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There has been an exponential interest in the occurrence and potential ecotoxicological
consequences stemming from the growing prevalence of (micro)plastics in the
environment. This has been especially evident by the increasing concern regarding
the visible effects on marine ecosystems, with multiple local, regional, and trans-
national initiatives developed toward the mitigation of what has been construed as
an environmental disaster. However, it is not clear what the benefits – if any – of the
multitude of norms, regulations, laws and recommendations that have been proposed
and/or implemented in recent years are. Furthermore, many of the proposed laws may
be of limited applicability, particularly considering the extent to which plastic occurs in
everyday life. Herein, the current regulatory instruments are overviewed, focusing on the
existing proposals and the extent to which these are based on the currently available
scientific data, as well as the foreseen challenges that may restrain the relevancy and
suitability of such legislative proposals.
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INTRODUCTION

Perhaps one of the most characteristic features of the proposed
Anthropocene epoch is the marked increase of the influence of
human activity on Earth since the 1950’s (Lewis and Maslin,
2015), reflected, among others, by the beginning of the large-
scale manufacture of plastics. The production of these materials
has undergone a steady exponential increase in past decades,
as highlighted in Figure 1, growing from 15 million tons in
the early 1960s to approximately 359 million tons in 2018
(PlasticsEurope, 2019), while its production is expected to triple
by 2050 (WEF, 2016).

The prevalence of these materials, across an ever-expanding
number of industrial sectors, has led to its accumulation in the
environment, and, particularly, in Oceans, where it accounts
for about 80% of all marine litter (Ryan et al., 2009). The
current global pervasiveness and environmental consequences –
both known and unknown – of plastics material appear to
be drawing an increasing level of interest by scientists, the
general public and policy makers. Propelled by the growing
number of news reports detailing the visible consequences to
marine life, fueled by the immediacy of social networks and
popular documentary TV shows, the public concern over the
effects of plastics in the oceans has led to the implementation
of strict guidelines and policies, although the efficacy of said
regulations remains undetermined and no convention focused
solely on solving the problem of marine plastic pollution exists,
as well as no unified and integrated mechanisms to regulate and
control the spread of these materials. Considering that some
plastics are classified as carcinogenic and/or mutagenic, including
polyacrylonitriles, polyurethanes, polyvinyl chloride (PVC) and
epoxy resins (Lithner et al., 2011), and that plastic-associated
chemicals have also been shown to be hazardous (Groh et al.,
2019), there is the need to create and implement legislation
aimed at curtailing, and, ideally, eliminating, the continual

growing threats of plastic waste. Hence, these existing regulatory
instruments and initiatives, voluntary or legally binding, are
overviewed, and the inherent limitations of these, as well as the
approaches to overcome such potential restraints, are discussed.

INTERNATIONAL REGULATORY
INSTRUMENTS AND INITIATIVES

The United Nations Convention on the Law of the Sea
(UNCLOS) of 1982, entered into force in 1994, and commonly
referred to as a “Constitution for the Oceans” (Gagain, 2012),
constituted an unprecedented attempt at regulating “all aspects
of the resources of the sea and uses of the ocean, and thus bring
a stable order to mankind’s very source of life” (United Nations,
1982). Focusing on a wide range of topics, including navigational
rights, territorial sea limits, economic jurisdiction, legal status of
resources on the seabed beyond the limits of national jurisdiction,
conservation and management of living marine resources,
protection of the marine environment, a marine research
regime and a binding procedure for settlement of disputes
between States, it did not contain any provisions regarding
plastic pollution specifically, but rather considered plastic as all
other wastes potentially hazardous for the marine environment.
UNCLOS is composed of 320 articles, of which 46 (Articles 192-
237, Part XII) cover the protection and preservation of the marine
environment. For example, Article 210 obliges states to develop
frameworks to “prevent, reduce and control pollution of the
marine environment by dumping,” while simultaneously stating
that any signatory State “has the right to permit, regulate and
control such dumping after due consideration of the matter with
other States which by reason of their geographical situation may
be adversely affected thereby” (United Nations, 1982). Hence,
because ocean pollution is a transnational issue unrestrained by
boundaries and the sources of marine waste, in general, and

FIGURE 1 | The yearly global production of plastics, from 1950 to 2017. Adapted from Schlanger (2018).
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plastic debris, in particular, are often difficult to identify, the
measures envisioned by UNCLOS to address the problem of
plastic pollution in the ocean seem to be ineffective. Additionally,
this rather large and complex document has inherent limitations
that mostly stem from basic regional, historic and economic
conflicts. Moreover, the United States, a key player in the
regional maritime security and environmental protection, is not a
signatory state (Bateman, 2007). Non-compliance with the norms
and principles of this Convention is somewhat recurrent, and
flag states frequently do not fulfill their responsibilities. This
sometimes arises from grievances caused by, among others, the
added responsibilities by coastal states used for international
navigation in, for example, pollution prevention, as well as search
and rescue or navigational information and infrastructures, for
which UNCLOS makes no provision for compensation. Yet,
UNCLOS remains an important landmark and constitutes a de
facto basis for communication between member states and to
initiate processes that, in the long run, may actively contribute
to reducing plastic litter entering the environment, depending
on the will of member states. Specifically devised toward the
prevention, reduction and management of marine debris, the
United Nations Environment Program (UNEP) and the Marine
Debris Program (MDP) of the U.S. National Oceanic and
Atmospheric Administration (NOAA) have jointly developed a
global agenda within the last decade. The document includes
possible actions aiming at combating the increasing prevalence of
marine litter, focusing on “preventing, reducing and abating the
ecological, human health and economic impacts of marine debris
worldwide” (UNEP/NOAA, 2011). Its application, however,
is restricted to the will of participating nations, owing to
its non-binding nature to meet the recognized challenge of
plastic pollution. Similarly developed for dealing with ocean-
based litter pollution, the Convention for the Prevention of
Pollution from Ships (MARPOL), (73/78) Annex V, revised
in 2012, under the International Maritime Organization, is
another key international regulatory instrument (IMO, 1988).
This convention requires that all ships to dispose of the generated
waste at land based wasted facilities (Vince and Hardesty, 2018),
and, as of mid-2016, over 154 states have ratified MARPOL,
effectively accounting for approximately 99% of the global annual
shipping tonnage. Complimentarily to MARPOL, guidelines
have also been devised on the surveying and monitoring of
marine litter and on lost, abandoned or discarded fishing gear
by the International Oceanographic Commission (IOC) and
the Food and Agriculture Organization (FAO) (Crawford and
Quinn, 2017). Although flag states – i.e., the jurisdiction under
which laws the vessel is registered or licensed, considered as
the nationality of the vessel – possess the authority to enforce
marine pollution restrictions and prohibitions in international
waters, they often lack the resources and/or the will to fulfill their
duty (Dewey, 2018). However, it is possible that multinational
agreements, such as Free Trade Agreements, could enhance
MARPOL compliance (Huang and Hu, 2018), by playing a key
role on trade, investment and dispute resolution. More recently,
the United Nations Environment Assembly of UNEP gathered in
Nairobi (Kenya), and passed a draft resolution on marine litter
and microplastics (UNEP, 2017), i.e., plastic particles < 5 mm

