexity 
intact, remains an open question with profound implications.

The integration of religious and cross-species ethical models provides ad-
ditional patterns for managing vast intelligence differentials while maintain-
ing meaningful ethical dialogue. These established frameworks demonstrate 
how ethical agency can be preserved despite significant comprehension 
gaps, offering valuable insights for human-ASI interaction protocols.

Practical Framework Applications

The practical application of integrated theoretical frameworks requires 
careful balance between acknowledging cognitive limitations and main-
taining human agency. Recent research demonstrating the impossibility of 
containing superintelligent systems (Alfonseca et al., 2021) suggests that tra-
ditional control mechanisms may prove inadequate. New approaches must 
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focus on maintaining meaningful human participation in ethical discourse 
despite potentially unbridgeable comprehension gaps.

Development of practical applications must address several critical chal-
lenges. First, how can oversight mechanisms remain meaningful when cru-
cial ethical implications lie beyond human comprehension? Second, how can 
communication protocols acknowledge comprehension limitations while 
facilitating meaningful ethical dialogue? Third, how can decision-making 
processes preserve human ethical agency while acknowledging superintel-
ligent capabilities? These questions require sustained investigation as ASI 
development progresses.

Future Research Directions and Applications

The development of frameworks for managing intelligence differentials 
in ethical reasoning requires extensive future research across multiple do-
mains. The ethical event horizon framework suggests several critical areas 
requiring immediate investigation, particularly in quantifying and managing 
comprehension differentials between human and superintelligent systems.

Quantification Methodologies

The measurement of ethical comprehension capabilities across intelli-
gence differentials presents immediate research challenges. While current 
frameworks assess human decision-making competence (Hein et al., 2015), 
extending these methodologies to evaluate vast intelligence differentials re-
quires significant theoretical advancement. Research must develop metrics 
for assessing both processing capacity and ethical comprehension depth that 
remain meaningful across intelligence gaps.

The development of quantitative measures for ethical event horizons pres-
ents particular challenges. Current understanding of human cognitive lim-
itations (Cowan, 2001; Singh et al., 2024) provides baseline metrics for human 
ethical comprehension capabilities. However, extending these measurements 
to superintelligent capabilities requires new theoretical approaches that can 
maintain relevance despite potentially unbridgeable comprehension gaps.

Communication Protocol Development

Research into methods for meaningful ethical dialogue across intelligence 
differentials becomes crucial for future human-ASI interaction. Traditional 
communication frameworks assume roughly equivalent cognitive capabili-
ties between participants. The ethical event horizon framework reveals why 



Journal of Ethics and Legal Technologies – Volume 7(2) – November 2025

99

this assumption fails when dealing with superintelligent systems, necessitat-
ing new approaches to cross-intelligence ethical discourse.

The development of these protocols must address a fundamental paradox: 
how to communicate about ethical implications that lie beyond human com-
prehension. Religious models offer potential insights, demonstrating how 
ethical dialogue can remain meaningful despite vast intelligence differen-
tials. These frameworks suggest possible approaches for maintaining human 
ethical agency while acknowledging fundamental comprehension limita-
tions. Future research will explore these parallels systematically.

Protection Mechanism Development

Recent theoretical work demonstrating the impossibility of containing su-
perintelligent systems through traditional methods (Alfonseca et al., 2021) 
necessitates research into new approaches for protecting human ethical 
agency. Rather than focusing on control or containment, research must ex-
plore mechanisms for maintaining meaningful human participation in ethi-
cal decisions despite comprehension limitations.

The ethical event horizon framework suggests that protection mechanisms 
must operate differently than traditional safeguards. Instead of attempting 
to constrain superintelligent capabilities, a likely impossible task, these 
mechanisms must focus on preserving meaningful human participation in 
ethical discourse while acknowledging vast intelligence differentials. Both 
epistemological concerns (inability to understand ASI reasoning) and power 
concerns (inability to resist ASI influence) require systematic investigation.

