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Abstract

In today’s media environment, culture moves fluidly
across fragmented platforms such as music videos,
games, fashion drops, streaming series, and social
feeds. It no longer resides in a single space. Fans
actively engage with these mediums by participating,
adapting, and constructing identity through them.

Yet intellectual property (IP) law was built for a world of
static mediums and linear authorship. Today’s landscape
is driven by design, story, and community-centered
media, which actively disrupt traditional IP models. We
propose "Quantum IP": a mathematically grounded,
systems-level framework that reimagines ownership for
modular, recombinant, and co-authored creative
ecosystems.

Rather than treating creative works as singular,
bounded objects, Quantum IP views them as nodes in a
living network. Graph theory, algebraic topology, and
cultural systems theory converge to enable granular
attribution, dynamic rights flows, and decentralized
participation. At its core, Quantum IP offers the
infrastructure to reward not only originality, but
recombination, remixing, and worldbuilding at scale. It
invites creators to design expansive storyworlds, with
fans not as spectators but as co-architects.

Coco Chanel once observed, “They are privileged
characters who are incorporated into our legend. For
them this is a far greater pleasure than ordering another
suit.” Today, interactive design and entertainment
transform fandom into more than an audience; it
functions as the operating system of contemporary
culture.

I. Introduction

Despite the dynamic nature of today’s media environment,
the underlying infrastructure for intellectual property has
remained largely static. Culture now travels fluidly across
creative platforms and social environments, from serialized
content and interactive games to fashion capsules and
music releases. Yet ownership models remain linear,
attribution is siloed, and creative value often dissipates
across platforms. The systems we rely on to govern

creativity no longer reflect how it actually moves, mutates,
and generates meaning.

To fully unlock the potential of contemporary creativity, we
must implement frameworks that treat propagation, remix,
and resonance as foundational behaviors rather than edge
cases. Today’s most impactful cultural works are not defined
by a single author, but emerge from networks of
collaboration and reinterpretation. From anime franchises
and fan-made games to fashion capsules and collaborative
playlists, intellectual property increasingly derives its value
through circulation and adaptation.

Quantum IP offers an approach designed for this landscape.
Instead of treating creative works as fixed outputs, it views
them as living systems composed of fragments,
relationships, and evolving meaning. Grounded in
participatory design and creative technology, Quantum IP
serves as a design architecture for storytelling at scale. It
connects narratives, products, communities, and brands
into coherent experiential ecosystems.

Story functions as connective tissue, enabling creators to
cross-pollinate audiences, co-develop value, and build
long-term cultural equity through shared participation
(Deloitte, 2024). As creative ecosystems expand,
worldbuilding becomes essential for maintaining narrative
cohesion. It guides audiences from manga to music, from
livestream to product, while keeping them anchored in a
unified arc.

Culture’s modularity is not a new phenomenon. Since the
80s, remixing has shaped global creative practice, from
hip-hop sampling and DJ culture to early fanfiction forums
and internet mashups. Most remix activity either remained
underground in informal spaces or was treated as
infringement once it gained visibility. History shows that
cultural power sits with the community. Figures like Dapper
Dan began remixing luxury brands decades before his
official collaboration with Gucci. By the time an official
partnership was presented, they were late to the party,
leaving significant cultural value on the table. This further
proved that the magic was rooted in the community-driven
nature of his work — an underground creator empowered by
the people who embraced him. While the collaboration
legitimized him within the brand’s canon, it also showed that
creativity nurtured outside official systems can generate



cultural and commercial impact long before it receives
formal recognition.

Web3 technologies, including smart contracts and
blockchain protocols, have introduced early models for
programmable rights and traceable attribution, but they
remain largely limited to on-chain activity. At the same time,
recent controversies around Al-generated content have
exposed deeper cracks in existing IP frameworks, as large
models absorb cultural material without clear consent or
attribution. These developments underscore the urgency for
a more comprehensive system—one that extends beyond
isolated platforms to recognize recombinant authorship,
trace influence, and uphold legitimacy across both human
and machine-driven creativity.

Il. Classical IP: Fixed Roots in a Modular World

Intellectual property law emerged to support creative labor
by granting limited monopolies, offering a legal mechanism
to incentivize invention and reward authorship while
eventually enriching the public domain (Landes & Posner,
2003). The Statute of Anne (1710), considered the first
modern copyright law, marked a foundational moment in
this evolution—affirming authorial rights while reinforcing a
vision of creative work as discrete, ownable, and separable
from the commons.

