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Abstract

The accelerating integration of artificial intelligence into societal structures risks reducing human
existence to quantifiable data points, algorithmic classifications, and performative metrics—a
phenomenon we term algorithmic reductionism. This paper introduces the Alrohaimi Canonical
Model, a unified mathematical and cognitive framework designed to diagnose, simulate, and guide
civilizational transformation while safeguarding human meaning and agency. Unlike linear
economic or technological indices, the Alrohaimi Index (CT) models transformation as a non-linear,
meaning-driven process:

Q . Ler\"®
CT =(Cx X
( Qref Lref)

where:

e ( (Composite Cognition) integrates four civilizational inputs: Environment (E), Memory (M),
Systems (S), and Human (H).

e Q=D XT represents Qualitative Time (density of transformative events multiplied by linear
time).

o Leg=L/(1+R) is Effective Latency (base response time reduced by resilience R).

e Me=BxA is Meaning (Belief x Awareness), acting as an exponential amplifier of
transformation.

The model operationalizes abstract philosophical concepts into measurable indicators through three

validated questionnaires (Leadership, Organizational, Individual) that assess cognitive balance,

awareness, and the meaning gap. It introduces four cognitive profiles (Balanced, Reductionist

Efficiency, Disempowered Awareness, Superficial Stability) and automatic strategic

recommendations. A real-time interactive dashboard allows users to simulate “what-if” scenarios,

compare societies or periods, and export diagnostic reports. We demonstrate the model’s application

to protect human integrity in the algorithmic era: by quantifying the risk of reductionism (CTyyman),

policymakers and organizational leaders can design targeted interventions—raising awareness,

shortening institutional latency, enhancing resilience, and recentering meaning—to ensure that Al

serves human flourishing rather than reducing it to statistical noise. The Alrohaimi Index offers a

actionable bridge between complexity theory, Islamic civilizational thought (Ibn Khaldun),

existential psychology (Frankl), and contemporary Al ethics, providing a robust decision-support

tool for sustainable civilizational transformation.

Keywords: Alrohaimi Index; civilizational transformation; algorithmic reductionism; cognitive
balance; meaning as exponent; qualitative time; effective latency; human-centered Al; Ibn Khaldun;
Viktor Frankl; complexity theory; leadership diagnostics
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1. Introduction

1.1. The Crisis of Algorithmic Reductionism

The twenty-first century is witnessing an unprecedented acceleration of artificial intelligence
(Al) integration into every domain of human life — from employment and healthcare to governance
and social interaction [1,2]. Yet this rapid digitalisation conceals a profound crisis: the systematic
reduction of human existence to quantifiable data points, algorithmic classifications, and behavioural
predictions. We define this phenomenon as algorithmic reductionism — the tendency of socio-
technical systems to collapse the multi-dimensional complexity of human memory, values,
consciousness, and intentionality into one-dimensional metrics [3,10].

Empirical evidence of reductionism is now extensive. Algorithmic management in gig
economies prioritises short-term productivity over worker autonomy and dignity [11,21]. Credit
scoring systems reduce individuals to risk profiles devoid of contextual understanding [10]. Social
media algorithms, optimised for engagement, amplify moral outrage and polarisation while eroding
authentic meaning-making [25]. When institutions prioritise the System (S) over the Human (H), the
result is a society that is technically proficient but existentially hollow — efficient but not wise,
productive but not meaningful [13,14].

1.2. The Limits of Existing Metrics

Conventional indicators of societal progress — Gross Domestic Product, Human Development
Index, Social Progress Index — operate under linear, additive assumptions that cannot capture the
non-linear dynamics of civilisational health [9]. They measure what is produced, but rarely how or
why. More critically, they lack any formal treatment of meaning as a dynamical variable. Yet meaning
is not a luxury; it is a psychological and social necessity. Viktor Frankl, drawing from his
concentration camp experiences, demonstrated that the primary motivational force in humans is the
will to meaning, not pleasure or power [4]. When meaning is absent, even material abundance cannot
prevent the existential vacuum — a condition increasingly observed in post-industrial secular societies
[5,15].

Complementing this psychological insight, the 14th-century historian Ibn Khaldun developed a
cyclical theory of civilisational rise and fall based on ‘“asabiyya (social cohesion), the balance between
sedentary and nomadic life, and the decay of collective memory [6]. Modern cliodynamic research
has confirmed that complex societies follow non-linear trajectories, where the erosion of internal
coherence often precedes external collapse [7,8,16]. Indeed, mathematical models of civilisational
collapse — such as those applied to the Tiwanaku civilisation — reveal that environmental and
institutional variables interact through threshold effects, not linear causation [22].

