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Abstract

The rapid integration of generative artificial intelligence into
creative workflows raises a critical but underexplored ques-
tion: does habitual AI assistance in creative tasks lead to
measurable atrophy in human generative capacities? Drawing
from established research on cognitive offloading—including
the “Google effect” on memory and GPS-induced degrada-
tion of spatial cognition—this paper introduces the Gener-
ative Capacity Erosion Hypothesis (GCEH): sustained re-
liance on Al co-creation tools may systematically weaken hu-
man ideation, divergent thinking, and creative self-efficacy.
The hypothesis is situated within five decades of research
on technology-mediated cognitive change, tracing parallels
from calculators to search engines to satellite navigation.
A theoretical framework distinguishes between augmenta-
tion effects (additive benefits) and atrophy effects (subtrac-
tive costs), arguing that current discourse overemphasizes the
former while neglecting the latter. The paper develops opera-
tionalizable constructs for creative atrophy, outlines method-
ological approaches for empirical investigation, and discusses
implications for the design of “creativity-preserving” Al sys-
tems. The Well-Being Al paradigm must account not only for
what Al enables humans to produce, but for what sustained
Al assistance may prevent humans from becoming.

Introduction

The integration of generative artificial intelligence into cre-
ative practice represents one of the most significant transfor-
mations in the history of human cultural production. Large
language models can now generate poetry, compose music,
draft narratives, and produce visual art at scales and speeds
previously unimaginable (Ramesh et al. 2022). This capabil-
ity has sparked considerable enthusiasm about Al as a tool
for “creativity augmentation”—the idea that Al assistance
can expand human creative potential by lowering barriers to
production, providing novel stimuli, and enabling rapid iter-
ation (Boden 2004).

Yet this optimistic framing may obscure a more troubling
possibility. Just as the widespread adoption of GPS navi-
gation has been associated with degraded spatial cognition
(Dahmani and Bohbot 2020), and search engine availability
with reduced memory encoding (Sparrow, Liu, and Wegner
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2011), sustained reliance on Al creative assistance may sys-
tematically weaken the very cognitive capacities it ostensi-
bly augments. This paper introduces the Generative Capac-
ity Erosion Hypothesis (GCEH): the proposal that habitual
use of generative Al for creative tasks leads to measurable
declines in human ideation capacity, divergent thinking abil-
ity, and creative self-efficacy.

This hypothesis challenges the dominant “Al as tool”
metaphor, which implicitly assumes additive effects—that
Al capabilities simply add to human capabilities without
substitution costs. Drawing from cognitive psychology, neu-
roscience, and the history of technology-mediated cogni-
tive change, we argue that the relationship between Al as-
sistance and human creative capacity may be fundamen-
tally non-additive, involving trade-offs that current research
paradigms fail to capture.

The paper proceeds as follows. Section 2 reviews five
decades of research on how digital technologies have shaped
cognitive capacities, establishing precedents for technology-
induced atrophy effects. Section 3 develops the theoretical
framework for the Generative Capacity Erosion Hypothe-
sis, distinguishing mechanisms and operationalizable con-
structs. Section 4 presents proposed methodology for em-
pirical investigation. Section 5 discusses implications for
Al design and the Well-Being Al paradigm. Section 6 con-
cludes with limitations and future directions.

Historical Precedents: Digital Technology and
Cognitive Change

The relationship between technology and cognitive capac-
ity has been a subject of inquiry since at least the 1970s,
when educational researchers first examined whether calcu-
lator use affected mathematical reasoning (Reys 1984). This
section traces five decades of research across multiple tech-
nological domains, identifying patterns relevant to the Gen-
erative Capacity Erosion Hypothesis.

Phase I: Calculators and Computational Cognition
(1970s-1990s)

The introduction of electronic calculators into educa-
tional settings sparked the first systematic investigation of
technology-mediated cognitive trade-offs. Early concerns
focused on whether calculator availability would undermine



students’ development of mental arithmetic skills and num-
ber sense (Hembree and Dessart 1986).