The legal and economic structures that followed reflected
the industrial and early mass-media eras. They were
designed around a tree-like model of derivation and control,
where a singular author (or authorized entity) sat at the root,
with rights branching out through tightly controlled
derivatives and licenses. This architecture provided clarity
for publishing houses, film studios, and record labels that
relied on centralized ownership and linear distribution to
commercialize originality at scale (Rose, 1993).

Figure 1: Classical IP conceptualized as a hierarchical tree. Each new work (B, C, D,
E) derives unidirectionally from a prior work, forming a closed, tree-like structure.
Rights are concentrated at the root (4), and cross-branch interactions are not
permitted under traditional frameworks.

However, this classical model, originally designed for print
and mechanical reproduction, fails to meet the demands of
today’s networked design culture. Its rigidity prohibits the
very practices that now define cultural production: remix,
iterative collaboration, modular authorship, and nonlinear
storytelling. In anime, fashion, and digital entertainment,

fans routinely engage with IP not just as consumers but as
active participants, building extensions, adaptations, and
reimaginings that the classical model struggles to
acknowledge, much less reward (Jenkins, 2006).

As we move deeper into ecosystems defined by distributed
creativity and platform-enabled co-authorship, the legal
foundation of classical intellectual property, rooted in
ownership through exclusion, becomes increasingly
misaligned with how value is actually created.

11l. Digital Cracks and the Rise of Narrative Networks

Digitization, Al, and global fandom have exposed the
growing limitations of classical IP. Culture now moves fluidly
through remix, modular reuse, and hybrid authorship.
Storyworlds like the Marvel Universe or Naruto evolve
through collaborative authorship, with studios and fans
continuously shaping nonlinear archives over time. These
ecosystems demonstrate how narrative value accumulates
through iteration, reinterpretation, and participation rather
than singular origin. Even in the most expansive franchises,
this participatory dynamic operates without formal
infrastructure to track, reward, or integrate contributions at
scale (Van Tran, 2020).

Within these ecosystems, the line between the officially
sanctioned narrative (canon) and the unofficial but widely
embraced interpretations created by fans (fanon) becomes
increasingly blurred. Canon typically reflects stories
endorsed by rights holders, while fanon emerges organically
from community storytelling. Rather than existing in conflict,
these layers can amplify one another when the surrounding
infrastructure supports them.

One example is Star Wars Visions, an anthology where
external creators reimagined the franchise outside its central
canon. These interpretations offered fresh styles, emotional
depth, and new perspectives that invigorated the universe
without undermining the original storyline. Fan-inspired
contributions in this context expanded cultural reach and
commercial relevance, proving that storytelling beyond
official canon can sustain a franchise’s vitality.

Fandoms actively build, break, and reframe intellectual
property. Whether through unofficial animations, fanfiction,
or shared lore online, audiences experience a sense of
ownership that makes these worlds feel alive. When
contributions are ignored or suppressed, opportunities to
deepen engagement and create value for everyone involved
are lost. Legal ambiguity persists in the absence of
frameworks that recognize this distributed value (Van Tran,
2020).



Nintendo offers a striking example. Fan-made Pokémon
games and mods have repeatedly gone viral, attracting
millions of players who want to explore new narratives,
mechanics, and worlds within a beloved IP. These projects
did not compete with official titles; they extended the
cultural life of the franchise and strengthened community
connection. Yet the prevailing system responded with
takedowns, erasing the momentum instead of capturing it. A
more adaptive framework could have turned this energy into
structured participation, shared royalties, or even pathways
to official content, growing both the fan ecosystem and the
franchise itself.

Moments like these reveal the scale of the opportunity being
left on the table. Fans are already building bridges between
IP and culture at no cost to rights holders, often generating
more grassroots momentum than official campaigns.
Current frameworks misinterpret this as a threat rather than
a foundation for growth, creating friction where collaboration
could thrive.

Al only magnifies this challenge. Outputs built from
collective datasets cannot be traced to a single source yet
carry the fingerprints of many creators (Chaduneli, 2023). In
these cases, classical IP struggles to define origin, reward
lineage, or protect integrity. Without new systems, both
human and machine-led contributions risk being siloed,
erased, or misattributed, leaving culture’s most powerful
engines, community participation and iterative storytelling,
without meaningful recognition or reward.

Quantum IP proposes an alternate route by addressing
these structural gaps and creating frameworks that
transform participatory culture into sustainable, shared
value. Rather than positioning fans and rights holders on
opposing sides, it establishes shared infrastructure where
both can benefit. Audiences gain clear pathways to create
and remix freely, while IP owners receive traceable
attribution, new revenue opportunities, and richer
storyworlds shaped by community participation. By aligning
incentives in this way, Quantum IP converts what is
currently a point of friction into an engine for collective
growth.