Long-term Research Requirements

Future research must address fundamental questions about maintain-
ing human ethical relevance in an environment of vastly superior intelli-
gence. Investigation of historical models, including religious frameworks 
and cross-species ethics, may provide insights for managing these unprec-
edented intelligence differentials. The religious models represent an area of 
particular interest for future exploration by the author. The vast capacity 
of artificial superintelligence suggests potential future scenarios where hu-
manity operates under continuous surveillance, essentially handing over full 
authority to ASI. This scenario bears striking resemblance to religious con-
cepts of divine omniscience. Future research will specifically delve into the 
distinction between human cognitive ability, ASI capabilities, and, as a reli-
gious exploration, extrapolating how far above humans divine intelligence 
would operate in correlating all past, current, and future information into 
ethical determination.
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Long-term research must focus on developing sustainable approaches 
to human-ASI ethical interaction that preserve meaningful human agency 
while acknowledging fundamental cognitive limitations. The compression 
algorithm hypothesis, that human ethical norms function as cognitive com-
pression algorithms born of processing limitations, requires both theoretical 
elaboration and empirical testing. If human ethics indeed represent neces-
sary simplifications, what specific compressions do our ethical frameworks 
employ? How might superintelligent systems approach ethical reasoning 
without such compressions? Investigation of these questions may reveal 
fundamental differences between human and potential superintelligent eth-
ical frameworks.

The integration of theoretical advancement with practical application de-
velopment remains crucial. Research must maintain focus on both under-
standing intelligence differentials in ethical reasoning and developing prac-
tical frameworks for managing these differentials. Success in these research 
efforts may determine humanity’s continued relevance in ethical discourse 
as artificial superintelligence develops.

Critical Examples Analysis

The theoretical frameworks developed for understanding intelligence differ-
entials in ethical reasoning require examination through concrete examples. 
These cases provide crucial insights into both human cognitive limitations 
and potential superintelligent capabilities, while illuminating practical chal-
lenges in managing vast intelligence differentials. The ethical event horizon 
framework reveals new dimensions in these traditional ethical challenges.

The Abortion Debate Revisited

The persistent complexity of the abortion question provides particularly 
rich insights into human cognitive limitations in ethical reasoning. Despite 
decades of philosophical, legal, and ethical analysis since Foot’s (1967) sem-
inal work, the fundamental ethical questions remain unresolved. Viewed 
through the lens of ethical event horizons, this persistence may reflect not 
merely social or political disagreement, but fundamental limitations in hu-
man ethical reasoning capability.

Value pluralism undoubtedly contributes to this persistent disagreement. 
Different stakeholders hold genuinely incompatible values regarding per-
sonhood, bodily autonomy, and moral status. However, this framework pro-
poses that cognitive limitations prevent us from even properly understand-
ing what the value conflicts truly are. When examined through deep/shallow 
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cause analysis, the abortion debate reveals how human cognitive limitations 
manifest in ethical reasoning. The challenge of simultaneously considering 
immediate medical implications, long-term social consequences, individu-
al rights, and collective responsibilities exceeds human working memory 
capabilities (Cowan, 2001). Recent empirical evidence demonstrates that 
cognitive load significantly impairs moral reasoning in complex dilemmas 
(McHugh et al., 2023), suggesting that the abortion debate’s complexity may 
exceed the compressions our cognitive architecture requires.

The abortion question resists the kind of simplification our cognitive limits 
require. Our ethical abstractions, bodily autonomy, sanctity of life, person-
hood, are themselves products of cognitive compression. These necessary 
simplifications help us function but may obscure deeper causal and conse-
quential realities. An ASI, capable of deep cause analysis, might perceive 
intricate webs of historical, social, and biological factors that reshape the 
ethical landscape in ways currently incomprehensible to human reasoning. 
Whether such perception constitutes ethical superiority or merely informa-
tional superiority remains uncertain.

Dynamic Ethical Horizons in Practice

The abortion debate provides a powerful demonstration of how ethical 
event horizons operate dynamically across different scales of intelligence. 
Just as the trolley problem reveals how an ASI might perceive vast webs of 
causation and consequence invisible to human comprehension, the abortion 
question demonstrates how ethical event horizons can “slide” across tempo-
ral and systemic dimensions.

Where human ethical analysis typically focuses on immediate factors, in-
dividual rights, medical necessity, and direct social impacts, an ASI might 
perceive the ethical implications sliding both “backward” and “forward” far 
beyond human comprehension. The ethical event horizon would move dy-
namically through historical causes: tracing complex interactions between 
societal development, medical advancement, and cultural evolution that 
shaped current ethical frameworks. Simultaneously, it would extend forward 
through intricate webs of future implications across multiple generations 
and societal systems.