(NOAA, 2015) that can be either directly discharged into the
environment, in the form of, for example, pellets or ingredients
of numerous cleaning or hygiene products, or formed once in
the environment, by fragmentation of larger particles (da Costa
et al., 2017). Broadly, this draft document reflects the recognition
that there are multiple “challenges (. . .) addressing marine plastic
pollution in the face of increasing production and consumption
of plastic in products and packaging.” It also urges “all countries
and other stakeholders to make responsible use of plastic while
endeavoring to reduce unnecessary plastic use, and to promote
research and application of environmentally sound alternatives.”
It is also underlined that both public and private initiatives
aimed at curbing pollution are of vital importance, and, in fact,
some cross industry agreements have been reached and some
companies have also independently have developed efforts in this
direction. These include, for example, the agreement for “the
prevention of microplastic release into the aquatic environment
during the washing of synthetic textiles,” proposed by a group
of European industry associations representing a collective
membership of approximately 180.000 companies (AISE et al.,
2017). Individually, some companies are also taking strides
toward more environmentally friendly practices, by phasing out
single-use plastics, or by cutting down the use of plastic in their
products and actively replacing these with refillable recipients
(Beament, 2018; Butler, 2018; Eschener, 2019). In the same
year (2017), the United Nations proclaimed a Decade of Ocean
Science for Sustainable Development, to be held from 2021
to 2030 (United Nations, 2020). The goal of this initiative is
broader than the subjects of pollution and plastic litter, focusing
on creating and fostering active science-policy interfaces, aimed
at facilitating and encouraging the sustainable management of
oceans and coastal areas (United Nations, 1982). Whilst still in its
preparatory phase (2018–2020), this initiative may greatly benefit
from the current increasing goodwill toward the protection of
oceans, and the development of science-based policies stemming
from multiple, integrated areas of research – physical, geological
and chemical sciences, as well as marine biology – may constitute
an unique opportunity in ocean conservation.

The Group of 7 (G7) and Group of 20 (G20) have also
addressed the issue of marine plastic pollution. From these two
groups, action plans have been devised (G20, 2017; G7, 2018).
Although the declarations, by the members of these groups, stress
the need to develop strategies that promote waste prevention,
resource efficiency, sustainable waste management and raising
awareness, most of the actions carried out have been, so far, in
the form of workshops, organized by the country under which the
presidency is and that have served the purpose of highlighting the
need to identify better solutions to the issue of marine litter.

REGIONAL REGULATORY
INSTRUMENTS AND INITIATIVES

As of June 2019, the European Union (EU) has in force the
Directive on the reduction of the impact of certain plastic
products on the environment (EuropeanParliament, 2019a),
which requires all member states “to ensure environmentally
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sound waste management to prevent and reduce marine litter
from both sea and land sources.” Different strategies are
envisioned for the numerous plastics used, including market
restrictions and consumption reduction, ultimately leading to the
promotion toward the gradual transition to a circular economy of
plastics (EuropeanParliament, 2018), through the development
and implementation of innovative and sustainable business
models, materials and products. However, perhaps the most
relevant EU directive relating to marine pollution and debris is
the Marine Strategy Framework Directive (MSFD), or Directive
2008/56/EC (EuropeanParliament, 2008), which is an integrated
policy aiming at achieving Good Environmental Status (GES) of
the European marine environment by 2020. Briefly, the goal of
the MSFD is to protect the “resource base upon which marine-
related economic and social activities depend” with the specific
and explicit regulatory objective of maintaining biodiversity as
the cornerstone of such goals. Therefore, the MSFD considers
11 descriptors to define GES, of which marine litter, namely,
microplastics (Gago et al., 2016), is included. Furthermore, the
GES of all aquatic ecosystems within the European Union are
covered by the Directive 2000/60/EC, commonly referred to
as Water Framework Directive (EuropeanParliament, 2000b),
which has a direct impact over marine litter pollution owing to
the fact that it encompasses both coastal waters and estuaries up
to one nautical mile from mainland. However, despite the formal
definition of GES – “The environmental status of marine waters
where these provide ecologically diverse and dynamic oceans and
seas which are clean, healthy and productive” – member-states
may interpret what GES means in practice, although the EU has
made efforts to set out eleven qualitative descriptors describing
the environment when GES has been achieved. Moreover, in
a subsequent Communication (EuropeanParliament, 2017), the
EU added, revised and defined criteria and methodological
standards for some of the qualitative descriptors detailed in the
MFSD. Nonetheless, the language continues to allow different
interpretations, and, therefore, this allows for some discrepancies
between the used definitions by member-states. Attendant to
MARPOL’s Annex V, the EU has put forth specific laws aimed at
curtailing and enforcing the adequate disposal of ship-generated
litter, known as the Port Reception Facility (PRF) (2000/59/EC)
(EuropeanParliament, 2000a), based on the “polluter pays”
principle. There has also been a marked effort by the EU
in the last 25 years in the development and enactment of
regulations devoted to the harmonization of measures regarding
the management of packaging and packaging waste, in order
to “prevent any impact thereof on the environment and (. . .)
[to] ensure the functioning of the internal market” (Directive
94/62/EC) (EuropeanParliament, 2004). However, both the
MFSD and the PRF are not without limitations. In the case of
the former, for example, it has been noted that EU countries
have been responsible for the development of the required tools
to implement the devised marine strategies, which may lead
to difficulties when comparing the assessments performed by
different member-states (Bellas, 2014). Recent proposed changes
to the PRF have also led to some concerns as well. For example,
a new policy leading to the introduction of a 100% fixed fee
(indirect fee) for garbage, as well as for passively collected waste

