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ABSTRACT

This article explores how China’s gaming industry has transformed sustain-
able design into a broader socio-technical practice that merges environmental
responsibility, aesthetic expression, and digital governance. Building upon the
regulatory infrastructures that have shaped China’s technological moderni-
zation, the paper argues that sustainability in Chinese game design extends
beyond ecological goals to embody a performative negotiation between players,
platforms, and state-led policies. Case studies such as Ant Forest, Genshin Impact,
and Tencent’s cloud gaming systems illustrate how environmental awareness
and technological innovation converge through gamification, energy efficiency,
and algorithmic regulation. Drawing on theories of cultural production, plat-
form ecologies, and critical design, the study positions the Chinese model as

a unique paradigm of “design as governance.” In contrast to Western market-
driven approaches, China’s regulatory framework embeds sustainability into
the aesthetic and technical layers of gaming, shaping new forms of participatory
environmentalism and collective identity. Ultimately, the paper proposes that
sustainable game design in China exemplifies a shift from games as entertain-
ment to games as cultural infrastructures that mediate ethics, ecology, and

collective imagination.

1. INTRODUCTION - FROM PLAY TO PRACTICE
In recent years, the study of videogames has moved from an emphasis on play
as leisure to an understanding of games as complex socio-technical systems that
articulate values, identities, and ideologies. Within this expanded perspective,
games are not merely instruments of entertainment but living infrastructures
where technology, creativity, and governance intersect. This reorientation reso-
nates with contemporary debates on sustainability, environmental ethics, and
digital responsibility, urging a reconsideration of how design practices mediate
the relationships between human and nonhuman actors.

China provides a particularly fertile terrain for this inquiry. As the world’s
largest gaming market, generating over 45 billion USD in annual revenue

(Newzoo, 2024), it stands at the confluence of technological innovation, envi-
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ronmental crisis, and state regulation. With more than one billion internet us-
ers (CNNIC, 2023) and data centers consuming an estimated 199.07 TWh of
electricity in 2020, projected to reach 490.18 TWh by 2030 (Zhou, Wang, &
Ma, 2024), China’s digital ecosystem exemplifies both the environmental pres-
sures and the systemic possibilities of sustainable design. Unlike Western mar-
kets, where sustainability tends to emerge from voluntary corporate initiatives,
China’s approach is defined by top-down regulation that integrates ecological
objectives directly into the mechanisms of production and consumption.

This distinctive structure gives rise to what may be called design as govern-
ance: 2 model where policy, code, and aesthetics coalesce to create a framework
of environmental accountability embedded within digital media. Games in
this context are not isolated cultural products but performative agents within a
national strategy of technological modernization. The intertwining of enter-
tainment and policy is evident in initiatives such as Ant Forest (Wang, 2019), a
gamified environmental program within the Alipay ecosystem that has led to
the planting of over 200 million trees, or Tencent’s energy optimization strate-
gies that reduced data center consumption by 18 percent between 2020 and
2023 (Deng, 2024). These examples reveal how gamified systems of reward,
monitoring, and behavioral nudging can extend environmental regulation into
everyday life, transforming sustainability into a shared, playable experience.

The intersection of sustainability and play also reconfigures the aesthetics of
game design. Titles like Genshin Impact (MiHoYo) demonstrate how ecological
themes and resource management are inscribed not only in narratives but in
technical architectures. Through advanced memory management and energy-
efficient rendering techniques (Bailey, 2022; Pérez, Veron, Pérez, Moraga,
Calero & Cetina, 2024), the game becomes both a visual spectacle and an ex-
ercise in optimization. The aesthetic appeal of virtual worlds thus corresponds
to the material ethics of their production, illustrating how energy-conscious
coding and artistic ambition can coexist within a unified design logic.

Yet this integration of ecological governance into entertainment is not
without tension. The same regulatory framework that promotes sustainability
also enforces moral and ideological boundaries, from gaming-time restrictions
for minors (State Council of the People’s Republic of China, 2021) to the cul-
tural domestication of foreign platforms such as Roblox, which failed to adapt
to China’s policy-driven ecosystem (Liao, 2023). These dynamics highlight a
paradox: sustainability operates as both environmental ethics and socio-politi-
cal control. Games become laboratories where aesthetic experimentation meets
algorithmic discipline, producing a hybrid environment where play, care, and
compliance converge.

By situating Chinese sustainable game design within this broader cultural
and political matrix, the article proposes a shift in the theoretical framing of
play. Instead of viewing gaming as a self-contained act of leisure, it suggests

understanding it as a distributed practice of negotiation among players, design-
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ers, infrastructures, and governance systems. Sustainability, in this sense, is not
an external goal imposed upon production but an immanent property of design
itself, a principle that aligns technological efficiency with social imagination.
The following sections will develop this argument through three analytical
axes. The first examines China’s regulatory framework and its impact on the
organization of the gaming industry. The second explores how environmental
gamification, exemplified by Ant Forest, fosters collective forms of ecological
awareness. The third investigates how platform aesthetics and metaverse imagi-
naries reconfigure the boundaries between virtual and material sustainability.
Through these perspectives, the paper aims to illuminate how China’s gaming
ecosystem embodies a post-entertainment paradigm where games act as socio-

technical mediators of care, governance, and aesthetic innovation.