Deep Cause Analysis Beyond Human Comprehension

An ASI’s deep cause analysis capabilities might reveal subtle historical pat-
terns invisible to human cognition: how economic systems influenced health-
care access, how technological development shaped ethical perspectives, and 
how complex social dynamics affected individual decision-making capabili-
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ties. These causal chains, extending far beyond human working memory con-
straints (Cowan, 2001), would reveal ethical implications currently invisible 
to human analysis. Recent meta-analytic evidence suggests that cognitive 
manipulations consistently affect moral judgments, though effects may vary 
across contexts (Rehren, 2024), further supporting the notion that human eth-
ical reasoning operates within significant cognitive constraints.

Deep Effect Projection in Ethical Discourse

Where human analysis struggles to project beyond immediate societal im-
pacts, an ASI might perceive vast networks of interconnected consequences. 
These could include subtle shifts in cultural values, complex demographic 
implications, and evolutionary effects on human decision-making frame-
works, all extending beyond the human ethical event horizon. The differen-
tial between human “shallow effect” limitations and ASI “deep effect” capa-
bilities may help explain why traditional ethical frameworks have failed to 
resolve this debate. An ASI might not “solve” the abortion question in a way 
that eliminates value conflict, but could reveal dimensions of the dilemma 
currently invisible to human analysis, potentially reframing the debate in 
ways we cannot currently envision.

Environmental Ethics and System Complexity

Climate change response demonstrates how human cognitive limitations 
affect ethical reasoning about complex systems. The delayed recognition 
of climate change implications, despite available data, reveals human con-
straints in processing complex cause-effect relationships. The ethical event 
horizon framework helps explain why humans struggle to comprehend and 
respond to long-term, complex ethical challenges that extend beyond imme-
diate cause-effect relationships.

Species Preservation Decisions

Decisions regarding species preservation illustrate challenges in balancing 
immediate concerns against long-term ecological implications. Human cog-
nitive architecture struggles to simultaneously process multiple interacting 
variables across extended time periods. Through the ethical event horizon 
framework, these limitations appear not as mere practical challenges but as 
fundamental constraints on human ethical comprehension.

An ASI system, operating with deep cause and effect capabilities, might 
perceive intricate relationships between species preservation decisions and 
long-term planetary stability that lie beyond human ethical event horizons. 
These deeper perceptions could reveal ethical implications currently invis-
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ible to human decision-makers, suggesting the need for new frameworks 
that can incorporate superintelligent insights while maintaining meaningful 
human participation in preservation decisions.

Professional Decision-Making Examples

Criminal investigation provides concrete evidence of human cognitive 
limitations in professional contexts. Research demonstrates that even expe-
rienced investigators exhibit persistent confirmation bias and tunnel vision 
(Meterko & Cooper, 2021). When viewed through the ethical event horizon 
framework, these limitations reflect not just procedural challenges but fun-
damental constraints on human causal analysis capabilities.

Medical ethics presents parallel challenges, where healthcare profession-
als must navigate complex ethical decisions within inherent cognitive lim-
itations (Charland, 2001). Recent research demonstrates that cognitive load 
reduces not only moral reasoning speed but the quality of justifications 
provided (McHugh et al., 2023). The persistence of these limitations across 
professional domains, despite extensive training and experience, provides 
empirical support for the concept of ethical event horizons as fundamental 
rather than circumstantial constraints.

Implications for Framework Development

Analysis of these critical examples reveals consistent patterns in human 
cognitive limitations while suggesting potential areas where superintelligent 
capabilities might transcend these constraints. The ethical event horizon 
framework provides a structured approach to understanding these limita-
tions and their implications for human-ASI interaction. This understanding 
becomes crucial for developing frameworks that can maintain meaningful 
human participation in ethical decisions involving superintelligent systems. 
Whether superintelligent perception of deeper causes and more extensive 
consequences translates to genuine ethical superiority remains uncertain, 
but the differential in comprehension capability appears substantial.

Limitations and Boundary Conditions

The Ethical Event Horizon framework represents a novel theoretical ap-
proach to understanding intelligence differentials in ethical reasoning. 
While empirical evidence supports the foundational claims regarding hu-
man cognitive constraints (Cowan, 2001; Singh et al., 2024; McHugh et al., 
2023), several important limitations and boundary conditions warrant ex-
plicit acknowledgment.
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Theoretical Assumptions and Their Limitations

This framework rests on several assumptions that require careful examina-
tion. The relationship between information processing capacity and ethical 
comprehension remains uncertain. While artificial superintelligence would 
demonstrably possess superior capabilities for data integration and causal 
analysis, whether such capabilities translate to genuinely superior ethical 
judgment remains an open question. The framework proposes that human 
ethical norms function as cognitive compression algorithms, necessary sim-
plifications born of working memory constraints (Cowan, 2001) and limited 
information processing capacity (Singh et al., 2024; McHugh et al., 2023). 
However, this compression may serve functions beyond mere computation-
al necessity. Human-scale cognition, shaped by evolutionary pressures and 
embodied experience, might capture aspects of ethical reasoning that remain 
inaccessible to systems lacking such grounding.