in fishing nets, may lead to the delivery of vast quantities of
garbage, including dangerous waste, for a fixed fee. As some have
noted (ESPO, 2018), this would constitute a severe divergence
from the “polluter pays” principle. Nonetheless, presently, this
provision is in force: “no direct fee shall be charged for such
waste, in order to ensure a right of delivery without any additional
charges based on the volume of waste (. . .); passively fished waste
shall be covered by this regime” (EuropeanParliament, 2019b).
Similarly, the Convention for the Protection of the Marine
Environment of the North-East Atlantic – OSPAR – is a statutory
mechanism signed and ratified by the EU and 15 governments
intended to promote the cooperation toward the protection of the
marine environment. Stemming from this collaborative initiative,
specific guidelines for monitoring marine litter on beaches have
been devised, which include not only practical advices, but
photographic guides and standardized methodologies for the
quantification and identification of the sampled litter (OSPAR,
2010). Within the OSPAR Convention, a series of Annexes
for specific areas are contained, included for the Prevention
and elimination of pollution from land-based sources (Annex
I), Prevention and elimination of pollution by dumping or
incineration (Annex II), Prevention and elimination of pollution
from offshore sources (Annex III), Assessment of the quality of
the marine environment (Annex IV), and On the protection and
conservation of the ecosystems and biological diversity of the
maritime area (Annex V). In the Southern hemisphere, and, more
precisely, in Antarctica, the Commission for the Conservation
of Antarctic Marine Resources (CCAMLR) was established in
1982 with the patronage of the Fisheries and Aquaculture
Department of the Food and Agriculture Organization of the
United Nations, 2013 (FAO, 2013). This Convention develops
sets of conservation procedures that determine the use of aquatic
living resources in the Antarctic, and, given the reported presence
and apparent accumulation of microplastics in the Antarctic
region (Waller et al., 2017), measures designed to curtail the
amount of debris entering this system and to mitigate their
impact in the Convention Area have been formulated (CAMLR,
2018). UNEP’s regional seas conventions (RSC), launched in
1974, are perhaps the most comprehensive efforts toward the
protection of coastal and marine environments, encompassing
18 regions of the World – Antarctic, Arctic, Baltic, Black Sea,
Caspian, Eastern Africa, East Asian Seas, Mediterranean, North-
East Atlantic, North-East Pacific, Northwest Pacific, Pacific, Red
Sea and Gulf of Aden, Persian Gulf, South Asian Seas, South-East
Pacific, Western Africa and Wider Caribbean. These programs –
which include UNEP and non-UNEP-administered initiatives –
engage neighboring countries in comprehensive and specific
actions aimed at protecting their common marine environment,
through a “shared seas” approach (Neretin, 2018). It comprises
a multi-sectorial approach to coastal and marine areas, as well
as associated environmental problems, and aims at including
governments since the design and inception of the programs, as
these states are, ultimately, those that mostly benefit from the
implementation of such strategies (Campbell et al., 2017).

Also as a part of UNEP’s Regional Seas Program, an Action
Plan for the Protection, Management and Development of the
Marine and Coastal Environment of the Northwest Pacific Region
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(NOWPAP) was adopted by Japan, China, the Republic of Korea,
and the Russian Federation in September 1994. The medium-
term strategy (2018–2023) envisioned in NOWPAP includes the
protection of biodiversity and the active monitoring of marine
pollutants, namely, plastic debris (Kim, 2015).

The Wider Caribbean Region is also covered by the Regional
Action Plan on Marine Litter Management (RAPMaLi), an
initiative conducted by UNEP’s Program-Caribbean Regional
Coordinating Unit (UNEP-CAR/RCU) with financial support
from the Regional Seas Program and the Global Program of
Action from UNEP. Reports produced under the RAPMaLi have
mostly focused on the need to continuously develop efforts
in the education and awareness of the “public, government,
NGOs and community groups,” encouraging “persons to dispose
of waste properly and address the issues of illegal dumping
on abandoned beaches and gullies” (Corbin et al., 2014). This
action plan also focuses on Small Islands Developing States
(SIDS), increasingly more intently engaged in marine pollution
issues, owing to the fact that waste disposal infrastructures
and resources are limited and inadequate in many of these
countries (Vince and Hardesty, 2018). Under the Secretariat
of the Pacific Regional Environment Program (SPREP), the
Pacific Ocean Pollution Prevention Program (PACOL) Strategy
and Work Plans have been developed aimed at a “Cleaner
Pacific 2025.” This comprehensive blueprint details the waste
and pollution management priorities of the region, focusing
on the “strengthening [of the] institutional capacity, promotion
of public-private partnerships, implementation of sustainable
best practices, development of human capacity, dissemination
of outcomes and experiences, and promotion of regional and
national cooperation” (SREP, 2016). Ideally, the outcomes of the
devised strategies and work plans will contribute to reducing and
preventing the generation of wastes and pollution in the region,
while simultaneously allowing for the recovery of resources.

Mostly centered in the Persian Gulf and the Gulf of Oman,
the Regional Organization for the Protection of the Marine
Environment (ROPME), formerly known as Kuwait Action Plan,
is comprised of legal instrument binding the signatories –
Bahrain, Iran, Iraq, Kuwait, Oman, Qatar, Saudi Arabia, and the
United Arab Emirates – “to coordinate their activities toward
the protection of their common marine environment” (ROPME,
1979). Presently, under the framework of this convention, a
protocol concerning the conservation of the biological diversity
and the establishment of protected areas is being prepared.