2. GOVERNANCE, SUSTAINABILITY, AND THE POLITICAL ECOLOGY OF PLAY
The relationship between governance and design in China’s digital economy
has gradually evolved into a model of political ecology where environmental
responsibility, technological regulation, and aesthetic production converge. The
sustainability of the gaming sector cannot be understood solely through met-
rics of energy consumption or carbon neutrality. It operates instead as a multi-
layered process that binds material infrastructures, institutional frameworks,
and player practices into a single performative system. Within this system, play
becomes an instrument of governance as much as a site of creativity.

The architecture of China’s digital governance has been shaped by state-
led initiatives aiming to harmonize technological development with ecologi-
cal modernization. The Chinese government’s carbon neutrality targets for
2060 have required data-intensive industries, including gaming, to incorporate
sustainability into their operational frameworks (Zhou, Wang, & Ma, 2024).
Regulatory bodies such as the National Press and Publication Administration
(NPPA) and the Ministry of Industry and Information Technology (MIIT)
monitor both content and infrastructure, demanding compliance not only in
ideological terms but also in environmental performance. As a result, sustain-
ability in Chinese gaming is not an optional corporate virtue but a mandatory
design condition that determines access to market authorization.

In 2020, data centers supporting online gaming accounted for 2.7 percent
of China’s total electricity use, a figure expected to more than double by 2030
(Zhou, Wang & Ma, 2024). This energy footprint has led to substantial innova-
tion in cooling systems, server utilization, and cloud computing architectures.
Alibaba Cloud’s achievement in reducing its Power Usage Effectiveness (PUE)
to 1.09 in its Hangzhou data center, well below the global average of 1.59,
demonstrates how regulatory incentives have generated measurable technical
progress (Alibaba Cloud, 2025). Such infrastructural optimization represents a
shift from superficial declarations of corporate social responsibility to tangible,

quantifiable results that reflect a systemic reconfiguration of design priorities.
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China’s environmental turn in game design 1s inseparable from the broader
logic of platform governance. Rather than separating policy enforcement from
creative production, the Chinese digital ecosystem merges the two within an
integrated regulatory paradigm. The 2021 restrictions on online gaming for
minors, though primarily intended to mitigate addiction, also contributed
indirectly to energy efficiency. Developers were compelled to introduce so-
phisticated monitoring systems, optimize server loads, and implement off-peak
power management strategies (State Council of the People’s Republic of China,
2021). These measures redefined the relationship between ethics and technolo-
gy, transforming algorithmic control into a form of environmental governance.

Tencent exemplifies this intersection of design, governance, and ecological
responsibility. Operating within a vast ecosystem that includes over 1.3 bil-
lion users across WeChat and its gaming divisions, Tencent has implemented a
series of efficiency-oriented reforms. TiMi Studio Group, for instance, consoli-
dated its server network and introduced adaptive power management systems,
reducing energy use by 18 percent between 2020 and 2023 (Deng, 2024).
These results illustrate how environmental objectives are embedded within the
architecture of digital services rather than appended as external goals.

At the same time, ByteDance has pursued a similar trajectory through its
acquisition of the virtual reality company Pico and its commitment to achieving
operational carbon neutrality by 2030 (ByteDance, 2025). By sourcing 95 per-
cent of its data center energy from renewable sources and incorporating perfor-
mance benchmarks into hardware design, ByteDance has expanded the defini-
tion of sustainable game design beyond software to include material production
and logistics. NetEase has followed comparable practices, reporting a 23 percent
reduction in per-user energy consumption since 2020 through the application of
real-time data analytics and server optimization techniques (Ma, 2022).

These corporate responses illustrate the emergence of what may be termed
eco-technological aesthetics: a convergence of environmental regulation and tech-
nological refinement that transforms sustainability into a creative parameter.
The aesthetics of efficiency, visible in algorithmic precision, smooth interface
design, and seamless network integration, becomes a manifestation of ecologi-
cal ethics. In this sense, sustainable game design in China transcends its mate-
rial constraints to become a mode of aesthetic rationality, one that mirrors the

nation’s ambition to integrate environmental policy with cultural production.

3. GAMIFIED ECOLOGY AND EVERYDAY ENVIRONMENTALISM

The convergence of digital entertainment and environmental governance in
China finds its most emblematic expression in the phenomenon of environ-
mental gamification, where behavioral incentives and ecological participation
are mediated through interactive design. Among these, Ant Forest stands as

a paradigmatic example of how games can become instruments of collective

sustainability. Developed by Alipay and embedded within the Alibaba digital
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ecosystem, the platform transforms low-carbon behaviors, such as walking,
using public transportation, or paying bills online, into virtual points that users
can accumulate to plant real trees (Wang, 2019). By 2024, the project had fa-
cilitated the planting of more than 200 million trees across China, contributing
to the restoration of over 2,900 square kilometers of desertified land (Obuobi,
Tang, Awuah, Nketiah & Adu-Gyamfi, 2024).

