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Highlights:
> Plasticis not as great a threat to oceans as climate change or overfishing;
» Corporations and governments focus on plastic to appear ‘green’;
» There is a focus on technology and personal choice to reduce plastic;
>

Large-scale behavioural, economic and political changes are needed to tackle environmental issues.

Abstract: Ocean plastic is a contemporary focal point of concern for the marine environment. However,
we argue there are bigger issues to address, including climate change and overfishing. Plastic has
become a focus in the media and public domains partly through the draw of simple lifestyle changes,
such as reusable water bottles, and partly through the potential to provide ‘quick fix" technological
solutions to plastic pollution, such as large scale marine clean-up operations and new ‘biodegradable’
plastic substitutes. As such, ocean plastic can provide a convenient truth that distracts us from the need
for more radical changes to our behavioural, political and economic systems, addressing which will help
address larger marine environmental issues, as well as the cause of plastic pollution, i.e. over-
consumption.
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1. Introduction

Over recent years, and partly through several high-profile films and documentaries such as Blue Planet
I, ocean plastic pollution has captured the public’s attention [1]. Plastic pollution is visually impactful,
and images of plastic filled shorelines or charismatic megafauna entangled or ingesting plastic have
become common. Coastal marine litter is also readily noticeable by the public and can affect enjoyment
of coastal areas [2]. Ingestion of and entanglement in plastic waste can cause the suffering and death of
charismatic marine animals, such as seabirds, turtles and cetaceans, which become apparent when
some wash up on beaches [3, 4]. Public opinion has also altered industry behaviour and even
government policies as a result of the high levels of public concern over plastic waste [5, 6], some recent
actions and implementations being discussed further below.

However, recent reports from international organisations in the latter third of 2018 have indicated the
severe level of threat to our planet and humanity from both climate change and biodiversity loss. The
Intergovernmental Panel on Climate Change (IPCC) report demonstrated the urgency of action needed
to keep warming within 1.5 9C, suggesting we have 12 years to make radical changes to our carbon
emissions [7]. The Convention on Biological Diversity (CBD) has also indicated that biodiversity loss is
another planetary emergency, and a recent interview with the executive secretary indicates that the
upcoming CBD report will suggest we have only two years to reverse this current decline [8].

In this viewpoint, we argue that plastic pollution has been overemphasised by the media, governments
and ultimately the public as the major threat to marine environments at the expense of climate change
and biodiversity loss. We discuss why this can be a convenient truth, especially as some mechanisms to
reduce plastic waste play into corporate greenwashing in a neoliberal economy rather than addressing
the root cause of overconsumption of resources.

In this article, we first outline the importance of the core planetary boundaries of climate change and
and biodiversity loss, before considering the scientific evidence on the ecological implications of ocean
plastic. We explore individual, technological, political and economic solutions to environmental
problems, concluding that major ecological and political reform is needed to successfully counter all of
the major environmental issues affecting our marine environment.

2. The importance of the core planetary boundaries of climate change and biodiversity loss

Although the recent outputs from IPCC and the CBD [7, 8] have indicated a renewed urgency to climate
change and biodiversity loss, the importance of these environmental threats are well established. When
the concept of planetary boundaries (safe operating limits of the Earth for humanity) was introduced in
2009, boundaries for both climate change and biodiversity loss were already considered exceeded [9],
with fishing playing a large role in reducing genetic, species and functional diversity of the ocean
ecosystems [10, 11]. These two planetary boundaries are presently, not only still exceeded, but
considered the core planetary boundaries with the ability to shift the Earth system into a new state [12],
hence needing urgent action to prevent major global changes.

Anthropogenic greenhouse gas emissions, largely from the burning of fossil fuels, are causing oceans to
warm and acidify. Coral reefs bleach more frequently and have less recovery time with warming
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temperatures [13], and predictions have indicated that coral reefs will be under severe threat unless
temperature rises are urgently limited [13]. Climate change also affects many other marine systems,
such as seagrass, with their ability for carbon sequestration, or kelp forests, which provide important
nursery grounds for juvenile fish [14, 15]. Climate change impacts are also associated with changing
species and disease distributions, particularly from hotter lower latitude regions towards the poles, and
such changes can also cause major ecological community change, and potentially also negatively affect
biodiversity [15].