Meta-analytic reviews from this period produced mixed
findings. Hembree and Dessart’s influential 1986 meta-
analysis found no significant negative effects of calcula-
tor use on computational skills when calculators were in-
tegrated thoughtfully into instruction (Hembree and Dessart
1986). However, subsequent research identified concerning
patterns: students who relied heavily on calculators showed
diminished mental computation fluency and weaker number
sense compared to peers who practiced mental arithmetic
regularly (McIntosh 2002).

The critical lesson from this era was methodological:
short-term studies often failed to detect effects that became
apparent only with sustained use over years. The distinc-
tion between immediate performance (which often improved
with calculator access) and underlying competency develop-
ment (which could be impaired) foreshadowed similar dis-
tinctions in later technology domains.

Phase II: The Internet and Memory Architecture
(1990s-2010s)

The most influential research on technology-induced cogni-
tive change emerged from studies of internet and search en-
gine use. Sparrow, Liu, and Wegner’s seminal 2011 study
introduced the concept of “Google effects on memory,”
demonstrating that when individuals expect information to
be digitally accessible, they encode it less effectively into
long-term memory while showing enhanced recall for where
information can be found rather than the information itself
(Sparrow, Liu, and Wegner 2011).

This research established the concept of cognitive of-
floading—the strategic redistribution of cognitive tasks to
external tools (Risko and Gilbert 2016). Critically, Sparrow
et al. framed this not merely as a behavioral adaptation but as
a fundamental reorganization of memory architecture, with
the internet functioning as a form of “transactive memory”’
previously reserved for close social relationships.

Subsequent research extended these findings. Studies
demonstrated that:

* Photo-taking impaired memory for visual experiences
(Henkel 2014)

e Smartphone availability affected attentional capacity
even when not in use (Ward et al. 2017)

» Habitual search engine use was associated with overcon-
fidence in one’s own knowledge (Fisher, Goddu, and Keil
2015)

These findings established a crucial precedent: technolo-
gies that enhance immediate performance can simultane-
ously undermine the development or maintenance of under-
lying cognitive capacities.

Phase II1: GPS Navigation and Spatial Cognition
(2000s—Present)
The most neurologically grounded evidence for technology-

induced cognitive atrophy comes from research on GPS
navigation and spatial cognition. This domain provides the
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closest analogue to the creativity case because it involves:
(1) a complex cognitive capacity (spatial reasoning), (2)
identifiable neural substrates (hippocampus), (3) both cross-
sectional and longitudinal data, and (4) demonstrated struc-
tural brain changes.

The London taxi driver studies. Maguire and col-
leagues’ research on London taxi drivers demonstrated
that intensive spatial learning produces measurable struc-
tural changes in the hippocampus (Maguire et al. 2000).
Taxi drivers who completed “The Knowledge”—a rigor-
ous multi-year training requiring memorization of 25,000
streets—showed significantly larger posterior hippocampal
gray matter volume compared to controls, with volume cor-
relating positively with years of experience (Maguire, Wool-
lett, and Spiers 2006).

GPS and hippocampal decline. Critically, research has
now documented the inverse pattern: habitual GPS use is
associated with reduced hippocampal gray matter volume
and impaired spatial memory (Dahmani and Bohbot 2020).
Dahmani and Bohbot’s 2020 longitudinal study found that
greater GPS use over a three-year period predicted steeper
declines in hippocampus-dependent spatial memory, even
after controlling for baseline differences. Participants who
relied heavily on GPS showed lower cognitive mapping abil-
ities, reduced use of hippocampus-dependent spatial strate-
gies, and decreased landmark encoding during navigation.

This research establishes that technology-mediated cog-
nitive offloading can produce not merely behavioral changes
but structural brain changes consistent with neural atrophy
in task-relevant regions.