For the East Asian region there are also numerous
agreements, projects, and actors, and different action plans
are in development. These are under the purview of multiple
partnerships and strategies, such as the East Asian Seas Action
Plan, the Sustainable Development Strategy for the Seas of East
Asia, UN’s Global Environment Facility (GEF) International
Waters projects, the Coordinating Body on the Seas of East
Asia (COBSEA), the Association of Southeast Asian Nations
(ASEAN) and the Partnership in Environmental Management
for the Seas of East Asia (PEMSEA). Although the initial
purposes of these collaborations were mostly focused on the
acceleration of both economic growth and social progress, as
well as the regional cultural development in through joint

endeavors, these have since included international efforts toward
arresting the environmental degradation in the region of the
Seas of East Asia, with tangible benefits to the environment
and to the local inhabitants. At the moment, the East Asian
Seas Action Plan is “geared toward cooperation with non-
government and government organizations,” as well as with the
private sector to achieve the goals of a pragmatic “management,
conservation, restoration and sustainable use” of the regional
marine environment (UNEP-GPA, 2018).

The Baltic Sea is governed by the Helsinki Convention
on the Protection of the Marine Environment of the Baltic
Sea Area (HELCOM), signed in 1992. Entered into force
in 2000, HELCOM’s main goals are the prevention and
elimination of pollution, for the ecological restoration of the
Baltic Sea, the promotion of the use of Best Environmental
Practice and Best Available Technology and to apply the
polluter-pays principle. Additionally, the Convention clearly
states that its implementation should not cause transboundary
pollution outside the Baltic Sea Area (Ehlers, 1993). Under
the umbrella of HELCOM, numerous guidelines have been
made publicly available on wide range of topics, including
for the periodical compilation and reporting of waterborne
pollution inputs and monitoring of radioactive substances, to
the determination of “heavy metals” in sediments and reprotoxic
substances (i.e., substances that may induce reproductive
toxicity) (HELCOM, 2019).

The global coverage of these regional action plans on marine
litter is summarized in Figure 2. RSC and Action Plans are
essential for supporting the overall implementation of the Global
Program of Action, or GPA, at the national/regional levels.
Although the action plans usually consist of identical approaches,
each has been devised by the participating governments and
local organizations and, therefore, should theoretically reflect
their regional, specific environmental challenges, although,
consequently, their strategies may vary in scope, legal structure
and effectiveness. As noted, some countries are active participants
in different action plans, which may be legally binding or merely
suggestive of the best practices aimed at curtailing the prevalence
of marine litter, and, specifically, plastic debris. However, the
described regional plans do not constitute an exhaustive list of
the currently implemented programs, although they are certainly
illustrative of the existing initiatives and the extent to which
multi-national efforts have been put forth toward achieving
GES throughout the multiple regions of the world. In Table 1,
additional regional regulatory instruments and conventions
are listed, as well as a brief description of their goals and
mechanisms of action.

From the previous paragraphs, it becomes clear that there
are numerous regulations, recommendations and laws pertaining
to pollution in the Ocean and its regulation. However, for
most of these international and regional laws, conventions,
agreements and regulations, the main issue remains compliance,
particularly in Areas Beyond National Jurisdiction (ABNJ)
(Vasilevskaia, 2018; Vince and Hardesty, 2018). ABNJ comprise
over 40 percent of Earth’s surface, making up 64 percent
of oceanic surface and constitute approximately 95 percent
of its volume (Kimball, 2005). In these areas, commonly
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FIGURE 2 | Regional action plans on marine litter. These may vary in the aspects and extent of actions suggested to the states. For example, regional action plans in
the Mediterranean include legally binding measures, while, for the Baltic and North Atlantic, these plans are based on sets of essential principles.

dubbed “high seas,” no sole nation has the responsibility
for its policing, monitoring and management. Consequently,
fragmented legal frameworks result in increased vulnerability in
these regions. Although UNCLOS encompasses an international
legal regime that governs the ocean, it does not effectively
aiming at the conservation of the marine environment, it
does not include nor describe the specific mechanisms or
instruments through which this can be achieved in ABNJ. On
the other hand, regional approaches are also insufficient to
address this issue, owing to the immense interconnectivity of
marine ecosystems, including ocean currents and long migratory
pathways. Presently, negotiations are underway to create an
“Implementing Agreement” to UNCLOS. If implemented, this
agreement could help closing the existing ABNJ governance
gaps, providing a tool toward the conservation and sustainable
biodiversity in these areas, including environmental impact
assessment and pollution prevention (Gjerde et al., 2013).
Strengthening cooperation and coordination, as well as regional
capacities and the inter-regional cooperation are essential and
promising stepping-stones for a successful ecosystem based
management approach at a regional scale, including in ABNJ
(Rochette et al., 2014). Nonetheless, international and regional
accords and regulations should be supported by effective
measures implemented at the national level, as these constitute
key catalysts for the development of more aware and participating
societies in combating pollution.

NATIONAL REGULATORY
INSTRUMENTS AND INITIATIVES

At the national level, numerous governments have created
legislation focusing on litter, and, particularly, on marine
pollution. For example, in the United Kingdom, the Scottish