IV. Mathematical and Network Foundations of Modern
Creativity

Network science and algebraic topology offer precise ways
to map how creative flows actually work. The creative
processes shaping contemporary cultural production defy
the hierarchical, linear assumptions embedded in classical
intellectual property frameworks. Mathematical language,
including graph theory, hypergraphs, and simplicial
complexes, enables us to visualize how influence,
recombination, and modularity function as system-wide

behaviors rather than isolated acts. These models offer a
rigorous foundation for rethinking rights, attribution, and
creative value in distributed networks.

In graph theory, creative ecosystems can be mapped as
directed graphs G = (V, E), where V = {V;, V,, ...,
represents a set of nodes such as works, ideas, or creators,
and E = {E,, E,, ..., E(}} represents the edges that capture
flows of influence or derivation between them. Unlike
classical tree models that trace everything back to a single
root, these networks reveal highly connected nodes that
integrate multiple inputs and send influence outward. Tools
like eigenvector centrality and PageRank allow us to
quantify impact beyond simple authorship, rewarding works
that move ideas through the network (Alfieri et al., 2023).
Figure 2 illustrates this network model, showing how
multiple prior works can influence the creation of a new one
within a participatory ecosystem. This mathematical framing
provides the foundation for the principles of Quantum IP
explored in the following section.

Figure 2: A network model of creativity (“Quantum IP” model), in which a new work
G can be derived from multiple prior works (V and E). This web of influences
contrasts with the one-to-one branching of Figure 1. Such networks of modular
recombination and collaborative creation are increasingly common in participatory
digital culture.

Originality emerges through the deliberate linking of prior
ideas. In this topology, creativity actively constructs
connections that generate new meaning. Hypergraphs and
simplicial complexes make this even clearer, mapping
higher-order relationships that go beyond simple pairwise
connections. Figure 3 illustrates this higher-order structure,
where a hyperedge (or higher-dimensional simplex)
connects several source nodes at once, showing how
cultural production often draws from multiple simultaneous
influences. These models capture the layered and
multi-directional nature of creative flows, allowing us to see
how value propagates not just from one origin to another
but across collective contributions that form new works.



Figure 3: This topology explains the relationship between an n-simplex and the
number of entities involved in the relationship it models.

Persistent homology, a tool from topological data analysis,
allows us to detect robust features of these networks:
clusters of ideas that persist across scales, gaps in the
creative space where novel combinations might arise, and
voids where recombination has not yet occurred (Gebhart,
2021).

Applied to cultural production, these methods identify the
shape of innovation: which ideas serve as bridges, which
clusters define genres, and where untapped creative
potential lies. This mathematical view reframes originality
not as isolation but as novel traversal or filling of the cultural
space.

Classical IP, with its focus on isolated novelty and exclusion,
fails to capture this geometry, often rewarding derivative
works that fit legal definitions while overlooking true
combinatorial breakthroughs.

Layered networks model how creativity flows through
works, people, and platforms. A meme may influence a
creator, who then sparks a platform-wide trend. In this
setting, power laws shape attention dynamics, with a few
works going viral while the long tail remains essential for
sustaining innovation. Small-world properties facilitate rapid
diffusion and enable unexpected recombinations.

Classical intellectual property, with its emphasis on linear
derivations, fails to keep pace with the dynamics of
contemporary cultural production. The real value lies in how
content travels, mutates, and builds communal meaning.
Network-native IP systems would reflect that, enabling
attribution models that reward cultural propagation rather
than focusing solely on origin (Baldwin & Henkel, 2014).

These mathematical tools go beyond modeling complexity;
they provide a foundation for creative strategy. They allow
us to design IP with extensibility in mind, turning fandom
and remix into fuel. That is the promise of Quantum IP: to
bridge formal recognition with emergent participation, and
offer creators a dynamic way to build storyworlds that are
alive.

V. Quantum IP: Principles for a Living Rights System

Building on the mathematical foundations outlined above,
Quantum IP translates network science into actionable
principles for designing creative rights systems. These
principles reflect how culture propagates, mutates, and
generates value across fragmented, participatory networks.
Rather than treating creative works as indivisible and fixed,
Quantum IP proposes a modular, interconnected framework
where attribution and value flow dynamically. Three key
principles guide this approach: fragmentation,
entanglement, and nonlinearity. Each addresses a core
limitation of classical IP while aligning legal and technical
structures with the realities of networked creativity.