Phase I'V: Spell-Checkers and Linguistic Cognition
(1990s-2010s)

Research on automated spelling and grammar correction
provides additional evidence for offloading-induced skill
degradation. Studies have documented that reliance on spell-
checking software is associated with reduced orthographic
knowledge and proofreading accuracy (Figueredo and Varn-
hagen 2006). College students who habitually used spell-
checkers showed weaker spelling performance when re-
quired to write without technological assistance.

These effects appear to operate through reduced encoding
effort: when errors are automatically corrected, the effort-
ful processing that would normally strengthen orthographic
representations is bypassed, leaving weaker memory traces.

Synthesis: The Offloading-Atrophy Pattern

Across these technological domains, a consistent pattern
emerges that we term the Offloading-Atrophy Cycle: (1)
Initial augmentation: Technology enables task perfor-
mance that exceeds unaided human capacity; (2) Behav-
ioral adaptation: Users increasingly rely on technology, re-
ducing engagement in underlying cognitive processes; (3)
Reduced practice effects: Diminished practice of underly-
ing skills leads to weakened competencies; (4) Dependency
reinforcement: Weakened competencies increase relative
advantage of technological assistance; (5) Capacity atro-
phy: Sustained reduced engagement produces measurable
declines in underlying cognitive capacity.
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Figure 1: The Offloading-Atrophy Cycle: A recursive pat-
tern observed across multiple technology domains.

Figure 1 illustrates this cycle.

The Generative Capacity Erosion Hypothesis:
Theoretical Framework

Building on the precedents established in Section 2, we now
develop the theoretical framework for understanding how Al
assistance may affect human creative capacities.

Defining Creative Capacity

For the purposes of this hypothesis, we define human cre-
ative capacity as comprising three distinct but interrelated
constructs:

Ideation fluency: The ability to generate multiple poten-
tial ideas, solutions, or possibilities in response to a creative
challenge. Operationally, this corresponds to fluency scores
on divergent thinking tasks (Guilford 1967).

Divergent thinking flexibility: The ability to shift be-
tween conceptual categories and approaches, producing
ideas that span diverse domains. This corresponds to flexibil-
ity and originality scores on standard creativity assessments
(Torrance 1966).

Creative self-efficacy: The subjective confidence in one’s
ability to produce creative work, which influences both en-
gagement in creative tasks and persistence through chal-
lenges (Tierney and Farmer 2002).

Kim’s (2011) analysis of Torrance Test data documented
significant declines in all three constructs among American
students since 1990—a period coinciding with the prolifera-
tion of digital technologies (Kim 2011). While this correla-
tion does not establish causation, it provides ecological va-
lidity for investigating technology-creativity relationships.

Mechanisms of Creative Atrophy

We propose four mechanisms through which Al creative as-
sistance may induce atrophy effects:

Mechanism 1: Ideation effort reduction. Creative
ideation is cognitively effortful, requiring sustained work-
ing memory engagement, inhibition of obvious responses,
and exploration of associative networks (Beaty et al. 2016).
When Al systems provide ready-made ideas, options, or
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Dimension  Augmentation Atrophy

Timing Immediate, concur- Delayed, cumulative
rent

Measurement Performance with Al Performance without

Al

Valence Positive  (enhanced Negative (reduced ca-
output) pacity)

Visibility Highly visible Often invisible

Research Dominant Neglected

focus

Table 1. Distinguishing Augmentation and Atrophy Effects

starting points, this effortful processing is bypassed. Just
as calculator availability reduces mental arithmetic practice,
Al availability may reduce ideation practice, weakening the
cognitive “muscles” involved in independent idea genera-
tion.