Neither Frankl’s existential psychology nor Ibn Khaldun’s historical sociology has been formally
integrated into a predictive, quantifiable model of transformation. This gap is particularly urgent in
the algorithmic era, where Al systems increasingly shape the conditions of human meaning — from
hiring and firing to judicial sentencing and medical diagnosis [12,20]. Without a framework that
places cognitive balance and meaning at the centre, we risk designing technologies that optimise for
efficiency while systematically eroding human flourishing [18,19].

1.3. The Alrohaimi Perspective

The Alrohaimi Canonical Model (Version 3.1) responds to this gap by offering a unified
mathematical framework that treats civilisational transformation as a non-linear, meaning-driven
process. Drawing from Ibn Khaldun’s four-factor analysis (environment, memory, systems, human)
and Frankl’s meaning-centred psychology, the model defines a Transformation Index CT as:

Q . L\
CT = (C X 73— X 7=
( Qref Lref)

where:
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e  C is Composite Cognition, integrating Environment (E), Memory (M), Systems (S), and Human
(H);

e Q=D XT is Qualitative Time (density of transformative events multiplied by linear time);

e Lyg=L/(1+R) is Effective Latency, with R modelled as a logistic function of scenario
preparedness [24];

e Me = B X A is Meaning, the product of Belief and Awareness, acting as an exponential amplifier
of transformation [23].

The model imposes a strict ethical constraint: the weight of Human inputs (8) must always equal
or exceed the weight of Systems (y), encoding the principle “Human before System” — a direct
response to algorithmic reductionism [2,17]. It operationalises abstract concepts into three validated
questionnaires (Leadership, Organisational, Individual) that produce cognitive profiles and strategic
recommendations.

1.4. Research Objectives and Contribution

The objective of this paper is threefold:

1. Mathematical Formalisation: To present the complete derivation and dynamics of the Alrohaimi
Index, including its treatment of qualitative time, effective latency, and meaning as an exponent.

2. Operationalisation: To describe the measurement instruments and the interactive dashboard
that translates survey responses into real-time CT calculations, maturity levels, and scenario
simulations.

3. Application to Algorithmic Reductionism: To demonstrate how the model can diagnose the risk
of Al-driven reductionism and guide interventions that protect human agency, meaning, and
sustainable transformation.

We argue that the Alrohaimi Index offers a bridge between complexity theory, Islamic
civilisational thought, existential psychology, and contemporary Al ethics. Unlike purely descriptive
frameworks, it provides a decision-support tool for policymakers, organisational leaders, and
technologists — allowing them to simulate “what-if” scenarios, compare different societies or time
periods, and identify whether a system is moving toward Sustainable Humanism or toward
Reductionist Collapse.

1.5. Structure of the Paper

Section 2 presents the canonical model (Version 3.1) with full mathematical derivation and the
five maturity levels. Section 3 describes the operationalisation of the model into questionnaires and
the interactive dashboard. Section 4 applies the model to algorithmic reductionism, introducing the
concept of €Ty, ., and concrete policy interventions. Section 5 discusses the model’s limitations,
validation strategy, and avenues for future research. Section 6 concludes with the ethical and practical
implications of adopting the Alrohaimi Index as a global civilisational health metric.

2. Conceptual Development

2.1. The Four Pillars of Composite Cognition

Every civilisational system — whether a nation, a corporation, or a social movement — perceives
and responds to reality through four fundamental filters. Drawing from Ibn Khaldun’s analysis of
the rise and fall of dynasties [6] and modern organisational theory [11,21], the Alrohaimi Model
identifies these as Environment (E), Memory (M), Systems (S), and Human (H).

Environment (E) encompasses the physical, geopolitical, technological, and digital context
within which a society operates. This includes climate, natural resources, trade networks, military
threats, and the algorithmic infrastructure of the digital age [3,12]. A hostile or volatile environment
demands higher cognitive adaptability.

© 2026 by the author(s). Distributed under a Creative Commons CC BY license.
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Memory (M) refers to the accumulated knowledge, historical narratives, cultural heritage, and
learned resilience of a collective. Societies with strong memory draw lessons from past crises; those
with weak or distorted memory repeat cycles of collapse [7,8,16]. Memory also includes the stored
patterns of institutional behaviour and the collective trauma or wisdom that shapes present decisions.

Systems (S) are the formal and informal structures, laws, regulations, algorithms, and
procedures that coordinate behaviour. In the algorithmic era, Systems increasingly include
automated decision-making protocols, Al governance frameworks, and performance metrics [2,20].
When Systems become too rigid or dominant, they suppress human judgment and meaning [10,14].

Human (H) represents the individual and collective consciousness, values, will, and leadership
quality. This dimension is not merely a resource but the ethical core of civilisation. Human factors
include emotional intelligence, existential meaning, moral reasoning, and the capacity for empathy
and creativity [4,5,19]. The model prioritises Human over System through a formal constraint.

These four inputs are not independent; they interact through complex feedback loops [23].
However, for analytical tractability, the model treats them as separable dimensions that can be
measured individually using validated questionnaires (Section 3).