We are also rapidly depleting our seas of fish, especially of large predatory fish [10], which greatly
influence community structure and potentially help regulate ocean carbon dynamics, helping mitigate
anthropogenic carbon emissions [16]. The extent of this overfishing is becoming more apparent as we
understand the true extent of historical under-reporting of catches [17]. Overfishing, along with
associated habitat damage from bottom trawling, is drastically changing many ecological communities in
our oceans [18], making them less resilient and potentially less able to supply food and other ecosystem
services to the most vulnerable communities who rely on fish as a source of protein [19].

3. Is ocean plastic at a planetary boundary level?

Whilst it is clear that ocean plastic pollution is a problem which needs to be addressed, there is
considerably less evidence of its effects at a planetary, ecological or toxicological level. While it is well
documented that ingestion of large plastic items or entanglement in plastic debris such as nets causes
harm to many marine animals and seabirds, the population effects of these deaths are largely unknown
[20, 21], though there is for evidence of reduced juvenile survival in some species [see 22]. Plastic is
known to break down into microplastics, the ecosystem and physiological and toxicological effects of
which are largely unknown, but generally considered a lower risk than ingestion of larger plastic items
[20, 23]. A recent assessment of the threat caused by ocean plastic has demonstrated that there is
evidence, but not full consensus, that plastic pollution should be considered as nearly reaching planetary
boundary thresholds (safe operating limits for humanity) [24]. Therefore, efforts to tackle plastic
pollution are important, but not as pressing as for the long-exceeded core planetary boundaries of
climate change and biodiversity loss.

4. Individual actions to environmental problems

The media attention given to plastic pollution has generated considerable interest in individual action to
reduce personal use of, especially, single use plastics [25]. Carrying reusable coffee cups and water
bottles and refusing plastic straws are perhaps the best examples of this. It could be argued that
individuals, corporations and governments recognising and reducing plastic consumption will lead to
other lifestyle and policy changes that will progress to addressing climate change and overfishing, i.e.
the 'gateway' view, or it could argued that optimism engendered by reducing plastic consumption could
lead to apathy and continued flights, consumerist over-consumption, etc., i.e. the 'complacency' view, at
a crucial window in time for the more radical actions that are urgently needed to mitigate climate
change [26, 27]. Whilst there may be some capacity for the former, we fear that the latter could be
more likely.
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At an individual level, we can understand some, perhaps more shallow aspects of plastic pollution
awareness as a projection of personal image. This is especially true for the younger generation with their
personal image being presented on social media [28]. Plastic pollution is not only a visible reality, but
also individual solutions to plastic pollution such as the use of reusable bottles and coffee cups are
themselves visible, and shareable on social media, creating the perfect ground for ‘environmental
branding’ of individuals and even corporations. Even community activities such as beach cleans can
correlate positive environmental behaviour with photograph opportunities. Much research is emerging
that demonstrates that self-curation of personal image is important on social media [28-30], and sharing
photographs and videos of using environmental products is likely to enhance this self-image. Climate
change and biodiversity loss do not possess the same branding incentives; ‘not flying’, for example, is
not something easily shared or ‘instagram-able’, and hence some motivations for individualistic actions
against plastic pollution are unlikely to be transferable to other environmental issues.

There is also evidence of a single-issue focus in environmental issues. In a study in 2008, previous
interest in biodiversity loss in the environmentally aware public had been largely lost and replaced with
a focus (amongst those engaged in environmental issues) on climate change [31]. Given public apathy
for long-term environmental concerns such as climate change [32, 33], it is evident that plastics now
occupy this environmental focus, likely at the expense of other concerns. Plastic pollution also occupies
individuals’ concerns for the marine environment, where other environmental issues such as climate
change and biodiversity loss have always been less well recognised in marine systems than in terrestrial
systems [34].