Mechanism 2: Tolerance for ambiguity erosion. Cre-
ative processes require sustained engagement with uncer-
tainty, ambiguity, and the discomfort of not-yet-knowing
(Zenasni, Besancon, and Lubart 2008). Al systems that
rapidly resolve ambiguity by generating concrete outputs
may reduce users’ tolerance for—and hence practice with—
the uncomfortable early stages of creative work. Over time,
this may impair the capacity to remain productively engaged
with ill-defined problem:s.

Mechanism 3: Self-efficacy displacement. When cre-
ative outputs are co-produced with Al, attributions of cre-
ative agency become ambiguous. Users may increasingly
attribute successful outcomes to the Al rather than to their
own abilities, producing what Bandura termed “outcome ex-
pectations” divorced from “efficacy expectations” (Bandura
1977). This displacement may undermine the development
of robust creative self-efficacy.

Mechanism 4: Evaluative capacity atrophy. The ability
to evaluate creative quality—distinguishing promising ideas
from unpromising ones—develops through repeated cycles
of generation and feedback. When Al systems handle gen-
eration, users may lose opportunities to develop and refine
their evaluative judgment. Paradoxically, this could leave
users less able to effectively guide or evaluate Al-generated
content.

The Augmentation-Atrophy Distinction

A critical contribution of this framework is the distinction
between augmentation effects and atrophy effects, sum-
marized in Table 1.

Current research paradigms overwhelmingly focus on
augmentation effects: does Al assistance improve the qual-
ity, quantity, or efficiency of creative outputs? This focus is
methodologically convenient—augmentation effects are im-
mediate and measurable during assisted performance—but
systematically blind to atrophy effects, which manifest only
during unassisted performance after sustained assisted prac-
tice.
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Figure 2: Theoretical framework: Four proposed mechanisms linking Al creative assistance to atrophy effects, with feedback

loops reinforcing dependency.

Moderating Factors

We hypothesize that the strength of atrophy effects will be
moderated by several factors:

Duration and intensity of AI use: Following the GPS re-
search, we expect dose-dependent relationships—more sus-
tained and intensive Al use associated with stronger atrophy
effects.

Type of creative task: Atrophy effects may be stronger
for tasks where Al provides complete solutions (e.g., image
generation from prompts) than for tasks where Al provides
scaffolding for human-driven processes.

User expertise: Novices may be more vulnerable to atro-
phy effects, as they have not yet developed robust underly-
ing competencies. However, experts may also be vulnerable
if Al assistance reduces their engagement in practice.

Metacognitive awareness: Users who consciously moni-
tor their own creative development and strategically limit Al
reliance may mitigate atrophy effects.

Proposed Methodology for Empirical
Investigation

Testing the Generative Capacity Erosion Hypothesis re-
quires methodological innovations that address the limita-
tions of prior research on human-AlI collaboration.

Longitudinal Design Requirements

Cross-sectional studies comparing heavy versus light Al
users cannot distinguish atrophy effects from self-selection
effects (individuals with lower creative capacity may be
more likely to adopt Al assistance). Following the GPS re-
search methodology (Dahmani and Bohbot 2020), we pro-
pose:

Cohort tracking: Recruit participants before significant
Al creative tool adoption and track creative capacity over
24 years as Al use varies naturally.

Within-subject design: Measure both Al-assisted and
unassisted creative performance at multiple time points, en-
abling detection of diverging trajectories.
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Ecological validity: Rather than laboratory-only assess-
ments, incorporate real-world creative outputs and validated
self-reports of creative engagement.

Measurement Instruments

Divergent thinking assessment: Administer Torrance Tests
of Creative Thinking (TTCT) or Alternative Uses Tasks at
baseline and follow-up, under strictly unassisted conditions.
These provide fluency, flexibility, and originality scores with
established psychometric properties (Kim 2006).

Creative self-efficacy: Use validated instruments such as
the Creative Self-Efficacy Scale (Tierney and Farmer 2002)
to track changes in confidence independent of Al availabil-
1ty.

Al use quantification: Develop and validate self-report
measures of Al creative tool use intensity, modeled on the
GPS dependency scales used in navigation research (Dah-
mani and Bohbot 2020).