What distinguishes Ant Forest from comparable Western sustainability apps
is the degree of infrastructural integration and regulatory alignment that un-
derpins its operation. Data collection is not dependent on user self-reporting
but on verified transactions within the national digital infrastructure. This
integration between the financial, environmental, and technological systems
produces a model of algorithmic citizenship, in which individual responsibility is
measured and rewarded through the state-sanctioned logic of gamified partici-
pation. Users experience environmental ethics not as a moral abstraction but as
a quantifiable practice inscribed in the daily rhythms of digital life.

From a socio-cultural perspective, this model reveals the evolution of the
“playable citizen,” a figure whose agency is both empowered and circum-
scribed by digital design. Within Ant Forest, environmental awareness 1s experi-
enced through performative interaction rather than discursive persuasion. The
visual aesthetics of the platform, animated trees that grow as users reduce their
carbon footprint, translate abstract ecological goals into emotionally resonant,
affective forms. These ludic metaphors create a sense of continuity between
virtual progress and real-world transformation, generating what may be called
an aesthetics of verification, where the pleasure of play coincides with the vali-
dation of environmental contribution (De Masi, Di, Li & Song, 2026).

The platform’s design logic illustrates how gamification functions as governance.
Each action performed within the system is automatically logged, verified, and
rewarded, reinforcing patterns of behavior that align with collective sustain-
ability objectives. The underlying architecture thus exemplifies Michel Fou-
cault’s notion of governmentality adapted to the digital age: the internalization of
social discipline through self~administered incentives. In the context of Chi-
nese digital culture, this manifests not as coercion but as a participatory ethics
embedded in the infrastructures of everyday life.

Such mechanisms have also inspired new forms of aesthetic production
within the broader gaming industry. The success of Ant Forest has encour-
aged developers to incorporate sustainability-related themes into narrative and
gameplay structures. Environmental awareness now emerges not as an external
moral message but as a design affordance, visible in energy-efficient interfaces,
eco-symbolic visuals, and gameplay loops that mirror ecological cycles. The
logic of reward through care, watering a digital tree, maintaining a resource bal-
ance, preserving an ecosystem, has migrated from environmental apps to com-

mercial gaming contexts, shaping a new paradigm of eco-aesthetic design.
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This diffusion of gamified ecology across multiple sectors reflects a deeper
cultural shift in how play functions within Chinese society. Gaming becomes
a mode of civic participation and self-regulation, bridging the gap between
individual enjoyment and collective responsibility. By merging environmental
governance with everyday entertainment, Chinese platforms have transformed
sustainability into an affective economy, where ecological virtue is intertwined
with social prestige and digital reputation.

However, this process is not without contradictions. The gamification of
environmental responsibility risks transforming ecological awareness into a
commodified form of engagement, where users perform sustainability to ac-
cumulate points rather than to enact long-term behavioral change. As Ant Forest
demonstrates, the quantification of ethical behavior can reinforce instrumental
rather than reflective relations to nature. Yet even within these tensions lies a key
cultural innovation: the recognition that environmental consciousness can be
sustained through aesthetic pleasure, social visibility, and systemic reinforcement.

Ultimately, Ant Forest exemplifies how China’s model of sustainable design
merges regulation, affect, and aesthetics into a unified system of socio-technical
participation. It represents not merely a successful application of gamification to
environmental policy but the emergence of a new paradigm of environmental
subjectivity, where citizens play their way into sustainability. Through its inte-
gration with digital finance, algorithmic verification, and social networks, Ant
Forest has transformed the ethics of care into a measurable, playable practice, an
innovation that encapsulates the Chinese approach to harmonizing ecological

governance with digital creativity.

4. DESIGN AS CULTURAL NEGOTIATION: THE CASE OF GENSHIN IMPACT

The case of Genshin Impact illustrates how sustainability in China’s gaming eco-
system has expanded beyond environmental efficiency to encompass broader
cultural, technological, and aesthetic negotiations. Developed by MiHoYo
(now HoYoverse) and launched globally in 2020, the game represents one of’
the most influential examples of Chinese creative industry success in the global
market. While its international acclaim has largely been attributed to artistic
quality and open-world design, Genshin Impact also exemplifies how ecologi-
cal rationality and technological optimization have become integral to game
production under China’s regulatory framework.

From a production standpoint, Genshin Impact integrates a variety of energy-
saving and performance-oriented design solutions that reflect a convergence
between environmental responsibility and creative ambition. MiHoYo has
invested heavily in server optimization, data compression, and dynamic mem-
ory allocation techniques that minimize hardware load without compromis-
ing visual quality (Bailey, 2022). The company’s decision to develop a custom
rendering engine capable of scaling efficiently across mobile, PC, and console

devices demonstrates a strategic response to both market diversity and sustain-
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ability mandates. As research by Pérez, Verdn, Pérez, Moraga, Calero & Cetina
(2024) shows, energy consumption can vary significantly across game engines,
with Unity exhibiting lower power use in static mesh simulations while Un-
real performs better in dynamic mesh scenarios. MiHoYo’s hybrid approach,
combining low-consumption rendering with adaptive asset streaming, reflects a
deliberate alignment of creative flexibility and ecological efficiency.