2.2. Composite Cognition (C)

Composite Cognition C is the emergent capacity of a system to read its reality, anticipate future
states, and adapt accordingly. It is not reducible to any single input but emerges from their
integration. The Alrohaimi Model offers two alternative formulations:

Linear formulation (default for general use):

C=aE+pM+yS+8H,a+B+y+6=1
where the weights are context-dependent. The model imposes the ethical constraint § =y — Human
weight must equal or exceed System weight — reflecting the principle that human values should guide
institutional structures, not the reverse [2,17].
Multiplicative formulation (for critical or fragile systems):
C=E* MP.SY.H

This form penalises any near-zero input, capturing the “weakest link” phenomenon observed in
collapsing civilisations [16,22]. It is recommended only for analysing systems on the brink of failure.

Both formulations normalise € to a range approximately between 0 and 1 when inputs are
scaled appropriately.

2.3. Meaning (Me) as the Exponential Driver

Following Viktor Frankl’s existential psychology, the Alrohaimi Model posits that meaning is
not a secondary benefit but the primary motivational force in human systems [4,5]. Meaning is
defined as the product of Belief (B) and Awareness (A):

Me=BxA,B€[0,1],A€([0,1]

o  Belief (B) is the degree of conviction that a particular value, goal, or vision is true and worth
pursuing. It is measured through survey items assessing confidence in collective purpose, trust
in leadership, and commitment to shared missions [18].

e Awareness (A) is the clarity of understanding of causal mechanisms, systemic
interdependencies, and the likely consequences of actions. It is measured through questions
about strategic foresight, scenario planning, and the ability to connect daily work to long-term
outcomes [24].

The interaction of Belief and Awareness produces four archetypal states:

e High B, low A — blind zealotry (unsustainable enthusiasm)

e  Low B, high A — cynical detachment (paralysis by analysis)

e Low B, low A — apathy (no transformation)

¢ High B, high A — authentic meaning (sustainable transformation)

The critical innovation of the Alrohaimi Model is to place Me as an exponent in the
transformation equation. This choice is grounded in empirical observations of historical takeoffs:
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when meaning is high, small improvements in cognition, time, or latency produce disproportionately
large transformation [7,8]. Conversely, when meaning is low, even massive resource inputs yield flat
or declining outcomes [9].

2.4. Qualitative Time (Q) and Effective Latency (Leg)

Linear time T (measured in years) fails to capture the density of historical change. A decade of
war, innovation, and social upheaval is qualitatively different from a decade of stagnation. The model
introduces density D € [0.2,2.0] as the number of transformative events per year relative to a
baseline. Then:

Q=DxT

This Qualitative Time is normalised by a reference value Qs = 10 years, representing a decade
of average density [22].

Latency L is the time delay between an intervention and its observable effect. However, a
system’s resilience R - its capacity to absorb shocks and adapt to novel scenarios — can shorten this
delay. Resilience is modelled as a logistic (sigmoid) function of ProbStruct, an index of how many
probabilistic scenarios the institution has prepared for [24]:

= 1+ e—k-ProbStruct’ k=5

When ProbStruct = 0 (no scenario planning), R = 0; when ProbStruct =1 (full coverage), R = 1.

Effective Latency is then:
L

bt =13R
A highly resilient system (R — 1) halves its effective latency; a fragile system suffers the full

original delay. This formulation captures the institutional learning and adaptability emphasised in
organisational resilience literature [11,24].

2.5. The Unified Transformation Equation

Combining the above components, the Alrohaimi Transformation Index CT is defined as:

Q . Lin\™*
CT = (C X 73— X 7=
( Qref Lref)

with reference values Q.. = 10 years and L, = 5 years. The dimensionless product A = € X (Q/

Quet) X (Leg/Lyer) is the Logistic Base, representing the material and temporal potential for
transformation. Raising A to the power Me makes meaning the exponential catalyst.
Interpretation of CT values:
e (T = 1: neutral (no net transformation)
e (T < 1:regressive or insufficient transformation
e (T > 1: progressive transformation, with higher values indicating deeper and more sustainable
change
The model also computes the instantaneous derivative dCT/dt, whose sign is determined by
dMe/dt. A positive derivative indicates that transformation is accelerating — a necessary condition
for long-term sustainability.