Creative practice logs: Have participants maintain logs
of creative activities, noting Al assistance levels, to capture
behavioral changes over time.

Neuroimaging Extension

Following the London taxi driver paradigm, neuroimaging
could provide convergent evidence:

Regions of interest: Prefrontal cortex regions associated
with divergent thinking and creative cognition (Beaty et al.
2016) could be assessed for volume or activation changes
associated with Al use patterns.

Functional connectivity: Changes in default mode net-
work connectivity—implicated in creative ideation—could
provide neural signatures of atrophy effects.

Proposed Hypotheses

Based on the theoretical framework, we propose the follow-
ing testable hypotheses:



H1: Individuals with higher Al creative tool usage will
show greater declines in unassisted divergent thinking scores
over a two-year period, controlling for baseline scores.

H2: The relationship between Al use and creative capac-
ity decline will be mediated by reduced engagement in unas-
sisted creative practice.

H3: Creative self-efficacy will decline more steeply
among heavy Al users than light users.

H4: Neuroimaging will reveal reduced gray matter vol-
ume or functional connectivity in creativity-associated re-
gions among heavy Al users.

Implications for AI Design and the Well-Being
Al Paradigm

If the Generative Capacity Erosion Hypothesis is supported,
it has significant implications for the design of Al creative
tools and for the broader Well-Being Al paradigm empha-
sized by this symposium.

Beyond Output Optimization

Current Al design prioritizes output quality and user sat-
isfaction. The GCEH suggests these metrics may be mis-
leading: systems optimizing for satisfaction by minimizing
creative friction may simultaneously maximize atrophy ef-
fects. We propose that Well-Being Al incorporate creativ-
ity preservation as a design objective through: scaffold-
ing rather than substitution, productive friction introduction,
practice encouragement via “training modes,” and metacog-
nitive support helping users monitor their creative develop-
ment.

Implications for the Well-Being AI Paradigm

The GCEH suggests that Well-Being Al must attend not
only to what Al enables humans to produce but to what sus-
tained Al assistance may prevent humans from becoming. A
framework that measures only outputs—even meaningful,
valuable outputs—systematically ignores developmental ef-
fects on human capacities.

This reframes the symposium’s central question. “Will Al
light up human creativity or replace it?” may be a false di-
chotomy. The more troubling possibility is that Al could
appear to light up creativity in the short term—producing
more creative outputs, enabling more people to engage in
creative activities—while simultaneously dimming it in the
long term by eroding the cognitive foundations on which hu-
man creativity depends.

Historical Timeline: Technology and Cognitive
Trade-offs

Figure 3 presents a timeline situating the Generative Capac-
ity Erosion Hypothesis within five decades of research on
technology-mediated cognitive change. Each technological
wave has produced initial enthusiasm followed by growing
recognition of trade-offs.
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Figure 3: Timeline of technology adoption and associated
cognitive trade-offs identified in research literature.

The Dual-Edge Nature and Generational Concerns

The pattern across technological eras suggests a general
principle: cognitive tools that enhance performance by re-
ducing effort simultaneously reduce practice effects that
maintain underlying capacities. What distinguishes genera-
tive Al is its scope—while calculators offloaded arithmetic
and GPS offloaded navigation, generative Al can assist with
virtually any cognitive task, including the full spectrum of
creative cognition. If creativity represents a “meta-capacity”
integrating other cognitive processes (Sternberg and Lubart
1999), Al spanning multiple domains may produce more
pervasive atrophy effects.

A particularly urgent concern involves generational ef-
fects. Individuals developing during formative periods with
constant Al availability may never develop certain cogni-
tive capacities at all. Csikszentmihalyi’s research empha-
sizes that robust creativity emerges through sustained, chal-
lenging engagement during critical developmental periods
(Csikszentmihalyi 1996). If Al reduces challenge during
these periods, developmental trajectories may be fundamen-
tally altered, making children and young adults a population
of particular concern.