Such optimization is not merely a technical decision but a cultural nego-
tiation between aesthetic aspiration and systemic constraint. In the Chinese
regulatory context, sustainability operates simultaneously as a policy objective,
a design condition, and a form of national soft power. The state’s emphasis on
“green innovation” within the creative industries encourages companies like
MiHoYo to internalize environmental performance as an aspect of brand iden-
tity. Genshin Impact thus embodies a model of performative sustainability, a mode of
creative production that links the efficiency of digital systems with the expres-
sive autonomy of art.

This dual logic, creative and regulatory, transforms the very meaning of de-
sign within the Chinese digital economy. The meticulous world-building and
artistic coherence of Genshin Impact cannot be separated from the infrastructural
conditions that enable its operation. The game’s vast open world, distributed
across multiple servers and platforms, depends on data centers optimized for
energy efficiency and resource allocation. Alibaba Cloud’s carbon-neutrality
initiatives, combined with Tencent’s improvements in server utilization and
cooling, contribute indirectly to the operational sustainability of the entire
ecosystem in which Genshin Impact circulates (Alibaba Cloud, 2025; Deng,
2024). Sustainability thus becomes a systemic aesthetic, expressed through the
harmony between computational architecture and narrative immersion.

Moreover, Genshin Impact represents a negotiation between global aesthetic
expectations and local regulatory mandates. While the game draws heavily on
international fantasy tropes and Japanese role-playing aesthetics, its production
and circulation remain rooted in China’s domestic policy environment. This
dual positioning enables MiHoYo to function as both a creative innovator and
a cultural diplomat, projecting Chinese technical competence and environ-
mental awareness to a global audience. Through this transnational mediation,
the game contributes to what could be termed a green soft power strategy, where
ecological modernity becomes an extension of national identity.

At a deeper level, Genshin Impact reconfigures the ontology of play itself. Its
open-world structure encourages exploratory behavior, long-term engagement,
and resource management, forms of interaction that mirror ecological systems
of balance and renewal. Players are invited to inhabit virtual environments that
reward care, patience, and sustainable use of resources rather than extraction or
domination. These mechanics reflect the game’s underlying eco-aesthetic phi-
losophy, in which environmental harmony serves as both thematic content and

gameplay principle. Although these design choices may not directly reduce car-
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bon emissions, they produce symbolic alignments between ecological values and
player experience, reinforcing sustainability as a mode of cultural imagination.

The internal organization of MiHoYo further reveals how sustainability is
embedded in corporate governance. In 2022, the company announced sig-
nificant investments in fusion energy research, signaling an awareness of the
energy-intensive future of digital entertainment and the need for long-term
innovation in energy systems (Bailey, 2022). This initiative extends the concept
of sustainable design from the level of gameplay and infrastructure to that of sci-
entific experimentation, illustrating how gaming companies in China increas-
ingly operate at the intersection of art, technology, and environmental science.

Through the lens of Genshin Impact, sustainable design in China appears as
a multiscalar process, connecting individual acts of optimization with broader
systems of ecological modernization. At the aesthetic level, sustainability mani-
fests in visual clarity, balance, and minimal waste. At the infrastructural level, it
emerges through energy efficiency and data management. And at the ideologi-
cal level, it becomes an instrument of soft power and technological sovereignty.
The game’s success lies in its ability to translate this complex assemblage into an
emotionally compelling experience that merges technological rationality with
artistic enchantment.

Ultimately, Genshin Impact exemplifies how sustainability operates not
only as a constraint but as a generative force in contemporary Chinese game
design. The regulatory environment that compels companies to reduce en-
ergy consumption simultaneously stimulates technical creativity and aesthetic
refinement. Rather than opposing freedom and control, Chinese developers
are learning to transform regulation into design potential, producing works
that embody the harmony between environmental governance, technological
sophistication, and cultural expression.

5. PLATFORM AESTHETICS AND METAVERSE IMAGINARIES
The emergence of the metaverse in China has deepened the relationship
between technological infrastructure, aesthetic mediation, and environmen-
tal governance. Within this rapidly evolving field, game design operates not
simply as entertainment but as a mode of spatial and ecological experimenta-
tion. Chinese metaverse development embodies the convergence of data infra-
structures, artificial intelligence, and gamified interfaces into a comprehensive
system of governance and participation. Rather than replicating the Western
imaginary of the metaverse as a purely immersive consumer experience, the
Chinese model situates virtual environments within a broader framework of
national modernization, environmental planning, and public service innova-
tion (Zhong, Zhong, Zhang & Tang, 2024).