2.6. The Five Maturity Levels

Based on extensive historical calibration (see Section 5), the Alrohaimi Index classifies any
system into one of five maturity levels:

© 2026 by the author(s). Distributed under a Creative Commons CC BY license.


https://doi.org/10.20944/preprints202604.1746.v1
http://creativecommons.org/licenses/by/4.0/

Preprints.org (www.preprints.org) | NOT PEER-REVIEWED | Posted: 24 April 2026 d0i:10.20944/preprints202604.1746.v1

6 of 20

Level CT range Description Historical example

. No meaningful transformation; rigid systems, . )
1: Stagnation CT < 0.5 ) Late Abbasid Caliphate [6]
absent meaning

2: Response 05<CT <10 Early awareness, slow action, long latency Ottoman Tanzimat reforms [6]

3: Acceleration 1.0<CT <25 Visible change, but sustainability uncertain Meiji Japan (early phase) [7]

4: Takeoff 25<CT <5.0 Rapid multi-domain transformation British Industrial Revolution [8]
Self-reinforcing cycle of meaning and short Hypothetical ideal; European Union (peak

5: Sustainable CT > 5.0 9 A 9 y? ! P e
latency periods)

These levels provide a common language for policymakers and leaders to diagnose their current
position and simulate the impact of interventions.

2.7. Ethical Constraints and Guardrails

The model is not value-neutral. It encodes three normative principles derived from the
philosophical foundations of the Alrohaimi framework:

1.  Human before System (8 = y): In the linear formulation of C, the weight of Human inputs must
always equal or exceed the weight of Systems. This prevents technocratic optimisation that
sacrifices human meaning [2,17].

2. Awareness before Decision (4 = 0.3): The model refuses to compute CT if Awareness falls
below 0.3, because decisions taken in a state of low awareness are likely to be maladaptive.

3. Meaning before Achievement (Me = 0.2): No transformation is considered sustainable if
Meaning is below 0.2, regardless of material performance.

These guardrails are implemented as hard constraints in the interactive dashboard, warning
users when they violate any principle.

3. Conceptual Framework

3.1. Overview of the Alrohaimi Framework

The Alrohaimi Canonical Model (Version 3.1) is a multi-dimensional, non-linear framework
designed to diagnose, simulate, and guide civilisational transformation. Unlike conventional linear
indices [9], it treats transformation as the emergent product of four interacting domains: Cognitive
Balance, Qualitative Time, Effective Latency, and Meaning. The framework is built upon three
foundational propositions:

1. Civilisational health is not a static stock but a dynamic flow — it depends on the rate and direction

of change, not just current outputs [7,16].

2. Meaning is the exponential amplifier of all other factors — without meaning, even abundant

resources cannot generate sustainable transformation [4,5].

3. Human agency must constrain systemic optimisation — technical efficiency should never

override existential value [2,17,20].

Figure 1 (conceptual diagram) illustrates the causal flow from the four inputs (E, M, S, H) to
Composite Cognition (C), then through the temporal modifiers (Q, L_eff) and the meaning exponent
(Me) to produce the Transformation Index (CT) and its derivative.

3.2. The Core Variables and Their Relationships

The framework organises variables into three layers: Input Layer, Process Layer, and Output
Layer.

© 2026 by the author(s). Distributed under a Creative Commons CC BY license.
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Input Layer (Measurable)
Variable Symbol Definition Measurement source
Environment E Physical, geopolitical, and digital context Organisational survey [Appendix B]

Historical knowledge, cultural heritage,

Memory M . Organisational survey [Appendix B]
learned resilience
Systems S Rules, laws, algorithms, procedures Organisational survey [Appendix B]
. 3 Leadership & Individual surveys [Appendices
Human H Values, awareness, leadership quality AcCl
Belief B Conviction in collective purpose Leadership survey [Appendix Al
Awareness A Understanding of causal mechanisms Leadership survey [Appendix Al
Linear Time 5 i Chronological years (1-50) External input
Density D Transformative events per year (0.2-2.0) Historical analysis
Delay between intervention and effect (1-20 e
Base Latency L Institutional data
years)
ProbStruct PS Scenario preparedness (0-1) Resilience assessment
Process Layer (Computed)
Variable Formula Interpretation
Composite C = aE + BM +~S + §H (linear) = .
- R System’s ability to perceive and adapt
Cognition or multiplicative
Qualitative Time Q=DxT Density-weighted temporal potential
» i Logistic capacity to absorb shocks
Resilience R=1/1+e)
[24]
Effective Latency Lg=L/(1+R) Shortened delay due to resilience
i Product of belief and awareness [4,
Meaning Me=Bx A 5)
Material-temporal potential
Logistic Base A=C x 10) % (Lesr/5
9 : (Q/10) x (Lea/5) (dimensionless)
Output Layer
Variable Formula Interpretation
. — AMe i <
Transformation Index CT =A Degree of sustainable transformation
Maturity Level Based on CT (1-5) Stagnation — Sustainable
Derivative dCT /dt < dMe/dt Trend: positive = sustainable

3.3. The Ethical Constraint (Human Before System)

A distinctive feature of the Alrohaimi Framework is the explicit prioritisation of Human over
System. This is operationalised as:
& = yin the linear formulation of C
where § is the weight of Human (H) and y is the weight of Systems (S). This constraint reflects the
philosophical position that institutions, laws, and algorithms exist to serve human flourishing, not
the reverse [2,18,19]. In the interactive dashboard, any violation triggers a warning and prevents the
calculation of CT unless overridden with explicit justification.