Theoretical Solutions: Lessons from Past
Technologies

The historical precedents reviewed in Section 2 provide
not only evidence for atrophy effects but also—crucially—
evidence for successful interventions that mitigated these ef-
fects while preserving technological benefits. This section
synthesizes lessons from calculator policy, spatial naviga-
tion research, and memory training to propose a multi-level
framework for preserving human creative capacity in the age
of generative Al

Lessons from Calculator Integration

The calculator debates of the 1970s—1990s resolved not
through prohibition but through strategic integration
(Hembree and Dessart 1986). Key principles: (1) “Esti-
mate First” Protocol—requiring mental estimates before



Level 1: AI System Design

Scaffolding modes, productive friction,
metacognitive prompts

Level 2: Individual Practice

Al-free creative practice, deliberate
ideation, self-monitoring

Level 3: Educational Integration

Balanced curricula, creativity assessments,
tool selection training

Level 4: Institutional Policy

Creative capacity standards, research
funding, public awareness

Figure 4: Multi-level framework for creativity preservation
across Al design, individual practice, education, and policy.

calculator use maintained number sense engagement (Mcln-
tosh 2002); (2) Calculator-Free Zones—designating spe-
cific activities as calculator-free while permitting use for
complex computations; (3) Self-Regulation Training—
teaching conscious decisions about appropriate tool use;
and (4) Parallel Practice—maintaining mental arithmetic
alongside calculator availability prevented atrophy.

Lessons from Spatial Navigation Research

Recent GPS research has moved toward developing inter-
ventions that preserve spatial capacity: (1) Active Naviga-
tion Design—Clemenson et al.’s “auditory compass” GPS
provides directional guidance without turn-by-turn instruc-
tions, maintaining decision-making engagement (Clemen-
son et al. 2021); (2) Spatial Training Interventions—
Lovdén et al. showed that four months of navigation training
protected hippocampal volume against age-related decline,
with effects persisting four months post-training (Lovdén
et al. 2012); and (3) “Exploration Prescription”—periodic
deliberate exploration without GPS maintains spatial facul-
ties through regular challenging engagement.

A Multi-Level Framework for Creativity
Preservation

Synthesizing these lessons, we propose a multi-level frame-
work (Figure 4) for preserving human creative capacity
while retaining Al benefits.

Level 1: AI System Design Principles Drawing from the
“active navigation” paradigm, we propose that Al creative
tools incorporate: (1) Scaffolding Modes that provide struc-
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ture and prompts while requiring human ideation to fill con-
tent; (2) Productive Friction through brief delays before
generation or requirements for human input at key stages;
(3) “Ideate First” Protocols requiring users to generate
initial ideas before accessing Al assistance; (4) Training
Modes that provide feedback on user-generated ideas with-
out generating alternatives; and (5) Metacognitive Prompts
that periodically encourage users to reflect on their creative
process and practice independently.

Level 2: Individual Practice Recommendations For
individuals, we recommend: Al-Free Creative Practice
through regular unassisted ideation sessions; Deliberate
Ideation by generating multiple ideas independently before
consulting Al; Creative Self-Monitoring by tracking unas-
sisted output for signs of declining fluency; and Varied As-
sistance Levels across projects to ensure some involve sub-
stantial unassisted work.

Level 3: Educational Integration The calculator integra-
tion literature suggests: AI-Free Curricular Zones desig-
nating assignments focused on developing human ideation
capacity; Unassisted Assessment components to ensure stu-
dents develop independent creative capacity; Tool Selec-
tion Training to develop metacognitive awareness about
when Al assistance is appropriate; and Parallel Practice
Requirements maintaining regular unassisted creative prac-
tice alongside Al-assisted work.