This integration reflects the Smart China strategy, which promotes digitali-
zation as a tool for urban sustainability and ecological management. Metaverse

technologies, augmented reality navigation, digital twins, and virtual simula-
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tion, are employed to optimize transportation, energy distribution, and public
administration (Open Chat, 2023). Within this paradigm, games and inter-
active media become laboratories for sustainable urban futures. Their design
principles—efliciency, interactivity, adaptability—are mirrored in urban plan-
ning processes that rely on simulation and predictive modeling. The metaverse
thus functions as both metaphor and mechanism for the alignment of digital
culture with ecological rationality.

At the aesthetic level, this alignment manifests through what may be termed
a platform aesthetic of sustainability: a visual and technical language character-
ized by minimal latency, seamless data exchange, and clean interface design.
These qualities are not purely stylistic choices but indicators of infrastructural
optimization. Each frame rendered and each network packet transmitted rep-
resent units of energy expenditure; therefore, aesthetic smoothness coincides
with ecological efficiency. The convergence of visual harmony and computa-
tional economy reveals the extent to which sustainability has become embed-
ded in the semiotics of digital design.

The evolution of platform aesthetics in China can also be traced through the
environmental implications of virtual production. As companies like Tencent,
ByteDance, and Alibaba expand into metaverse services, their commitment to
renewable energy sourcing and carbon-neutral data centers becomes part of the
visual and ethical identity of their platforms. ByteDance’s acquisition of the VR
hardware manufacturer Pico, and its subsequent pledge to achieve operational
carbon neutrality by 2030, illustrate how environmental policy 1s materialized
within technological form (ByteDance, 2025). The hardware’s energy-efficient
design and renewable power integration signify the translation of sustainability
from discourse into device architecture.

Such transformations carry profound cultural implications. The Chinese
metaverse model promotes not the escapism of virtual worlds but their integra-
tion with physical infrastructures. Digital spaces are designed to complement,
rather than replace, material environments. This perspective challenges the
notion of virtuality as disembodiment, positioning digital systems as ecologi-
cal extensions of the physical world. As Kshetri & Dwivedi (2023) note, digital
tools can simultaneously reduce and generate pollution: virtual meetings may
decrease travel emissions while increasing data center energy demand. The
Chinese response to this duality is regulatory synchronization—ensuring that
technological innovation proceeds within a monitored framework of environ-
mental accounting.

In this context, game design serves as a critical mediator between techno-
logical optimization and cultural imagination. The immersive aesthetics of
virtual worlds are increasingly understood as tools for modeling sustainability.
Urban simulation games, interactive installations, and VR experiences in-
spired by real-world ecological challenges allow players to visualize the balance

between development and conservation. By translating complex environmental
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systems into experiential interfaces, these games cultivate a sensibility of inter-
dependence and systemic awareness. The user becomes both participant and
observer in an unfolding digital ecology, learning to perceive infrastructure as
both medium and message.

The aesthetic sensibility of the Chinese metaverse extends beyond the
screen into everyday sociality. Platforms such as Alibaba’s metaverse commerce
and Tencent’s virtual events illustrate how the dematerialization of activities,
shopping, conferences, exhibitions, can reduce certain physical emissions while
generating new forms of digital consumption (Husband, 2023). This shift from
material to immaterial production demands a re-evaluation of the environ-
mental costs of immateriality itself. The reduction of carbon footprints through
virtual substitution may conceal the redistribution of energy demands toward
invisible infrastructures. Sustainable design, therefore, requires not only aes-
thetic elegance but epistemic transparency: the capacity of platforms to make
their environmental operations legible to users and policymakers alike.

From this perspective, the metaverse becomes an epistemological device, a
structure for perceiving and managing the interdependencies between energy,
computation, and culture. The Chinese approach, rooted in coordinated regu-
lation and technological pragmatism, demonstrates that aesthetic innovation
and environmental responsibility are not mutually exclusive. On the contrary,
the optimization of energy flows, user interaction, and data transmission forms
the basis of a new ecological aesthetics that unites efficiency and expressivity.

In sum, platform aesthetics and metaverse imaginaries in China exemplify
a holistic model of digital sustainability. The beauty of interface design, the
smoothness of network experience, and the precision of algorithmic control
are not merely artistic achievements but indicators of environmental ration-
alization. Within this framework, sustainability becomes a visible, perceptible
quality, an aesthetic property of optimized systems and balanced interactions.
As China continues to expand its digital infrastructures and cultural industries,
the metaverse stands as both symbol and laboratory of the country’s attempt to

harmonize technological modernity with ecological ethics.

6. ETHICS, REPRESENTATION, AND THE POLITICS OF OPTIMIZATION

In recent years, the study of videogames has moved from an emphasis on play
as leisure to an understanding of games as complex socio-technical systems that
articulate values, identities, and ideologies.

The integration of sustainability into China’s gaming and digital media
ecosystem introduces a new ethical paradigm rooted in optimization. In this
context, ethics 1s no longer limited to content or representation but becomes
embedded in the technical architecture of systems. Optimization, of energy
consumption, server performance, or user engagement, functions as both a

moral and aesthetic principle, linking environmental responsibility with com-
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putational efficiency. Within this framework, the ethical and the technical are
not opposites but mutually constitutive forces.