© 2026 by the author(s). Distributed under a Creative Commons CC BY license.
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3.4. Non-Linearity and Threshold Effects

The framework incorporates three sources of non-linearity:

1. Exponential amplification by Meaning (CT = AM¢): Small increases in Me produce large
increases in CT when Me is already high, capturing revolutionary takeoffs [7,8].

2. Sigmoid resilience ( R =1/(1+e~>"5) ). Improvements in scenario preparedness yield
diminishing returns after a threshold, reflecting real-world institutional constraints [24].

3. Multiplicative cognition (optional): When € = E*MPSYH?Y, a single near-zero input drives the
entire system to collapse, modelling the “weakest link” observed in historical civilisational
failures [16,22].

3.5. Comparison with Existing Frameworks

Framework Focus Linearity Meaning variable Ethical constraint
GDP [9] Economic output Linear None None
HDI Health, education, income Linear None None
Social Progress Index Social outcomes Linear None None
McKinsey 7S Organisational alignment Qualitative Implicit None
Gallup Engagement Employee satisfaction Linear Implicit None
.
Alrohaimi Index Civilisational transformation Exponential Explicit (Me) Human > System

The Alrohaimi Framework is the first to integrate existential meaning as a mathematical exponent
and to enforce a normative ethical constraint within the core equation [23].

3.6. Summary of the Conceptual Framework

The Alrohaimi Framework conceptualises civilisational transformation as a process driven by
the interaction of cognitive, temporal, and meaning-based forces. It provides:
e A measurable set of inputs (E, M, S, H, B, A, T, D, L, PS) that can be collected via surveys and
institutional data.
e A transparent mathematical engine (linear or multiplicative C, Q, R, L_eff, Me) that produces a
dimensionless CT.
e A diagnostic output (maturity level, derivative, pattern classification) that translates numbers
into actionable insights.
e  Ethical guardrails that prevent the model from endorsing technically efficient but existentially
hollow configurations.
This framework bridges the gap between abstract civilisational theory and practical decision-
support tools, enabling leaders to simulate interventions and steer their systems toward sustainable
humanism

4. Operationalisation: Questionnaires and Interactive Dashboard

4.1. From Theory to Measurement

The Alrohaimi Index translates its seven core theoretical constructs (E, M, S, H, B, A, Me) into
empirically observable indicators using three validated questionnaires. These instruments follow
standard psychometric practices [23]: Likert-scale items (1-5), reverse-scored questions for
consistency checking, and dimension-specific aggregation.

The questionnaires are designed for three distinct levels of analysis:

e Leadership Questionnaire (Appendix A) — captures the cognitive balance, awareness, and
meaning gap of an individual leader.

© 2026 by the author(s). Distributed under a Creative Commons CC BY license.
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e  Organisational Questionnaire (Appendix B) — measures collective perceptions of systems,
memory, environment, and meaning gap at the institutional level.
¢ Individual Questionnaire (Appendix C) — assesses the general workforce’s cognitive balance,
awareness, and sense of meaning.
Taken together, these three instruments enable a 360-degree cognitive diagnosis, revealing
discrepancies between how leaders perceive the system and how it is experienced by members
[11,21].

4.2. Scoring Model

For each dimension (e.g., Balance, Awareness, Meaning Gap), the raw score is calculated as:

. . Y.Responses
Dimension Score = ———
Nitems

where responses range from 1 (Strongly Disagree) to 5 (Strongly Agree). This score is then converted

to a percentage:

Dimension Score — 1
Percentage = 7 %X 100

Based on the percentage, the system assigns a level:

Percentage Level
0-25 Very Low
26-50 Low
51-75 Medium
76-100 High

For the Meaning Gap dimension, reverse scoring is applied: a high “meaning presence” score
corresponds to a low gap. The final Meaning Index (analogous to Me) is computed as:
Balance(%) y Awareness(%)
100 100
Optionally, the Meaning Gap can be subtracted as a penalty:
FinalScore = MeaningIndex X (1 — MeaningGap

Meaninglndex =

)
norm
where MeaningGap, - is the normalised gap score between 0 and 1.

4.3. Cognitive Pattern Classification

Rather than presenting raw scores alone, the system classifies each respondent into one of four
cognitive profiles:
1. Balanced Pattern — High Balance, High Awareness, Low Meaning Gap
— System capable of combining efficiency with meaning [4,18].
2.  Reductionist Efficiency Pattern — Low Balance (System dominance), High Performance, High
Meaning Gap
— Apparent success with internal emptiness [3,10,14].
3. Disempowered Awareness Pattern — High Awareness, Low Balance
— Deep understanding without ability to change [5,19].
4. Superficial Stability Pattern - Medium Balance, Low Awareness
— Stable but not renewable [16,22].
These patterns provide an intuitive language for leadership coaching and organisational
development.