legislature put forth the Marine Litter and the National Litter
Strategies, in response to the EU’s MSFD (Chen, 2015). To
be implemented until 2020, the main goals of these legal
instruments are to reduce or – ideally – prevent the incidence
of litter through an outreach approach to their citizens,
educating them to the dangers posed by these debris, especially
within aquatic systems. Furthermore, these goals are set to be
achieved by developing both tools and infrastructures, as well as
deterrence and enforcement mechanisms (ScottishGovernment,
2013). Concomitantly, the United Kingdom has also developed
legislation specifically targeting microplastics (Tagg and Labrenz,
2018), although not yet been subject to a vote (O’Halloran,
2017). In Canada, following the report of up to the significant
presence of microbeads in Lakes Eerie and Ontario (Vermaire
et al., 2017), the federal government announced its intent to
add these materials to its list of toxic substances and declared
a ban on the sale, import and production of personal care
products containing microplastics (Pettipas et al., 2016). The US
has also developed several legal instruments focused on marine
litter, namely, the MDP, the Marine Plastic Pollution Research
and Control Act (MPPRCA), the National Marine Debris
Monitoring Program (NMDMP), the Beaches Environmental
Assessment and Coastal Health and Shore Protection Acts
(Crawford and Quinn, 2017). Taken together, these consist of
multi-disciplinary approaches that aimed at the conservation
of the marine and coastal environments, but that also take
into consideration public health and human safety, as well
as the economy. Federally, the Microbead-Free Waters Act of
2014 has been implemented since mid-2017, with respect to
manufacturing, and, as of July 2018, it has been enforced on
the introduction into interstate commerce (USCongress, 2015).
The Australian government has drafted a proposal aiming at
the severe mitigation of marine debris at associated impacts.
The document, issued by the Australian Department of the
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TABLE 1 | Additional regional treaties, agreements and conventions for the management of marine litter and pollution.

Accord Brief description

London Convention on the Prevention
of Marine Pollution by Dumping of
Wastes and Other Matter

In force since 1975, the main objective is to promote control over all sources of marine pollution, whilst simultaneously
taking practicable steps to prevent sea pollution. At present, 87 States are Parties to this Convention, which predicts
regional cooperation based on mechanisms of action that allow for the full and open exchange of information (IMO, 1996).

Protection of the Arctic Marine
Environment (PAME) Working Group

First established under the 1991 Arctic Environmental Protection Strategy, it was continued by the 1996 Ottawa Charter
that established the Arctic Council. It is currently developing a Regional Action Plan on Marine litter, with a special focus on
plastic pollution.

Basel Convention on the Control of
Trans-boundary Movements of
Hazardous Wastes and Their Disposal

Entered into force in 1992, the Convention is presently signed by 187 of the 195 countries in the World. Its main goal is to
reduce the production and toxicity of hazardous wastes, while promoting environmental management and enforcing restrict
and highly regulated transboundary movements of hazardous wastes. Recently amended (BC-14/12) in May 2019
enhancing the control of the transboundary movements of plastic waste (UNEP, 2019a).

Convention on Biological Diversity
(CBD).

CBD entered into force in 1993 and signed by 168 countries, it is devoted to biological conservation. In 2016, the
Conference of Parties urged members to implement within national jurisdiction measures to prevent and mitigate the
impacts of marine debris on marine and coastal biodiversity.

Food and Agriculture Organization
(FAO) of the UN’s Code of Conduct for
Responsible Fisheries

Adopted in 1995, this voluntary “code of conduct” seeks to promote long-term fisheries, setting the principles and
standards of behavior for the responsible practice of fisheries to ensure the conservation, management and development of
living aquatic resources. The Code includes the principle that fisheries should be conducted in manners that reduce the
generated waste and minimize the negative impacts on the environment. The voluntary nature of the accord has, however,
resulted in limited compliance by the signatory parties (Pitcher et al., 2006).

Strategic Approach to International
Chemicals Management (SAICM)

Voluntary, SAICM was adopted in 2006 as a policy framework to promote chemical safety. Presently, SAICM is assessing
the possibility of considering plastics as materials of concern, as well as certain plastic additives, that constitute endocrine
disruptors (Ripley, 2019).

The Honolulu Strategy One of the main outcomes of the Fifth International Marine Debris Conference, the Strategy consists of a “framework for a
comprehensive and global effort to reduce the ecological, human health, and economic impacts of marine debris globally”
(NOAA, 2011). The three main goals include the reduction of the amount of land- and ocean-generated waste, minimization
of their environmental impact and reduction of their accumulation on shorelines. As a framework document, the Strategy
does not supplant or supersede activities of national authorities, municipalities, industry, international organizations, or other
stakeholders; rather, it calls for collaboration and cooperation between all agents based on the common goal and
developed and implemented tools.

Global Partnership of Marine Litter
(GPML)

Under the auspices of UN Environment, GPML is a multi-stakeholder partnership launched at the UN Conference on
Sustainable Development Rio + 20. Its main goal is to “by 2025, prevent and significantly reduce marine pollution of all
kinds” (GPML, 2018)

Regional Seas Conventions (RSC) Currently, 18 RSC exist. These serve as platforms for information exchange and international cooperation on pollution
issues. Seven are administered by UN Environment (Wider Caribbean, Northwest Pacific, Mediterranean, East Asian and
Caspian Seas, Eastern Africa and Western Africa) and an additional 7 are managed by other organizations [Red Sea and
Gulf of Aden, Black Sea, Northeast Pacific, ROPME Sea Area (Persian and Oman Gulfs), South Asian Seas, Southeast
Pacific and Pacific] and 4 are independent regional seas (Antarctic, Arctic, Baltic and Northeast Atlantic) (Campbell et al.,
2017).

A brief description of each accord is included. The list does not purport to be exhaustive, but merely indicative of the numerous and varying regulatory initiatives in place.

Environment and Energy, specified that over 80% of the surveyed
marine debris was comprised of plastic and that the reduction
of the release of these materials into the environment, as well
as the removal of the existing litter, is not only intended, but
necessary (Tilley, 2017). However, perhaps the most emblematic
and well recognized measure implemented by governments
is the phasing out of lightweight plastic bags or the widely
publicized bans on plastic straws (Mosquera, 2019), achieved
through either the complete ban or charges on these products.
Bangladesh and Denmark were among the first countries in
the World to either introduce a charge for these products
or a complete ban. In Portugal, for example, a plastic bag
tax was implemented in February 2015. Results showed that,
2 years later, a 74% reduction of plastic bag consumption was
observed, but accompanied by a simultaneous 61% increase of
reusable plastic bags. Furthermore, the consumption of garbage
bags also increased, by 12%, due to the fact that, in the past,
consumers used the previously untaxed carrier bags as garbage
bags (Martinho et al., 2017).