The political ecology of optimization extends the logic of environmental
governance to encompass questions of inclusion, access, and representation.
Regulation ensures that digital infrastructures operate within sustainable
parameters, but it also defines what counts as legitimate or desirable behavior.
The same algorithms that reduce carbon emissions and resource waste also
monitor playtime, regulate social interactions, and filter cultural content (State
Council of the People’s Republic of China, 2021). The outcome is a complex
assemblage of environmental care and social control, where design ethics are
negotiated through both aesthetic and bureaucratic processes.

This dynamic can be observed in the broader context of China’s data lo-
calization and carbon-neutrality strategies, which require digital companies to
situate their infrastructures within national borders. While this policy fosters
domestic investment in renewable energy and efficient data management, it also
contributes to the duplication of global data systems, potentially increasing total
energy consumption (Zhou, Wang & Ma, 2024). These contradictions reveal
that optimization, while framed as an ethical goal, often produces ambivalent
outcomes. Sustainability, in practice, involves a balance between competing
demands: efficiency and redundancy, innovation and regulation, centralization
and global circulation.

In aesthetic terms, optimization generates a new visual and sensory regime.
The sleekness of interfaces, the responsiveness of controls, and the clarity of
digital imagery all signal the successful management of energy and computa-
tion. This aesthetics of efficiency becomes an ethical code inscribed in design.
Players experience environmental responsibility not through explicit messages
but through the smooth functioning of the systems they inhabit. Each act of
play, each seamless transition, minimal lag, or low-power rendering, embodies
the principle of sustainability as optimization. The moral dimension of design
1s thus translated into a perceptual experience.

However, the same logic that equates efficiency with virtue also risks
concealing the material and labor realities underlying digital production. The
constant drive toward optimization can obscure the environmental costs of
hardware manufacturing, electronic waste, and infrastructure maintenance. In
2019, China generated approximately 10.1 million tons of electronic waste, one
of the highest figures globally (Forti, Bald¢, Kuehr & Bel, 2020). Despite the
implementation of extended producer responsibility laws requiring recycling
quotas, the recovery rate remains limited. The rapid obsolescence of gaming
hardware and mobile devices, accelerated by competitive market cycles, under-
mines the broader goals of sustainability. Environmental ethics in the digital
domain must therefore extend beyond software optimization to encompass the

full material lifecycle of production, consumption, and disposal.
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At the same time, the cultural representation of sustainability within games
contributes to the normalization of these ethical frameworks. Games such as
Ant Forest and Genshin Impact model sustainability as an individual and collec-
tive virtue. Players are encouraged to act responsibly, conserve resources, and
cooperate for ecological goals. Yet these symbolic gestures coexist with the
industrial realities of mass production and data-intensive operation. The ethical
efficacy of such representations depends on the transparency of the systems that
sustain them. Without mechanisms for environmental verification, sustainabil-
ity risks becoming an aesthetic motif rather than a structural commitment.

Another dimension of this discussion concerns the affective politics of sus-
tainability. The Chinese model relies on the emotional engagement of users to
promote behavioral change. Gamified systems of reward, points, growth, visual
teedback, translate ethics into affect, turning care into pleasure. This affective
mediation strengthens the social legitimacy of sustainability but also introduces
new hierarchies of participation. Those who conform to the gamified logic of
ecological virtue gain symbolic capital, while others are marginalized within the
system of moral visibility. Thus, the politics of optimization extends to the do-
main of subjectivity, defining who is recognized as a responsible digital citizen.

Ethical sustainability in Chinese game design must therefore be understood
as a form of governance by design. The optimization of systems simultane-
ously structures the optimization of behaviors, aligning ecological values with
computational order. This does not imply a simple imposition of control but
rather a dynamic negotiation between users, platforms, and regulatory authori-
ties. Each level of design, from interface to infrastructure, functions as a site of
ethical inscription where environmental responsibility is materialized, aestheti-
cized, and normalized.

In conclusion, the politics of optimization redefines the boundaries between
technology, ethics, and aesthetics. Sustainability is no longer an external stand-
ard to be achieved but an internal logic that organizes perception, participation,
and production. The Chinese experience demonstrates how digital design can
become a medium for moral imagination, translating environmental objectives
into affective, visual, and procedural forms. Yet it also warns of the risks inher-
ent in equating optimization with virtue: the danger of mistaking operational
smoothness for ethical depth, or computational efficiency for genuine ecologi-
cal care. True sustainability requires not only technical mastery but reflexive
awareness, a capacity to recognize the contradictions embedded in the very
systems that make digital life possible.

7. CONCLUSION - BEYOND SUSTAINABILITY, TOWARD DESIGN AS CARE
Sustainable game design in China reveals the emergence of a new paradigm
that redefines the boundaries between play, governance, and ecology. Far from
being an 1solated policy objective or a temporary corporate strategy, sustain-

ability has become a structural principle of digital design, shaping how games
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are conceived, produced, and experienced. The Chinese model illustrates how
environmental ethics, technological optimization, and aesthetic innovation can
converge within a coordinated system of governance that unites state regula-
tion, corporate adaptation, and user participation.