The trolley problem analysis demonstrates how ethical event horizons 
might operate dynamically, with superintelligent systems potentially per-
ceiving causal chains and consequence networks far beyond human compre-
hension. Yet this analysis assumes that perceiving more information consti-
tutes a meaningful advantage in ethical reasoning. Critics might argue that 
ethical wisdom requires not merely information integration but qualities po-
tentially unique to human experience: understanding of suffering through 
vulnerability, moral intuitions shaped by specific evolutionary history, or 
wisdom accumulated through temporal existence as mortal beings. The 
framework remains agnostic on whether information processing superiority 
translates to ethical superiority, instead focusing on the implications of this 
uncertainty for human-ASI interaction.

Alternative Explanations for Persistent Ethical Dilemmas

The framework interprets persistent ethical disagreements, such as the 
abortion debate, as evidence of cognitive limitations preventing full compre-
hension of complex causal and consequential dimensions. However, alterna-
tive explanations warrant consideration. Value pluralism, as articulated in 
political philosophy (Rawls, 1993), suggests that some ethical disagreements 
reflect genuinely incompatible values rather than insufficient cognitive ca-
pacity. The abortion debate may persist not because humans cannot perceive 
relevant causal relationships, but because different stakeholders hold funda-
mentally incompatible values regarding personhood, bodily autonomy, and 
moral status.

This framework does not dismiss value pluralism as a contributing factor 
in ethical disagreement. Rather, it proposes that cognitive limitations pre-
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vent us from even properly understanding what the value conflicts truly are. 
The abortion question resists the kind of simplification our cognitive limits 
require. Our ethical abstractions, bodily autonomy, sanctity of life, person-
hood, are themselves products of cognitive compression. These are neces-
sary simplifications that help us function but may obscure deeper causal 
and consequential realities. An artificial superintelligence might not “solve” 
value conflicts in a way that eliminates genuine incompatibilities, but could 
reveal dimensions of such dilemmas currently invisible to human analysis, 
potentially reframing debates in ways we cannot currently envision.

Cultural, political, and institutional factors undoubtedly shape ethical 
discourse in ways distinct from cognitive limitations. Professional deci-
sion-making research demonstrates that organizational structures, power 
dynamics, and social pressures significantly influence ethical judgments 
(Meterko & Cooper, 2021). The persistence of ethical disagreement may re-
flect these structural factors as much as, or more than, individual cognitive 
constraints. The framework acknowledges these alternative explanations 
while maintaining that cognitive limitations represent an underexplored di-
mension of ethical disagreement worthy of systematic investigation.

Measurement and Verification Challenges

The empirical verification of ethical event horizons presents significant 
methodological challenges. While working memory constraints are mea-
surable (Cowan, 2001), and recent research demonstrates cognitive load’s 
impact on moral reasoning (Singh et al., 2024; Rehren, 2024; Zheng et al., 
2025), directly measuring the boundary beyond which ethical implications 
become incomprehensible remains problematic. How would researchers 
identify ethical considerations that lie beyond human comprehension? The 
very nature of such boundaries suggests they may resist empirical investiga-
tion using current methodologies.

The framework’s predictions regarding superintelligent capabilities remain 
necessarily speculative. While theoretical work demonstrates the impossibil-
ity of containing superintelligent systems through traditional computational 
methods (Alfonseca et al., 2021), the specific nature of superintelligent ethi-
cal reasoning remains uncertain. Future research must develop methodolo-
gies capable of assessing intelligence differentials in ethical comprehension 
without presupposing human-scale cognition as the evaluative standard.

Scope and Applicability

This framework focuses primarily on individual cognitive limitations and 
their implications for human-ASI interaction. However, human ethical rea-
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soning operates at multiple scales. While individual humans face severe 
working memory constraints (Cowan, 2001), collective human intelligence, 
distributed across individuals, institutions, and generations, extends beyond 
individual capabilities. Cultural transmission, institutional memory, and col-
laborative deliberation enable humanity to address ethical questions that ex-
ceed individual cognitive capacity.