When reviewing the existing public policies on plastic bags,
Nielsen and colleagues concluded that 66% reduction in usage
was observed in Denmark, and that this value could be as high as
90%. Reduction on the use of plastic bags ranged between 75–90%
in South Africa, Hong Kong, Belgium, and the United Kingdom,
while in Botswana and China this reduction was of approximately
50% (Nielsen et al., 2019). In India, a ban on plastic bags
has been enforced since 2016, with the goal of eliminating
all disposable plastic products by 2022 and, in Costa Rica, all
single-use plastics, including water bottles, bags and cups, are
to be banned by 2021 (Vasilevskaia, 2018). However, perhaps
the most evocative and dramatic example on this increasing
action against single use carrier bags comes from Kenya, where
the local government has not only implemented a total ban on
plastic bags, but has also introduced of $40,000 or imprisonment
of up to 4 years for the production, sale or use of plastic
bags (Harchekar and Kandalgaonkar, 2018), a measure that has
also been implemented by Rwanda regarding polyethylene bags
(Froidbise, 2015). However, particularly in the case of Kenya, this
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ban has created a black market for these products, and smuggling
from the neighboring countries, especially across the Ugandan
border along Lake Victoria, has threatened to undermine Kenya’s
ban on plastic bags (UNEnvironment, 2018). Literature detailing
specific policies developed for other nations can be found
elsewhere (Dauvergne, 2018; Lam et al., 2018; Schuyler et al.,
2018) and a recent report by UNEP details the existing bans
classified according to continent and country (UNEP, 2018).

Nearly 150 countries have implemented some form of
legislation aimed at phasing-out the use of single plastics, and
these are summarized in Figure 3, which does not illustrate
measures not yet in effect.

Determining the actual, measurable effects in public
awareness, and changes in behavior is challenging, and,
although the strict enforcement of ban may ensure compliance,
incremental approaches, such as the introduction of levies
and charges, could, in the long term, yield more effective
modifications in the motivation and attitudes of consumers,
which is necessary for enduring changes in the consumption
of single use plastics, such as carrier bags. Particularly in the
case of emerging economies, while bans could temporarily
alleviate some environmental issues, they fail to address the
underlying problems, such as inadequate waste management
infrastructures and management. Nevertheless, emerging
economies, with little or no plastic production, and very
limited recycling capabilities, have led the way an, in fact,
proposed ambitions plans, at the international stage, to reduce
the production and use of these plastics. For example, at the
United Nations Environment Assembly (UNEA) in 2019,
India piloted a resolution aimed at phasing out single-use
plastics by 2025. The final March 15th declaration removed the
“decisive” intentions of the proposed measure and extended

to timeline to 2030, committing solely to a “reduction” by that
time (UNEP, 2019b).

LOCAL INITIATIVES

At the local level, most actions developed have focused on larger
plastics, and, in particular, plastic bags. These include efforts
such as those developed, for example, in the city of Buenos
Aires, Argentina, which has put in place a measure that allowed
for supermarkets to charge for plastic bags, which, according
to some estimates, lead to the reduction in their consumption
of about 50% (Télam, 2016). Following the apparent success of
this enterprise, the city expanded this to a full ban on plastic
bags. Other cities and provinces have also implemented bans on
the distribution of plastic bags in supermarkets, a measure also
enforced by approximately 80 municipalities in Chile. In the US,
for example, San Francisco was one of the first cities to introduce
plastic bag bans at groceries and supermarkets checkouts. Soon
thereafter, bans on single-use plastics were enforced by over 135
state municipalities (Romer, 2007). However, for microplastics,
there have been comparatively fewer initiatives developed at
the local level. In the US, at the State level, Illinois developed
proactive efforts that resulted in this state as the first to
ban cosmetics containing microplastics. Soon, other states and
counties approved legislation specifically aimed at phasing-out
and/or completely eliminating synthetic microplastics, including
the counties of Albany, Erie, Chautauqua, Cattaraugus and
Suffolk, in the state of New York, and the states of Maryland,
Indiana, Colorado, New Jersey, and Wisconsin (Xanthos and
Walker, 2017). In Canada, the province of Ontario passed
legislation banning the production of microplastics in 2015

FIGURE 3 | Global current legislative efforts (March 2020) regarding lightweight plastic bag laws. Available from Wikipedia (2020) and available under
Attribution-ShareAlike 3.0 Creative Commons (CC BY-SA 3.0).
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(Lalonde, 2015). Contrary to all these legislative efforts, in some
states in the US, there have been some attempts at classifying the
current bans as illegal, effectively imposing a “ban on bans.” In
fact, some legislators in at least 17 states make such a claim and
four states created preemptions during 2019, with two narrowly
failing in South Carolina and Alabama. Presently, eight other
states (Texas, Colorado, Arizona, Idaho, Minnesota, Michigan,
Wisconsin, and Florida) are evaluating the implementation of
preemption measures making it illegal to ban single-use plastics
(Gibbens, 2019). Simultaneously, legislators defending these bans
have begun to draft anti-preemption bills, putting to a vote what
can best be described as a “ban on ban of bans.” Presently,
however, no such bill has significantly progressed, which may
pave the way to significant roll-backs and regression of the
policies so far imposed.

Though sparse, these local efforts, when combined with
those developed at the national, regional and national levels
are encouraging policies that may have beneficial environmental
impacts. However, the current phasing-out period or recent
implementation of these initiatives render their efficiency
uncertain, and some doubts remain on how such bans will be
implemented and enforced.

REGULATORY INSTRUMENTS
CORRELATION AND EFFICACY

All regulatory instruments devised, whether at the local, regional
or international level, address pollution through one or more
venues of intervention, which, broadly, may be classified as
(Chen, 2015):

(1) Preventive – focuses on the 3R rule: reuse, reduction (at
sources) and recycling, as well as on multiple land-based
management actions;

(2) Removal – debris monitoring and clean-up initiatives;
(3) Mitigation – litter disposal and development of discharge

regulations;
(4) Educational – covers awareness campaigns and

economic/incentive approaches.

