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Governing The Plasticene: The
Omnipresence of Microplastics
and the Regulatory Vacuum in The
Global Commons

Cleiton Oliveira dos Santos
Biologist, MSc, and PhD in Environmental Technologies

Microplastic contamination has escalated from an isolated marine issue into a defining anthropogenic crisis of the
“Plasticene.” This mini-review evaluates the systemic risks of microplastics ($<5$% mm) through Garrett Hardin’s seminal
1968 framework, “The Tragedy of the Commons.” While advanced environmental detection technologies have mapped the
absolute ubiquity of these particles across the biosphere and human tissues, mitigation remains paralyzed. We argue that
the linear economic model of plastic production capitalizes on private economic gains while externalizing ecological debts
onto global open-access resources. Resolving this crisis requires shifting away from “end-of-pipe” technological fixes toward

legally binding, globally enforced production caps-enacting what Hardin termed “mutual coercion, mutually agreed upon.”

Introduction: The Synthetic Infiltration of the Biosphere

Microplastics are no longer merely transient pollutants; they are permanent geological markers of the Anthropocene
[1,2]. Advanced environmental technologies-such as micro-Raman spectroscopy, Py-GC-MS, and FTIR microscopy-have
documented their presence across all planetary spheres. These synthetic fragments have been quantified from the remote
depths of the Mariana Trench to human biological matrices, including blood and the placenta [3,4]. However, a critical
dichotomy has emerged: while environmental engineering has excelled at inventing high-resolution methods to track and
model plastic transport, actual ecological mitigation remains stagnant. This impasse is fundamentally socio-political. The
exponential rise in polymer manufacturing, combined with a fragmented international regulatory framework, represents a
classic collective action failure that mirrors historical common-pool resource collapses.

Microplastics and Hardin’s Commons: Shifting the Externalities

In his 1968 thesis, Garrett Hardin illustrated how rational actors within an unregulated, shared-resource system (“the
commons”) will inevitably destroy that resource [5]. Each actor captures the full positive utility ($+1%) of exploiting the
common resource while distributing the negative utility (a fraction of $-1$) across the entire community.

Applying this matrix to the 21st-century microplastic crisis reveals a precise alignment:

a)  The Transboundary Commons: The modern pasture encompasses the global oceans, atmospheric air currents,
and transboundary river networks [6,7].

b)  Privatized Utility vs. Socialized Debt: Petrochemical entities and manufacturing states operate on a linear
“take-make-dispose” model. The financial benefits of cheap, fossil-fuel-derived polymers are strictly privatized.
Conversely, the long-term toxicological, ecological, and epidemiological costs of micro- and nanoplastic
degradation are socialized on a global scale [8,9].

As institutional economist Elinor Ostrom noted, managing complex commons requires clearly defined boundaries and
collective governance [10]. Because microplastics are highly fluid and transboundary, the complete lack of global boundaries
has accelerated ecological bankruptcy.

The Institutional Vacuum and the “End-of-Pipe” Fallacy

The core driver of the Tragedy of Microplastics is a global regulatory vacuum characterized by fragmented, voluntary,
or strictly localized frameworks [11]. Current governance architecture suffers from three systemic flaws:

a)  The Fallacy of Downstream Mitigation: National frameworks over-index on municipal recycling and waste
management [12]. This ignores the reality that primary microplastics (e.g., pre-production pellets) and
secondary microplastics (e.g., tire wear and synthetic textile shedding) bypass traditional waste streams entirely
[13].

b)  Voluntary Compliance Deficits: Initiatives like the G20 Osaka Blue Ocean Vision lack enforcement mechanisms.
Without penal economic consequences, voluntary frameworks cannot override market-driven incentives to
produce virgin plastic.

c) The Transboundary Paradox: Microplastics cross Exclusive Economic Zones (EEZs) via ocean currents and
atmospheric vectors [14]. Unilateral national bans are structurally incapable of combating a globally fluid
contaminant.

How to cite this article: dos Santos CO* (2026) Governing the Plasticene: The Omnipresence of Microplastics and the Regulatory Vacuum in The Global

Commons. Environ Sci Ecol: Curr Res 7: 10135



CORPUS PUBLISHERS

Copyright © dos Santos CO

While current Intergovernmental Negotiating Committee (INC) sessions aim for
a UN Global Plastics Treaty, negotiations face heavy geopolitical resistance regarding
mandatory production caps and chemical additive disclosures [15].