The preceding analysis has shown that this system operates across mul-
tiple scales. At the infrastructural level, data centers and cloud architectures
are subject to regulatory standards that enforce energy efficiency and carbon
reduction. At the design level, companies such as Tencent, ByteDance, and
MiHoYo integrate ecological principles into their production pipelines, trans-
forming sustainability into a creative parameter. At the experiential level, play-
ers encounter environmental ethics through gamified participation, aesthetic
pleasure, and the smooth functionality of optimized systems. Together, these
dimensions compose a political ecology of play, where entertainment becomes
an arena for negotiating the relationship between innovation, responsibility,
and collective well-being.

Yet the integration of sustainability into the digital economy also exposes
persistent contradictions. The same systems that promote efficiency can conceal
the material costs of production, from electronic waste to the global redistribu-
tion of energy consumption. Policies that encourage carbon neutrality domesti-
cally may externalize emissions abroad through relocated data infrastructures
or outsourced manufacturing (Zhou, Wang & Ma, 2024). Similarly, the quan-
tification of ecological behavior, as seen in Ant Forest, risks reducing environ-
mental ethics to a system of measurable compliance. These tensions do not
invalidate the achievements of the Chinese model but highlight the complexity
of pursuing sustainability within globalized technological systems.

To address these challenges, sustainable design must evolve beyond its tech-
nical and regulatory functions to embrace a broader ethos of care. Care, in this
sense, refers not to sentimental compassion but to the ongoing maintenance
and attentiveness required to sustain ecological and social balance. Within
China’s gaming ecosystem, design as care implies a commitment to transpar-
ency, inclusivity, and reflexivity. It calls for systems that not only optimize
performance but also make their operations visible and accountable. Such a
framework aligns with the Confucian and ecological traditions that emphasize
harmony between humans and their environment, reinterpreted through the
digital infrastructures of the present.

The notion of design as care also reframes the relationship between aesthet-
ics and ethics. Visual beauty, functional elegance, and algorithmic precision
acquire moral significance when they embody principles of balance, efficiency,
and sustainability. Conversely, care transforms optimization from a purely
technical goal into an ethical and cultural practice. When design is understood
as care, sustainability becomes a continuous process rather than a fixed target, a

dynamic interaction between technology, environment, and society.
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China’s experience offers valuable insights for the future of digital sustain-

ability. Its regulatory framework demonstrates that environmental responsi-

bility can be institutionalized without stifling creativity. Its industries show

that technical innovation can coexist with ecological awareness. And its users,

through platforms like Ant Forest or Genshin Impact, exemplify how play can

cultivate forms of participatory ethics and collective consciousness. Together,

these elements signal a transition from sustainability as policy to sustainability

as culture, a transformation in which design mediates not only environmen-

tal outcomes but the very meanings of citizenship, creativity, and ecological

belonging.

In conclusion, the evolution of sustainable game design in China marks a

critical step toward a more integrated understanding of digital modernity. By

treating sustainability as both a technological and aesthetic practice, the Chi-

nese model points toward a future where environmental responsibility is not

an external constraint but a constitutive element of creative expression. The

challenge ahead lies in ensuring that this alignment between innovation and

ecology remains transparent, equitable, and humane. When games become in-

struments of care, bridging regulation and imagination, they redefine not only

how we play but how we live within the infrastructures of a shared planet.

REFERENCES

Alibaba Cloud. (2025). Alibaba Cloud carbon neutrality report.

Retrieved from https://sustainability.alibabanews.com/en

Ahmad, M. (2024, August 9). Fast plays, big pays: Unpacking
China’s mobile gaming dominance. Global Games Forum.
Retrieved from https://www.globalgamesforum.com/news/fast-
plays-big-pays-unpacking-chinas-mobile-gaming-dominance
Bailey, K. (2022, March 1). Why Genshin Impact dev
MiHoYo is investing in fusion energy. IGN. Retrieved from
https://www.ign.com/articles/mihoyo-fusion-reactor

Bangash, G., Forestier, P. A., & Zaman, L. (2024). Cloud
gaming: Revolutionizing the gaming world for players
and developers alike. Interactions, 31(4), pp. 54-57.
doi:10.1145/3665991

ByteDance. (2025). ByteDance commits to operational carbon
neutrality by 2030. Retrieved from https://www.bytedance.
com/en/news/64101¢0917013dda5be8acc6

ByteDance. (2025). ByteDance to acquire Pico, entering
virtual reality field. Retrieved from https://www.bytedance.
com/en/news/bytedance-to-acquire-pico

Vincenzo De Masi

China Internet Network Information Center (CNNIC). (2023,
August). The 52nd statistical report on internet development
in China. Retrieved from https://www.cnnic.com.cn/IDR/
ReportDownloads/202311/P020231121355042476714.pdf