Fragmentation recognizes that creative works are not
singular objects, but composites built from motifs, narrative
elements, code libraries, stylistic flourishes, and shared
cultural signals. These fragments represent the true atomic
units of creative value. Quantum IP makes it possible to
attribute and reward contributions at this granular level,
ensuring that influence and ownership are recognized for the
individual building blocks that shape a work, not just the
final product. This reframing allows creators to release
storyworlds, assets, or design languages in modular form,
inviting new layers of participation while maintaining
traceability and control.

Entanglement ensures that when creative fragments are
reused or remixed, their connection to their originators does
not disappear. Classical IP often severs these links,
awarding full rights to the latest derivative work while
ignoring its lineage. Quantum IP keeps rights entangled with
influence, allowing attribution and economic stakes to travel
through the network. If a fragment inspires dozens of
remixes, its originator maintains a proportional claim on how
value circulates. This principle creates a structural incentive
for openness, turning influence into an asset rather than a
point of conflict.

Nonlinearity acknowledges that creative ecosystems rarely
follow clean, linear paths of derivation. They loop back,
intersect, recombine, and branch in unpredictable ways.
Classical IP frameworks assume a straight lineage from an
original work to its derivatives, but cultural production is
recursive and multidirectional. Quantum IP embraces this
complexity, allowing rights to evolve in parallel rather than
collapsing them into a single canonical timeline. Much like
version control in software development, this principle
supports branching, forking, and reimagining while
preserving attribution across every path.

Together, these principles establish a foundation for a living
rights system that matches the complexity of modern
cultural production. By defining creative value at a fragment
level, preserving attribution through entangled influence,
and accommodating nonlinear evolution, Quantum IP



provides a framework that can scale across media,
platforms, and participants. The next section explores how
these principles translate into real-world practice, shaping
new tools, governance models, and economic mechanisms
for participatory IP ecosystems.

VL. In Practice: Modeling Participatory Systems

Real-world signals of Quantum IP are already visible across
today’s creative and technological landscape. These case
studies illustrate both the pressure classical IP frameworks
are under and the emerging logic of value creation that
participatory ecosystems demand.

The Studio Ghibli Al art episode offers a particularly
resonant entry point. When OpenAl’s generative tools began
rapidly producing images that closely resembled Ghibli’s
distinct animation style, fans and commentators responded
with significant backlash. Miyazaki’s longstanding critique of
Al resurfaced as users claimed that algorithmic replication
disregarded the human and moral foundations of Ghibli’s
work (The Week, 2025; Futurism, 2025). The controversy
was not purely legal. Because style is not copyrightable, the
backlash revealed deeper cultural tensions around
attribution and creative intent. It revealed the absence of a
connective infrastructure capable of supporting attribution,
negotiation, and shared value. As Julie Cohen explains,
networked systems depend on cultural autonomy, which
commercial logic can easily undermine (Cohen, 2012). If
such a framework had existed, it could have turned this
moment into a catalyst for collaboration and highlighted the
importance of embracing structural change to stay ahead of
accelerating technological shifts.

This gap is not isolated. Within the broader anime
ecosystem, doujinshi culture offers a longstanding example
of decentralized authorship in action. Fans create derivative
manga, zines, and games without formal licenses. While
these contributions exist in legal gray areas, they have
expanded narrative ecosystems and propelled the
momentum of original IPs. These grassroots
reinterpretations enhance authorship rather than dilute it by
sustaining relevance through community-led storytelling,
often generating a compounding effect where cultural
momentum spreads through organic engagement rather
than top-down promotion. As Lawrence Lessig argues,
remix culture thrives through reinterpretation and shared
context (Lessig, 2008). Doujinshi culture exemplifies the kind
of social attribution and nonlinear authorship that current
systems overlook but future frameworks must embrace (The
Vault, 2023; Van Tran, 2020).

Fortnite’s evolution into a modular cultural platform further
demonstrates how participatory ecosystems can drive both
creative and commercial value. Through Creative Mode and

revenue-sharing incentives, the platform integrated
user-generated content (UGC) into its core architecture,
establishing a structural shift that now appears across a
wide range of formats. Online roleplaying servers in GTA and
Minecraft, as well as livestreaming and VTuber platforms,
reveal how fans co-create expansive, real-time storyworlds.
Whether shaping fictional economies, developing lore
through interaction, or performing as avatars, audiences
engage in ways that actively construct the narrative
infrastructure itself. With the UGC market projected to reach
$70.5 billion by 2028 (MarketsandMarkets, 2023), these
systems illustrate how cultural production increasingly relies
on modular contribution, narrative interoperability, and the
same connective logic that underpins Quantum IP.

Live experiences and physical activations, including
immersive theme parks, pop-ups, and cultural productions,
function as tangible extensions of an IP’s creative system.
These embodied touchpoints allow fans to step into
storyworlds physically, deepening narrative engagement
while extending lifecycle value and generating new revenue
pathways.