Beyond Technology: “Mutual Coercion” as Upstream Solution

From an environmental biotechnology perspective, solutions such as plastic-
degrading microbial consortia, advanced wastewater filtration,and marine interceptors
are highly innovative. However, relying on engineering to cure the microplastic crisis
while upstream production rises exponentially is an exercise in futility.

As Hardin asserted, certain anthropogenic problems have “no technical solution”
and demand political structural changes [16]. To close the loop, the global community
must transition toward “mutual coercion, mutually agreed upon” through three pillars:

a)  Upstream Supply Caps: Legally binding international limits on virgin
polymer synthesis to force a transition toward truly compostable
chemistry.

b)  Global Extended Producer Responsibility (EPR): Making transnational
corporations legally and financially liable for the entire lifecycle of their
products, funding transboundary remediation.

) Standardized ~Monitoring  Protocols:
unyielding tracking of plastic footprints across international supply
chains.

Implementing mandatory,

Conclusion

The Tragedy of Microplastics is an institutional failure born from treating the
global biosphere as an unregulated open-access sink. Environmental technologies can
map the damage, but they cannot replace structural global governance. Until the true
ecological costs of plastic synthesis are internalized via enforceable international law,
individual economic rationale will continue to dictate collective ecological ruin.

References

1. Thompson RC, Olsen Y, Mitchell RP, Davis A, Rowland ST, et al. (2004) Lost at
sea: where is all the plastic? Science 304(5672): 838-838.

2. Geyer R, Jambeck JR, Law KL (2017) Production, use, and fate of all plastics ever
made. Science Advances 3(7): e1700782.

10.

11.

12.

13.

14.

15.

16.

Ragusa A, Svelato A, Santacroce C, Catalano P, Notarstefano V, et al. (2021)
Plasticenta: First evidence of microplastics in human placenta. Environment
International 146: 106274.

Leslie HA, van Velzen MJM, Brandsma SH, Vethaak AD, Garcia-Vallejo JJ, et
al. (2022) Discovery and quantification of plastic particle pollution in human
blood. Environment International 163: 107199.

Hardin G (1968) The Tragedy of the Commons. Science 162(3859): 1243-
1248.

Jambeck JR, Geyer R, Wilcox C, Siegler TR, Perryman M, et al. (2015) Plastic
waste inputs from land into the ocean. Science 347(6223): 768-771.

MacLeod M, H Arp HP, Tekman MB, Jahnke A (2021) The global threat from
plastic pollution. Science 373(6550): 61-65.

Rochman CM, Browne MA, Halpern BS, Hentschel BT, Hoh E, et al. (2013)
Policy: Classify plastic waste as hazardous. Nature 494(7436): 169-171.

Borrelle SB, Ringma J, Law KL, Monnahan CC, Lebreton L, et al. (2020)
Predicted growth in plastic waste exceeds efforts to mitigate plastic pollution.
Science 369(6510): 1515-1518.

Ostrom E (1990) Governing the commons: the evolution of institutions for
collective action. Cambridge University Press.

Simon N, Raubenheimer K, Urho N, Unger S, Azoulay D, et al. (2021) A binding
global treaty to address the life cycle of plastics. Science 373(6550): 43-47.

Lau WWY, Shiran Y, Bailey RM, Cook ED, Stuchtey MR, et al. (2020) Evaluating
scenarios toward zero plastic pollution. Science 369(6510): 1455-1461.

Mitrano DM, Wohlleben W (2020) Microplastic regulation should focus on
additive manufacture and product life cycle. Nature Nanotechnology 15(11):
916-921.

Eriksen M, Cowger W, Erdle LM, Coffin S, Villarrubia-Gémez P, et al. (2023) A
growing plastic smog, now estimated to be over 170 trillion plastic particles afloat
in the world’s oceans-Urgent solutions required. PLOS ONE 18(3): €0282132.
Wang Z, Walker GW, Muir DCG, Nagatani-Yoshida K (2021) Toward a global
understanding of chemical pollution: a first comprehensive analysis of national
and regional chemical inventories. Environmental Science & Technology 55(9):
5644-5655.

UNEP (2021) From Pollution to Solution: A global assessment of marine litter
and plastic pollution. United Nations Environment Programme.

Citation: dos Santos CO* (2026) Governing the Plasticene: The Omnipresence of Microplastics and the Regulatory Vacuum in The Global Commons. Environ
Sci Ecol: Curr Res 7: 10135

=0