However, such strategies are often developed within specific
frameworks and/or by certain organizations or groups with
limited coordination between all stake holders. For example,
when social movements pushed for the ban of microbeads in
the US, companies such as Procter & Gamble and Johnson &
Johnson lobbied for legislation that allowed for the inclusion
of “biodegradable” microbeads (Dauvergne, 2018). Nonetheless,
such “biodegradable loophole” would fail to consider that not
only there is an ongoing scientific debate regarding the supposed
biodegradability of such materials (Van den Oever et al., 2017),
thus undermining the applicability of the ban; furthermore, these
biodegradable microbeads would still pose a severe risk to the
environment owing to their low degree of biodegradation in deep,
cold, and dark waters and the retained ability to leach associated
toxins and chemicals. A profound discussion and collaboration
between all interested parties could have perhaps lead to a more
productive and timely solution, as the proposed use of soluble

polyhydroxyalkanoate (PHA) microbeads (Bhattacharya, 2016),
or, more recently, the use of salt, jojoba (Simmondsia chinensis)
beads, ground coffee and diatomaceous earth (Mastrup et al.,
2018) in some exfoliating products. This stems from the apparent
lack of integration and interaction between the policies developed
at the different levels of intervention, often applied in isolation, as
depicted in Figure 4A. A more desirable approach is depicted in
Figure 4B, where the focus of the applied regulatory tools and
instruments percolate from international to regional, national
and local levels. This could help in filling some of the existing
regulatory and legislative gaps that exist. If addressed, it may
actively contribute to the desired reduction of the prevalence of
plastic, in particular, and litter, in general, in the environment.
Such gaps include regulatory insufficiency on the scope regarding
the existing main sources of plastic pollution (Gold et al., 2014),
which vary greatly at the levels of intervention, the present
lack of implementation and enforcement of existing regulations
and management actions (Chen, 2015), poor international
cooperation and insufficient participation of states in regional
initiatives (Interwies et al., 2013) and, perhaps more limiting
in the development of these legal tools, the current lack of
sufficient scientifically gathered data on the prevalence of plastic
debris in the environment (da Costa et al., 2017). But there are
also inherent national and regional challenges, owing to societal
changes, namely, rapid economic growth, urbanization, and
changing production and consumption behaviors, that may affect
the efficiency of efforts to curtail the prevalence of these materials
(Akenji et al., 2020). Moreover, in spite of the implementation of
bans, for example, these have sometimes been done with little to
no consultation and, in some cases, without national campaigns
and/or limited notification (Adam et al., 2020).

THE ROLE OF THE MEDIA AND SOCIAL
NETWORKS

In spite of all the aforementioned initiatives, plastic pollution
levels continue to increase, and, concomitantly, so has the
awareness of not only the scientific community, but of the
general public as well. This mindfulness has been propelled
by both the “traditional” and “social media,” which plays a
growing role in everyday life. In the past decade, information
technology has fundamentally changed communication, and,
presently, social media platforms have been firmly established
as immediate and effective forms of sharing information. In
fact, this effectiveness has been recognized by regulators, such
as capital market regulators, as viable disclosure channels for
key information, as evidenced by the decision by SEC (U.S.
Securities and Exchange Commission) to allow companies to
announce important information in compliance with Regulation
Fair Disclosure (Jung et al., 2017). Similarly, the World Health
Organization (WHO) has developed Social media toolkits for
the release of the WHO reports, such as the “Air Pollution and
Child Death” (World Health Organization [WHO], 2018). As
a consequence, the public has become more cognizant of the
current levels of plastic contamination and of their ultimate
consequences, a consciousness that has been continuously
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FIGURE 4 | In (A), how, currently, the different levels of regulatory instruments are applied. In (B), how, ideally, such instruments should interact and correlate,
effectively constituting the framework of a global approach toward the reduction of plastic waste in the environment.

sustained by continual information dissemination of the hazards
these materials pose to the environment (e.g., Carrington, 2016,
2018; Rodrigues and Firmino, 2017; Gosling, 2018). Hashtags are
metadata tags that are used on social networks services that allow
users to apply user-generated dynamic tagging that facilitates
finding messages with specific content or within a specific theme.
In the recent past, these tags have been used to popularize
different challenges that rapidly reached the status of viral, i.e.,
that circulated vary fast and widely on the Internet (Baghel et al.,
2018). Environmentally, this impact is reflected, for example, in
initiatives such as the so-called “cleanup challenge,” circulated
online through the hashtags “#cleanup” and/or “#trashtag.” This
challenge, classified as viral, encourages people to clean up litter
and participation requires simply the search for a litter-filled
area or overflowing trashcan, cleaning, and subsequently sharing
“before” and “after” photos online using the aforementioned
hashtags. This challenge has been taking place for some years and,
according to HashtagsForLikes, a website dedicated to measuring
exposure for content and social media profiles, these hashtags
are “long-lived,” with a total of over fifty thousand unique online
posts, on one social media platform alone (Hashtagsforlikes,
2019). As of January 2019, brand24.com estimates a 2.2 million
regarding social media reach, based on number of authors,
respective followers and average visibility percentage (Brand24,
2019). On a regulatory level, social media has reportedly
have shown some traction for tackling air pollution in China.
Following the initiative of the Embassy of the United States in
Beijing to publish the results of its air quality sensor in 2008,
Chinese microbloggers focused their attention on the subject of
air pollution and, in 2012, the Chinese government introduced
new air quality standards. This was hailed as a victory for
these online activists, and broadly considered a significant step
toward the emergence of social media as a democratizing force

(Kay et al., 2015). Complementarily, web-based and smartphone
technologies allow not only to disseminate, but also to gather
information. Hence, such technologies can be used, for example,
to reach wider numbers of participants in studies focused on
assessing pollution, but also the consequences, on a physical
and/or psychological level (Zhang et al., 2014a), although such
approaches remain largely underexplored and have been mostly
used under detailed conditions, such as specific crises (Zhang
et al., 2014b). Ultimately, although such online movements may
have helped inspiring people of all ages, but particularly young
people to save the natural world, the question remains: can social
media-based initiatives solve plastic pollution? No, but they can
propel much needed changes that are the core of plastic pollution,
and these are not at the end of the life cycle of these products,
but rather at the beginning. In other words, these movements
that are gaining momentum could drive the transition from a
plastic-based economy toward an alternative one.