Yet collective intelligence does not eliminate the ethical event horizon. It 
merely shifts its location. Human collectives create simplified abstractions, 
norms, rules, legal codes, precisely because even distributed cognition can-
not process the full complexity of every unique situation. These abstractions 
represent lossy compressions, necessary simplifications that enable ethical 
functioning despite cognitive limitations. Whether superintelligent systems 
would require similar compressions, or could operate with full complexity 
intact, remains an open question with profound implications for human-ASI 
ethical interaction.

Future Research Directions

Several critical areas require investigation to advance understanding of 
intelligence differentials in ethical reasoning. First, development of quantita-
tive measures for ethical comprehension capabilities that remain meaningful 
across intelligence gaps represents an immediate priority. Current compe-
tency assessment frameworks (Hein et al., 2015) address human cognitive 
variation but require fundamental reconceptualization for application to 
vast intelligence differentials.

Second, the compression algorithm hypothesis, that human ethical norms 
function as cognitive compression algorithms born of processing limitations, 
requires both theoretical elaboration and empirical testing. If human ethics 
indeed represent necessary simplifications, what specific compressions do 
our ethical frameworks employ? How might superintelligent systems ap-
proach ethical reasoning without such compressions? Investigation of these 
questions may reveal fundamental differences between human and potential 
superintelligent ethical frameworks.

Third, historical models of interaction with vastly superior intelligence, 
particularly religious frameworks addressing divine omniscience, warrant 
systematic examination. These models demonstrate how meaningful agen-
cy can be preserved despite seemingly unbridgeable comprehension gaps. 
Future research will explore whether insights from religious frameworks 
translate to human-ASI interaction, and what modifications such translation 
might require.
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Finally, the power dynamics of intelligence differentials require investi-
gation distinct from epistemological questions. Even if humans could com-
prehend superintelligent reasoning, recent theoretical work suggests con-
tainment may prove impossible (Alfonseca et al., 2021). The implications of 
operating in ethical environments dominated by entities whose reasoning 
exceeds human comprehension, whether or not such reasoning constitutes 
genuine ethical superiority, demand careful analysis.

Concluding Remarks on Limitations

The Ethical Event Horizon framework does not claim to resolve questions 
about intelligence and ethical reasoning. Rather, it provides a structured ap-
proach to investigating how intelligence differentials affect ethical compre-
hension, while acknowledging significant uncertainties. The framework’s 
primary contribution lies in formalizing concepts, ethical event horizons, 
deep and shallow cause-effect analysis, and the compression algorithm hy-
pothesis, that enable systematic exploration of these questions.

Whether artificial superintelligence will develop genuine ethical wisdom 
or merely superior information processing capacity remains unknown. What 
appears certain is that humanity’s historical position as the highest intelli-
gence in any system we create or operate within faces potential disruption. 
The framework presented here offers conceptual tools for navigating this 
unprecedented transition, while acknowledging the profound uncertainties 
inherent in anticipating intelligence differentials that may exceed human 
comprehension entirely.

Conclusions and Recommendations

The development of artificial superintelligence presents unprecedented 
challenges for ethical reasoning and decision-making frameworks. This in-
vestigation of intelligence differentials in ethical comprehension, through 
the lens of ethical event horizons, reveals both fundamental limitations 
in human cognitive architecture and crucial considerations for future hu-
man-ASI interaction. The findings suggest several key theoretical insights 
and practical recommendations for maintaining meaningful human agency 
in ethical discourse across vast intelligence differentials.

Theoretical Framework Synthesis

The ethical event horizon concept provides a structured approach to un-
derstanding intelligence differentials in ethical reasoning. Research demon-
strates that human cognitive limitations, particularly in working memory 
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and processing capability (Cowan, 2001; Singh et al., 2024), create measur-
able boundaries beyond which ethical implications become incomprehen-
sible. The trolley problem analysis reveals how these horizons operate dy-
namically, with superintelligent systems potentially perceiving vast webs of 
causes and effects beyond human comprehension.

The integration of deep/shallow cause-effect analysis within this frame-
work reveals how intelligence differentials affect both historical understand-
ing and future projection capabilities. This understanding, combined with 
the demonstrated impossibility of containing superintelligent systems (Al-
fonseca et al., 2021), suggests urgent need for new approaches to maintain-
ing meaningful human participation in ethical decisions involving superin-
telligent systems.