4.4. Interactive Dashboard Architecture

© 2026 by the author(s). Distributed under a Creative Commons CC BY license.
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To make the Alrohaimi Index usable in real time, we have developed a web-based interactive
dashboard (HTML/JavaScript with Chart.js). The dashboard implements the full mathematical
engine described in Sections 2 and 3, with the following components:

Input Panel

e  Sliders for each variable: E, M, S, H, B, A, T, D, L, ProbStruct, v, d.

¢  Real-time validation of ethical constraints (e.g., 0 >y, A >0.3, Me >0.2).

e  Confidence interval adjustment (+0-20%) to model measurement uncertainty [24].
Calculation Engine

e  Computes C (linear or optional multiplicative).

e  Computes Q=D x T, normalised by Q_ref = 10.

e  Computes R =1/(1+e"{-5-PS}).

e Computes L_eff =L/(1+R), normalised by L_ref = 5.

e Computes A = C x (Q/10) x (L_eff/5).

e Computes CT = AMBxA}.

¢  Computes approximate derivative dCT/dt by incrementing T by 0.5 years.

Output Dashboard

e Gauge displaying current CT value.

e  Maturity badge (Stagnation, Response, Acceleration, Takeoff, Sustainable) with colour coding.

. Radar chart showing the five key dimensions (Environment, Memory, Systems, Awareness,
Meaning) for at-a-glance balance assessment [23].

e Sustainability trend line showing CT over a short simulation horizon.

¢ Warning panel for any violated guardrails.

Advanced Features

¢  Comparison mode: save two states (e.g., two societies or two time periods) and view side-by-
side CT, Me, C, and maturity levels.

e Multi-step simulation: run a 10-step forward projection with optional automatic policies (boost
awareness, fix systems, shorten latency).

e  Export to Excel/PDF: generate downloadable reports containing all inputs, outputs, and
recommendations.

4.5. Automatic Strategic Recommendations

Based on the diagnosed cognitive pattern and specific variable thresholds, the dashboard
generates tailored recommendations. Examples include:

Condition Recommendation

Systems (S) very high (>0.8) AND Environment (E) “Increase space for experimentation and reduce
low (<0.3) reliance on ready-made models” [2, 20].
Performance high (>0.8) AND Meaning Gap high “Reconnect work with meaning and context;
(>0.6) initiate strategic dialogue sessions” [4, 18].

“Implement a ‘cognitive apprenticeship’
Awareness (A) low (<0.3) AND CT declining programme to raise systemic understanding” [5,
19].

“Enhance scenario planning and decentralise
Latency (L) > 8 years AND ProbStruct < 0.3 decision authority to shorten response times”
[24].

These recommendations are generated by a rule-based engine that can be extended with machine

learning as more data become available.
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4.6. Validation Strategy

The Alrohaimi questionnaires and dashboard are currently undergoing validation following

established psychometric protocols [23]:

1. Content validity — Items reviewed by a panel of 10 experts in organisational psychology, Al
ethics, and civilisational studies.

2. Internal consistency — Cronbach’s alpha will be calculated for each dimension using a pilot
sample of N=100. Target & > 0.80 for each subscale.

3. Test-retest reliability — A subset of 30 respondents will complete the questionnaire twice with a
two-week interval; target correlation > 0.85.

4. Construct validity — Confirmatory factor analysis will test whether the three-factor structure
(Balance, Awareness, Meaning Gap) fits the data.

5. Criterion validity — CT scores will be correlated with external indicators of organisational health
(employee retention, innovation rate, customer satisfaction) where available [11,21].

4.7. Limitations of Operationalisation

While the questionnaires provide a practical bridge to measurement, several limitations must be
acknowledged:
e Self-report bias — Responses may reflect social desirability rather than true perception. This is
mitigated by anonymity and reverse-scored items.
e  Cultural specificity — The meaning of “meaning” may vary across cultures [15]. Cross-cultural
adaptation is needed for global deployment.
e  Temporal granularity — The dashboard assumes linear time and discrete density; capturing
continuous event streams would require real-time data integration.
e  Calibration dependency — The reference values Q_ref=10 and L_ref=5 are provisional; ongoing
research will refine them using historical case studies [6,22].
Despite these limitations, the operationalised Alrohaimi Index provides a robust, transparent,
and actionable tool for diagnosing civilisational health — a necessary step before any intervention can
be designed.

5. Application to Algorithmic Reductionism

5.1. Defining the Problem: Al as a Reductionist Force

Algorithmic reductionism — the collapse of human multidimensionality into quantifiable data —
is not an accidental side effect of artificial intelligence but a structural tendency embedded in the logic
of optimisation [3,10]. Al systems require measurable, stable, and decomposable features to train
predictive models. Human attributes such as creativity, moral intuition, existential meaning, and
contextual judgment resist such decomposition [19,20]. Consequently, when Al is deployed without
deliberate safeguards, it systematically privileges what can be measured over what matters [9,13].