THE ROAD AHEAD

Notwithstanding the growing number of regulatory and
legislative initiatives, as well as the willingness to address
the already mentioned existing gaps, mostly propelled by
an increasing awareness of the general public regarding the
risks microplastics pose to the environment, and, ultimately,
health, the development of regulatory instruments developed
specifically aimed at curtailing the prevalence of these materials
is significantly hindered by the lag time between reporting of
research results and the subsequent implementation of evidence-
based strategies, commonly defined as the “enlightenment
function” (da Costa, 2018). Additionally, policies and research
are developed within different operating settings, which are

Frontiers in Environmental Science | www.frontiersin.org 10 July 2020 | Volume 8 | Article 104

https://brand24.com/
https://www.frontiersin.org/journals/environmental-science
https://www.frontiersin.org/
https://www.frontiersin.org/journals/environmental-science#articles


fenvs-08-00104 July 23, 2020 Time: 17:22 # 11

da Costa et al. Legislation on Plastic Pollution

frequently delimited by diverse professional resources, culture
and timeframes. Consequently, it becomes necessary to more
proactively intertwine the different stakeholders toward the
development of evidence-based approaches that are not the
end-point of a linear method, but rather a stage of a more
circular, dynamic and integrative process, often described as
“knowledge brokering” (van Kammen et al., 2006) that may
lead to continuous improvements – tweaks – aimed at better
achieving the proposed goals. The brokering of knowledge may
be accomplished by actively fostering communication between
the involved parties, by setting common goals and agendas,
by organizing joint forums for researchers and policy makers
alike and by establishing the current and future informational
needs. In fact, in this regard, there is much that remains
unknown. Recently, SAPEA (Science Advice for Policy by
European Academies) published a Report reviewing the current
scientifically available evidence on the issue of microplastics with
the aim of informing the European Union Commission’s Group
of Chief Scientific Advisors (SAPEA, 2019). The conclusions
detail the mix of consensus on the pollution and impacts of
microplastics and how, in spite of the informed extrapolation,
significant speculation and many unknowns remain, reflecting
“both the immaturity of the field and its intrinsic complexity”
(SAPEA, 2019). The overall scientific conclusion does point
toward the (temporary) conclusion that microplastic pollution
does not constitute a widespread risk. However, if uncontrolled,
microplastic pollution, combined with its long-term persistence
and irreversibility, will lead to effect concentration thresholds
that will effectively constitute a widespread risk within a
century. It is therefore not surprising that the report exhorts
the development of “reasonable and proportional measures”
aimed at preventing the direct release of microplastics into the
environment and their formation from the fragmentation of
larger plastics. Policy tools, including bans and taxation, are
just some of the solutions required to address this growing
global concern. In the long-term, education, outreach and
awareness initiatives regarding the issue of plastic pollution and
microplastics, may represent the best strategies and approaches.
This can be achieved by actively developing and implementing
education and outreach programs to modify behavior (Kershaw
et al., 2011). Ocean, pollution, and waste management education
in schools could prove to be of great value, particularly, in the
long term, as education and behavioral changes of children
represent an important source of social influence among their
parents, peers and local communities (Hartley et al., 2015).

Another important step is that under consideration by the
European Chemicals Agency (ECHA). Currently under “opinion
development,” a proposal has been submitted considering
restriction options under REACH (Registration, Evaluation,
Authorization and Restriction of Chemicals) to address the
potential risks of microplastics. The proposed restriction scenario
aims at restricting the use of intentionally added microplastics
to consumer or professional use products of any kind (ECHA,
2019). Furthermore, the considered working definition was
deemed to be applicable to all polymers, and not solely to
thermosets and thermoplastics – i.e., plastics that are and are not
irreversibly molded after the initial forming, respectively (Rennie,

1999). The document focuses on numerous fields of applications,
including agriculture, cosmetics, paints and coatings, as well
as medical/pharmaceutical applications, detergents and the oil
and gas sectors. Although only aimed at intentionally added
microplastics, if entered into effect, this restriction will greatly
contribute to the reduction of primary microplastics into
the environment.

For secondary microplastics, reduction strategies are essential
tools to reduce the emission of the larger plastic materials
from which these smaller particles derive. Consistent and
complimentary measures must be continuously implemented to
help mitigate plastic pollution.

CONCLUSION

There has been a steady increase in awareness of the
environmental, economic, social, public safety and individual
health risks posed by (micro)plastic pollution. This has led to the
development of numerous and diverse sets of regulatory tools
at local, national, regional, and international levels. Whether
voluntary or compulsory, bottom-up governance, whilst highly
fragmented, has paved the way and made clear advances in
reducing some forms of plastic pollution at the global scale.
Internationally, the developed efforts vary in scope and range,
focusing on the manufacture, commercialization and use of
microplastics, while, at the national and regional levels, most
initiatives endeavor to curtail plastic pollution by imposing either
levies or bans, whether full or partial. Yet, such instruments
have insofar been deemed insufficient. Multiple jurisdictions,
producers and retailers lag behind and the industry continues
to actively fight some of the legislative propositions. At the
fundamental research level, there is also the need to gather
more data regarding the real prevalence and effects of these
materials in both biota and the environment as only such
a detailed knowledge will allow the suitable development of
adequate and efficient regulations. Bans, corporate commitments
and bioplastics will not curtail the current global plastic pollution
problem. Ultimately, the best approach for dealing with this
issue will include a multitude of multi-tiered approaches. These
will inevitably include bottom–up governance, local, national,
regional and international hard and soft laws. Better waste
management, as well as better infrastructures, are needed.
Corporations will have to reconsider the design of their products
based on the implementation of a closed, circular economy,
considering all stages of their products, from “cradle to the
grave.” Consumers will also have to adjust their behaviors, and,
together with manufacturers, shift toward a culture of reduction,
reuse, and recycle. Significant strides will then be possible for
the reduction of plastic entering the environment, though the
question remains: will that have been enough and on time?
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