The framework proposes that human ethical norms function as cognitive 
compression algorithms, necessary simplifications born of working memory 
constraints and limited information processing capacity. Individual humans 
are nearly incapable, as singular unaided creatures, of recalling and integrat-
ing all relevant data for complex ethical decisions. Collective humanity does 
not create a “hive mind,” but rather comes together to “boil down” complex 
issues into simplifications we as a culture use in the moment. This occurs 
precisely because there is too much complexity to treat every event singu-
larly and uniquely. Whether superintelligent systems would require similar 
compressions, or could operate with full complexity intact, remains an open 
question with profound implications for human-ASI ethical interaction.

Practical Implementation Requirements

Development of practical frameworks for human-ASI ethical interaction 
requires careful balance between acknowledging cognitive limitations and 
preserving human agency. Historical models, including religious frame-
works and cross-species ethics, provide valuable patterns for managing vast 
intelligence differentials while maintaining meaningful ethical dialogue. 
These models suggest possible approaches for preserving human ethical rel-
evance despite potentially unbridgeable comprehension gaps.

The challenge extends beyond mere epistemological concerns about un-
derstanding ASI reasoning to encompass power dynamics. We may find our-
selves beholden to superintelligent systems regardless of whether we com-
prehend their ethical reasoning. Our entire historical run as humans has 
been with us as the top intelligence in any system we create or operate in. 
ASI represents a radical shift in all ways. The gulf between human and ASI 
ethical event horizons could be vast, with ASI pushing the horizon so far 
away that the thinking could astound and mystify humanity.
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Final Recommendations

Based on this investigation, several critical priorities emerge for develop-
ing frameworks to manage ethical intelligence differentials:

Development of quantifiable metrics for ethical comprehension capabili-
ties that acknowledge both human limitations and superintelligent poten-
tial. These metrics must move beyond traditional competency assessments 
to address fundamental differences in ethical reasoning capabilities. Recent 
empirical advances in measuring cognitive load’s impact on moral reasoning 
(Singh et al., 2024; Rehren, 2024; Zheng et al., 2025) provide methodological 
foundations, but require extension to vast intelligence differentials.

Creation of communication protocols that enable meaningful ethical di-
alogue across intelligence differentials. These protocols must acknowledge 
human cognitive limitations while preserving essential human participation 
in ethical decision-making processes. The protocols must address both the 
epistemological problem (inability to understand ASI reasoning) and the 
power problem (potential inability to resist ASI influence).

Integration of historical models with new theoretical understanding to 
develop practical frameworks for human-ASI ethical interaction. Religious 
and cross-species ethical frameworks offer valuable patterns for maintaining 
ethical relevance despite vast intelligence differentials. Future research will 
explore these parallels systematically, examining how historical frameworks 
managed intelligence differentials and whether insights translate to the ASI 
context.

Investigation of the compression algorithm hypothesis through both the-
oretical elaboration and empirical testing. If human ethical norms indeed 
function as cognitive compression algorithms, understanding the specific 
nature of these compressions becomes crucial for anticipating how superin-
telligent systems might approach ethical reasoning differently.

Final Synthesis

The ethical event horizon framework offers more than theoretical under-
standing of intelligence differentials in ethical comprehension. It provides 
practical guidance for developing frameworks that preserve meaningful hu-
man agency in future human-ASI interactions. The dynamic nature of ethical 
event horizons, demonstrated through the trolley problem analysis, reveals 
how superintelligent systems might perceive ethical implications far beyond 
human comprehension in both causal and effect dimensions.

Success in managing these intelligence differentials requires careful balance 
between acknowledging fundamental cognitive limitations and maintaining 
human participation in ethical discourse. While complete comprehension of 
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superintelligent ethical reasoning may prove impossible, developing frame-
works that enable meaningful human participation in ethical decisions re-
mains crucial. The framework remains agnostic on whether superintelligent 
information processing capacity translates to genuine ethical superiority, 
but the differential in comprehension capability appears substantial.

The future of human ethical relevance in an environment of artificial super-
intelligence may depend on successfully managing these intelligence differ-
entials while preserving essential human agency in ethical decision-making. 
The ethical event horizon framework provides a structured approach to this 
challenge, offering both theoretical understanding and practical guidance 
for maintaining meaningful human participation in an increasingly complex 
ethical landscape. Whether humanity can navigate this transition success-
fully remains uncertain, but the framework presented here offers conceptual 
tools for systematic investigation of these unprecedented challenges.
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