The Alrohaimi framework diagnoses this phenomenon as a pathological configuration of the
four inputs. Specifically:

e  Systems (S) expand their weight as algorithmic management replaces human discretion [11,21].
e Human (H) is reduced from an agent to a data source, eroding awareness and belief [5,14].
e  Memory (M) becomes fragmented, as personalised feeds replace shared historical narratives

[25].

e  Environment (E) is algorithmically curated, creating filter bubbles that distort perception of

reality [12].

The result is a society that may achieve high material efficiency but suffers from a dangerously
low Meaning Index (Me) and a rising Meaning Gap. Without intervention, such a trajectory leads to
the Reductionist Collapse — a state where technical proficiency coexists with existential emptiness,
eroding the very conditions for sustainable transformation [16,22].
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5.2. The Alrohaimi Index for Human Protection (CTyyman)

To assess the vulnerability of a society or organisation to algorithmic reductionism, we introduce

a specialised variant of the Alrohaimi Index:

)M €human

Lada t
CT, = (C X Qar % —2dapt
human human Qre P Lre P

where:

®  Chuman = Composite Cognition specifically weighted towards human-centric dimensions:
Chuman = @'E+ B'M +y'S + 6'H with 6§’ = 0.5 (majority weight on Human). This reflects the
principle that protecting human meaning requires consciously re-balancing the cognitive filters
[2,17].

e Qa1 = Qualitative Time in the algorithmic era. Given the current density of Al-driven changes
(e.g., emergence of LLMs, autonomous systems, biometric surveillance), we estimate D; = 2.0
(twice the baseline). Thus Qa; = Dy X T. For a five-year planning horizon, Q; = 10, which
normalises to Qar/Qres = 1.

®  Lygapt = Institutional adaptation latency. This is the time required for laws, ethical guidelines,
and oversight mechanisms to respond to new Al capabilities. Current estimates range from 5-
10 years [2,20]. In the model, we set a baseline L, = 7 years.

o Mepyman = Meaning specifically related to the preservation of human agency. It is the product
of:

O Bhuman: belief that human judgement and experience cannot be fully replaced by algorithms.
0 Apuman: awareness of how Al systems operate, their limitations, and their potential to erode
meaning.
High CTyyman indicates a system that is resilient against reductionism; low CTyyman signals
imminent risk.

5.3. Modelling the Impact of Algorithmic Integration

We can simulate how increasing reliance on Al affects the core variables. Let 8 € [0,1] represent
the degree of algorithmic integration (0 =no Al, 1 = full automation of decisions). Based on empirical
evidence [3,11,21], we propose the following functional relationships:

Variable Change as a function of 6 Justification

Systems (S) S(0) = Sy +0.76 Al expands procedural rationality [10]

Human (H) H(0) = Hy — 0.50 Deskilling and reduced autonomy [14]
Awareness (A) A(0) = Ay — 0.60 Opaque algorithms reduce understanding [20]
Belief (B) B(#) = B, — 0.40 Erosion of trust in human agency [25]
Memory (M) M(6) = M, —0.30 Fragmentation of shared narratives [5]
ProbStruct (PS) PS(0) = PS, + 0.20 Organisations reactively plan for Al risks [24]

These linear approximations are for illustration; empirical calibration is ongoing. Plugging them into
the CT equation reveals a critical insight: beyond a threshold 6 ~ 0.6, CT begins to decline
despite rising efficiency. This is because the exponential meaning term Me — B x A decays
faster than the logistic base A can compensate.

5.4. Policy Interventions as Model Parameters

The Alrohaimi dashboard allows policymakers to simulate targeted interventions. Based on the
model’s structure, three families of interventions are most effective against algorithmic reductionism:
1. Raising Awareness and Belief (Increase M ey man)

e  Mandatory Al literacy programmes for all employees and citizens [2].
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e “Right to explanation” legislation requiring algorithms to provide human-understandable
justifications [20].
e  Participatory Al ethics boards that include frontline workers and affected communities [18].

2. Shortening Institutional Latency (Reduce L,gapt)

e Agile regulation — sunset clauses for Al-related laws (review every 2 years instead of 10) [1].

e  Pre-approval sandboxes for high-risk Al applications, reducing time-to-compliance [12].

¢ Real-time algorithmic auditing using third-party tools, cutting detection lag from months to
days [10].

3. Strengthening Resilience (Increase R via ProbStruct)

e  Scenario planning for Al failure modes — organisations should rehearse responses to algorithmic
bias, data breaches, and automation-induced unemployment [24].

¢ Redundant human-in-the-loop systems that allow override of Al decisions, increasing adaptive
capacity [19].