Together, these examples reinforce a central insight:
participation, remixability, and modular authorship are not
threats to creative integrity or commercial value. They are its
most powerful engines of growth, longevity, and cultural
legitimacy. In a fragmented media environment, the most
enduring IPs are those that actively connect digital, physical,
and social fragments into cohesive, participatory
ecosystems. These systems are designed to evolve in step
with the communities they serve.

VII. Implementation: Toward a Network-Native Creative
Rights Infrastructure

The future of cultural production demands fluency in
narrative, technology, law, and systems, all of which
converge in a new kind of design thinker. These hybrid
creatives do more than generate content; they actively
shape the participatory infrastructures that support it. As
creative ecosystems become increasingly interconnected,
the capacity to design for extensibility, attribution, and
co-authorship becomes as essential as the creative work
itself.

Implementing Quantum IP will require coordinated
development across legal, technical, and institutional
domains. On the legal front, we must explore modular
licensing frameworks that go beyond binary copyright and
allow creators to specify reuse conditions at the fragment
level. Infrastructures that generate cultural value are typically
open by design, modular in structure, extensible in
application, and built for layered reuse (Frischmann, 2012).
These qualities are not merely technical affordances; they



serve as foundational requirements for creative systems that
grow through participation.

On the technical side, new tools are needed: metadata
schemas for modular attribution, APIs that trace influence
chains, and creator-facing dashboards that visualize remix
activity and govern distribution rights dynamically. Platforms
that reward propagation and influence rather than focusing
solely on origin are better positioned to reflect how culture
actually flows and are more likely to generate sustained
engagement and long-term value. Cross-industry coalitions
will be crucial to establish interoperable standards, while
public institutions can anchor legitimacy by adopting and
modeling Quantum-aligned practices.

The rise of participatory ecosystems is poised to generate
new professional functions, including roles like IP
strategists, rights brokers, and community IP managers.
Alternatively, it may compel those in existing roles to adopt
hybrid competencies that span creative, legal, and technical
domains. Rather than fixed job titles, these functions reflect
a broader shift toward ecosystem fluency: the ability to
design, govern, and monetize creative networks with
modularity, attribution, and audience participation in mind.

Financial infrastructure will evolve in parallel. We anticipate
the rise of creative asset exchanges, micro-royalty markets,
and distributed IP portfolios in which thousands of small
rights are bundled, traded, and monetized at scale, following
a model similar to music catalogs today (Davidson &
Lippoldt, 2013). Platforms that embrace participatory
innovation will gain competitive advantage, while those
clinging to exclusionary control will face diminishing cultural
relevance.

Ultimately, Quantum IP envisions not just a shift in law or
technology, but in mindset: from gatekeeping to guidance,
from control to choreography. The systems we build today
across both institutional and computational domains will
shape the flow of future creativity and determine who is
seen, credited, and compensated in the process.

VIIl. Conclusion: From Ownership to Stewardship

Quantum IP invites us to move beyond the static metaphors
of ownership toward a more fluid model of creative
stewardship. Rather than rejecting rights, it redefines them
through the lens of systems thinking, cultural legitimacy, and
architectural precision. In a world where culture is built
across time, across hands, and across platforms, our
frameworks must evolve to reflect that complexity.

Quantum IP emerges as an architecture shaped through
ongoing creative practice. Grounded in lived realities, it
responds to how culture circulates across mediums, how

communities construct meaning, and how value forms
through recombination and response. At its core, it provides
a blueprint for designing stronger narratives, participatory
ecosystems, and modular worlds that position audiences as
co-inhabitants who help shape and contribute to the
narrative environment.

In an era of rapidly evolving creative technologies,
sustaining cultural relevance depends on continuous
adaptability and active participation. Creators and
institutions that resist evolving their models of authorship,
attribution, and engagement risk being outpaced by
systems that are more open, flexible, and collaborative.
Innovation today is not only about what you create, but how
you enable others to create with you.

Though coined here for the first time, Quantum IP is not
presented as metaphor alone. It emerges from the very
tensions we have encountered firsthand between authorship
and audience, platforms and people, and reflects the logic
we are encoding into new creative infrastructures. We do
not propose a fixed doctrine. We offer a generative
foundation, one rooted in necessity, shaped through
practice, and designed to evolve.

To meet the challenges of the networked age, we must
design rights systems that are permeable, trackable, and
deeply interactive. These systems should support
authorship by embedding it within broader networks of
participation and recognition. The future of cultural
production will not belong to those who hold on the tightest,
but to those who build the most fertile environments for
creativity to flow, expand, and take root.
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