De Masi, V., Di, Q. Li, S., & Song, Y. (2025). Sustainable
Game Design in China’s Metaverse: Pioneering Practices and
Future Directions. In The Game Needs to Change: Towards
Sustainable Game Design (Chap. 14). Routledge/CRC Press.
Retrieved from https://www.routledge.com/The-Game-
Needs-to-Change-Towards-Sustainable-Game-Design/Prax-
‘Whittle-York/p/book/9781032836195

Deng, I. (2024, August 11). Tencent super app WeChat strikes
fine balance as everyday tool and public-service platform.
South China Morning Post. Retrieved from https://www.
scmp.com/tech/big-tech/article/3274004/tencent-super-app-
wechat-strikes-fine-balance-everyday-tool-and-public-service-
platform

De La Bruyere, E., Strub, D., & Marek, J. (2022). China’s
digital ambitions: A global strategy to supplant the liberal
order. Horizon Advisory.

https://www.gamejournal.it/i13-01-demasi 24



GAME [ssue 13-2025

Forti, V., Baldé, C. P., Kuehr, R., & Bel, G. (2020). The
global e-waste monitor 2020: Quantities, flows and the
circular economy potential. United Nations University.

Hedera. (2025). How much energy do NFTs use? Retrieved
from https://hedera.com/learning/nfts/nfts-energy-use

Husband, L. (2023, May 10). Alibaba’s secret to making the
metaverse sell. JustStyle. Retrieved from https://www.just-
style.com/features/alibabas-secret-to-making-the-metaverse-sell

International Energy Agency (IEA). (2025). Data Centre
Energy Use: Critical Review of Models and Results. https://
www.iea-4e.org/wp-content/uploads/2025/05/Data-Centre-
Energy-Use-Critical-Review-of-Models-and-Results.pdf’

Kshetri, N., & Dwivedi, Y. K. (2023). Pollution-reducing and
pollution-generating effects of the metaverse. International
Journal of Information Management, 69, 102620.

Liao, R. (2023, October 23). Two years after pausing service,
Roblox China cuts a small number of staff. TechCrunch.
Retrieved from https://techcrunch.com/2023/10/23/roblox~
china-tencent-layoff

Liu, T., Lucas, J., He, S., Liu, T., Wang, X., & Wang, W.
(2024). Improving resource and energy efficiency for cloud 3D
through excessive rendering reduction. In Proceedings of the
Nineteenth European Conference on Computer Systems (pp.
317-332). doi:10.1145/3627703.3650064

Ma, S. (2022, September 22). NetEase leverages gaming
prowess to tap into metaverse. China Daily. Retrieved
from https://www.chinadaily.com.cn/a/202209/22/
WS632c0e882310fd2b29¢79399.html

Newzoo. (2024, February 8). Global games market report
2023. Retrieved from https://newzoo.com/insights/trend-
reports/newzoo-global-games-market-report-2023-free-
version

Vincenzo De Masi

Ecological Rationality and Cultural Innovation in China’s Game Desig

Obuobi, B., Tang, D., Awuah, F., Nketiah, E., &
Adu-Gyamfi, G. (2024). Utilizing Ant Forest technology
to foster sustainable behaviors: A novel approach towards

environmental conservation. Journal of Environmental
Management, 359, 121038. doi:10.1016/j jenvman.2024.121038

Open Chat. (2023, December 27). Augmented reality and
smart cities: Future urbanization ({5RI S5 REMR T &
KHJurbanization). Xitu. Retrieved from https://juejin.cn/

post/7317210704607199283

Pérez, C., Verdn, J., Garcia, F., Moraga, M. A., Calero,

C., & Cetina, C. (2024). A comparative analysis of energy
consumption between the widespread Unreal and Unity video
game engines. arXiv preprint arXiv:2402.06346. Retrieved
from https://arxiv.org/abs/2402.06346

State Council of the People’s Republic of China. (2021,
August 30). Further Strengthening Management and
Eftectively Preventing Minors from Becoming Addicted to
Online Games. http://bigh.www.gov.cn/gate/bigh/www.gov.cn/
zhengce/zhengeeku/2021-09/01/content_5634661.htm

Statista. (2025). Metaverse — China. Retrieved from https://
www.statista.com/outlook/amo/metaverse/china

Wang, C. (2019, November 20). S5 E SIEURI: rHAR 40
fATHESN KA IRIR LR 372 [Alipay Ant Forest: How can digital
technology promote large-scale environmental protection?].
Dialogue Earth. Retrieved from https://dialogue.earth/
zh/2/44303

Zhong, Y., Zhong, Y., Zhang, L., & Tang, Z. (2024). The
path to urban sustainability: Urban intelligent transformation
and green development—Evidence from 286 cities in China.
Sustainability, 16(23), 10394. doi:10.3390/su162310394
Zhou, F., Wang, R., & Ma, G. (2024). Carbon emission
scenario analysis of data centers in China under the carbon

neutrality target. International Journal of Refrigeration, 168,
pp. 648—661. doi:10.1016/j.ijrefrig.2024.09.017

https://www.gamejournal.it/i13-01-demasi 25