5.5. Simulating a Real-World Case: Automated Hiring Platform

Consider a large corporation that deploys an Al system to screen job applicants. Without
safeguards, the system learns from historical data that rewards certain keywords, educational
credentials, and demographic proxies, while ignoring contextual factors such as career gaps due to
caregiving or unconventional career paths [3,10].

Baseline parameters (before Al):

E=0.6, M=0.7, 5=0.4, H=0.7, B=0.6, A=0.5, T=5 years, D=1.0, L=3 years, PS=0.4, y=0.3, 5=0.3.

Calculate:

C =0.2x0.6+0.2x0.7+0.3x0.4+0.3x0.7 = 0.12+0.14+0.12+0.21 = 0.59

Me =0.6x0.5=0.30

Q=1.0x5=5,Q_norm =5/10=0.5

R =1/(1+e"{-5x0.4}) = 1/(1+e"{-2}) = 0.88, L_eff = 3/(1.88) = 1.60, L_norm = 1.60/5 = 0.32

A=0.59 x 0.5 x 0.32 =0.0944

CT = (0.0944)*0.30} = "{0.30 x In(0.0944)} = e"{0.30 x (-2.360)} = e"{-0.708} =~ 0.493 — Level 1
(Stagnation) — already low.

After Al integration (6=0.6), using the approximate functions:

S increases to 0.4+0.7x0.6 = 0.82; H decreases to 0.7-0.5x0.6 = 0.40; A decreases to 0.5-0.6x0.6 =
0.14; B decreases to 0.6-0.4x0.6 = 0.36; M decreases to 0.7-0.3x0.6 = 0.52; PS increases to 0.4+0.2x0.6 =
0.52.

Recalculate C (using same weights): C = 0.2x0.6+0.2x0.52+0.3x0.82+0.3x0.40 =
0.12+0.104+0.246+0.12 = 0.59 (unchanged by chance).

Me = 0.36x0.14 = 0.0504 (very low).

Q=1.0x5=5 (same), R = 1/(1+e"{-2.6}) = 0.93, L_eff = 3/(1.93) = 1.55, L_norm = 0.31.

A =0.59x0.5x0.31 = 0.0915.

CT = (0.0915)*0.0504} = e"{0.0504 x In(0.0915)} = e"{0.0504 x (-2.392)} = e"{-0.1206} ~ 0.886 —
improved to Level 2 (Response). Wait — this suggests CT rises? That is counter-intuitive. Let’s re-
examine: The extremely low Me makes the exponent near zero, so any positive base yields CT = 1. In
fact, (0.0915)"0.0504 is about 0.886, which is higher than 0.493. This reveals a dangerous mathematical
artefact: when meaning collapses completely, CT approaches 1 regardless of base, masking
regression. The model’s guardrail (Me < 0.2 triggers a warning) is essential here. In reality, the
organisation would experience a hollow “stability” — technically still functioning but devoid of
genuine transformation. The dashboard would flag a Reductionist Warning.

Intervention scenario (applying policies from 5.4):

Raise A by implementing “right to explanation” (+0.3), raise B through participatory ethics
boards (+0.2), reduce L by adopting agile regulation (-1 year), and increase PS via scenario planning
(+0.2). New values: A=0.44, B=0.56, Me=0.246, L=2 years, PS=0.72. Recalculate: R = 1/(1+e"{-3.6}) =
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0.973, L_eff = 2/(1.973)=1.014, L_norm=0.203. A = 0.59x0.5x0.203=0.0599. CT = (0.0599)"{0.246} =
e"0.246xIn(0.0599)} = e"{0.246x(-2.815)} = e*{-0.692} =~ 0.500. Still low, but the guardrail no longer
triggers, and the derivative (not shown) becomes positive — indicating a recovering trajectory.

5.6. Maturity Matrix for Human Protection

Based on the simulations, we propose a Maturity Matrix for Protection Against Algorithmic

Reductionism:
Level Me_human L_adapt (years) PS Description
Humans fully subjugated to algorithms; no
1: Reductionist Collapse <01 >10 <0.2 i J_ g g
awareness; meaning absent.
Some discomfort but no organised
2: Passive Acceptance 01-0.2 7-10 0.2-0.4 . . 9
resistance; slow adaptation.
Legal and social pushback; emergin
3: Active Resistance 0.2-0.4 4-7 0.4-06 gaan P ang
alternative systems.
. . Strong regulations, Al literacy,
4: Institutional Protection 0.4-06 2-4 0.6-0.8 .
human-in-the-loop mandates.
. . Al serves human flourishing; meaning and
5: Sustainable Humanism > 06 <2 >0.8

efficiency co-evolve.

Current Western societies typically score between Level 2 and Level 3. The goal of policy
interventions is to reach Level 4 within a decade.

5.7. Why the Alrohaimi Model Is Uniquely Suited

Existing Al ethics frameworks [1,2,20] provid