Level 4: Institutional and Policy Approaches At the in-
stitutional level: Creative Capacity Standards that explic-
itly include human creative capacity alongside Al-assisted
production quality; Research Investment to empirically test
atrophy hypotheses and intervention effectiveness; and Pub-
lic Awareness campaigns to inform individual choices about
Al use.

The “Creative Fitness” Paradigm

We propose reframing the human-Al relationship through a
““creative fitness” paradigm: just as physical fitness requires
regular exercise despite motorized transportation, creative
fitness requires regular unassisted creative exercise despite
Al availability. Al tools become analogous to vehicles—
valuable for efficiency but not substitutes for exercise. This
paradigm emphasizes that creative capacity requires regu-
lar challenging engagement to maintain, the goal is strategic
Al use while preserving underlying capacity, and institutions
bear responsibility for providing “creative exercise” oppor-
tunities. Table 2 summarizes proposed interventions.

Limitations and Future Directions

Limitations. The Generative Capacity Erosion Hypothe-
sis remains theoretical, awaiting direct empirical validation.
Our operationalization through divergent thinking metrics
captures some but not all aspects of creative capacity. Dif-
ferent Al tools may have different atrophy profiles requir-
ing domain-specific investigation. We have not fully theo-
rized how individual differences moderate atrophy effects,
nor how social and cultural contexts interact with individual-
level processes.



Level Key Interventions

Al Design  Scaffolding modes, productive friction,
ideate-first protocols, training modes,
metacognitive prompts

Individual Al-free practice, deliberate ideation, self-
monitoring, varied assistance levels

Education  Al-free zones, unassisted assessment, tool
selection training, parallel practice

Policy Capacity standards, research funding, public

awareness campaigns

Table 2. Summary of Proposed Creativity-Preserving Inter-
ventions

Counter-arguments. Some argue that humans have al-
ways used cognitive tools without harm. However, historical
tools typically augmented output while requiring substan-
tial human engagement; generative Al differs by potentially
substituting for core creative processes. The “adaptive re-
allocation” hypothesis—that freed cognitive resources are
redirected to higher-level tasks—requires empirical valida-
tion; GPS research suggests such reallocation does not occur
automatically.

Future directions. Priority areas include: (1) longitudi-
nal empirical testing of atrophy hypotheses; (2) develop-
mental studies examining Al effects during formative peri-
ods; (3) domain-specific investigation across writing, visual
art, music, and scientific creativity; (4) intervention research
testing the effectiveness of proposed solutions; and (5) neu-
roimaging studies examining structural and functional brain
changes associated with Al creative tool use patterns.

Conclusion

This paper has introduced the Generative Capacity Ero-
sion Hypothesis: the proposal that sustained reliance on
Al creative assistance may systematically weaken hu-
man ideation capacity, divergent thinking, and creative
self-efficacy. Drawing from five decades of research on
technology-mediated cognitive change—from calculators to
GPS navigation—we have identified consistent patterns of
offloading-induced atrophy that may extend to the creative
domain.

The implications are significant. If generative capacity
erosion is real, then current approaches to human-Al cre-
ative collaboration may be optimizing for short-term gains
while incurring hidden long-term costs. The Well-Being Al
paradigm must therefore expand its evaluative horizon: be-
yond what Al-assisted humans can produce now, to what
unassisted humans will be capable of producing tomorrow.

We do not argue that Al creative tools should be aban-
doned. The precedent of calculator research suggests that
thoughtful integration, which preserves opportunities for hu-
man practice and development, can mitigate atrophy effects
while retaining technological benefits. But achieving this
balance requires first acknowledging that atrophy effects ex-
ist and deserve systematic investigation.
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The question is not merely whether Al will augment hu-
man creativity or replace human creatives. It is whether Al
will augment creativity while simultaneously eroding the
human capacity to be creative at all. This possibility de-
mands urgent empirical attention and should shape the de-
sign of Al systems intended to serve human flourishing.
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