There is, however, evidence that individual actions have created a market demand for fewer plastic
products. For example, many coffee shops now offer discounts to customers using their own cups or
extra charges for customers who do not bring their own cups. This could be seen as a success of classic
neoliberal policy, in that markets will adjust to meet changing customer demand. However, there is no
evidence that the uptake of re-usable coffee cups has reduced the number of single-use coffee cups,
whilst in some cases, changes to alternatives are not as environmentally sound as customers may
believe. A recent petition to force high street retailers to move to cornstarch coffee cups was high
profile on social media, but few people questioned the complexities of changes in land use needed to
grow the cornstarch and the implications of land lost to food production [35]. Furthermore, the
‘lifestyle’ changes common in shallow level activism against plastic pollution (from carrying reusable
cups to going plastic free for a month) are relatively simple. The individual level choices to prevent
climate change are more challenging. For example, permanently changing diet away from meat and
many kinds of fish is needed [36] as is reducing consumerist consumption patterns, car reliance and
aeroplane flights, or more controversially, reducing our number of children [37].

As such, a focus on individual level action, at least at the level of the ‘how to make a difference’
checklists common on social media, is unlikely to successfully address the complex environmental issues
we face today [38], and may even be a distraction from the need to make structural changes to our
societal, political and economic systems [39, 40].
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5. Technological solutions to environmental problems

Technological solutions to environmental problems can fall into two categories. Firstly, the classic
neoliberalist consumer choice argument often produces alternative products to maintain the status quo
of the economy. For example, cornstarch coffee cups, as indicated above, are a solution to avoid plastic,
but allow coffee shops to continue as before, likely with increased costs passed onto customers. Such
solutions can also have different environmental consequences to the initial problems they address [35].
At a larger scale, technology can offer solutions to environmental issues, seemingly without changes
needing to be made to our consumerist lifestyles. For example, the recently launched Ocean Cleanup
project proposes to remove 50% of plastic in ocean gyres in a five-year period, essentially by sieving the
surface waters [41]. However, the project is far from perfect, as it is well-documented that much of the
plastic in the ocean is absent from surface waters [42, 43] and that the device will be unable to remove
microplastics from the water [44]. Critics suggest that the project deflects from the root cause of many
ocean plastics, our over reliance on conveniently packed goods [41], as well as discarded or lost fishing
equipment, often from poorly managed fishing practices [45].

Technological solutions also exist for addressing climate change, and ideas such as switching to energy
efficient light-bulbs and other household appliances have long been suggested as typical climate change
prevention responses common in many key educational texts [37]. However, recent work has indicated
that switching to a more efficient car and buying green energy are some of the only technological
solutions with major carbon impacts, and switching light bulbs to energy efficient bulbs has only a low
impact on carbon output of a typical home [37].

However, technological solutions can also form part of more radical changes, such as forming part of the
circular economy, where there is a stronger emphasis on reuse and recycling [46]. For effective plastic
recycling, technological input is vital, as plastic currently degrades each time it is recycled. New
approaches can begin to address these concerns and prevent plastic waste as well as fossil fuel
extraction to create new products [47]. For climate change and biodiversity loss, technical solutions
allow further reuse and recycling of products, reducing the energy requirements of production [48] and
limiting the extraction of natural resources which may lead to habitat degradation and biodiversity loss
[46]. As such, technological solutions can play a role, but achieve the most when combined with a new
political and economic outlook to the environment.

6. Political and economic solutions to environmental problems

Addressing global level environmental concerns requires major changes in human behaviour, as well as
major changes to industry practices, many of which are likely to be unpopular with all involved. Most
people understandably feel overwhelmed and disempowered by the severity and urgency of, in
particular, climate change and the threat it represents to the future of humanity and our oceans, whilst
corporations and governments (and some people) may fear that addressing climate change will call our
collective focus on consumption, materialism and economic growth into question [40]. At an
international level, restructuring our economy to reduce inequity, promoting open source ideas around
product reuse (such as the circular economy ideas discussed above), and finding alternative metrics to
well-being beyond our myopic focus on economic growth are all key to achieving global sustainability
and related environmental goals [26]. While some aspects of these required changes are being
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addressed (i.e. technological solutions within the circular economy as discussed above), many others are
not.

Political solutions can also be more effective in reduction of environmental harm than individual
choices, even if individual choices are made on mass. For example, while flying is one of the major
individual level changes which can be made to reduce carbon emissions [37], globally it equates to < 2%
of carbon emissions, due to the low number of people flying at a global level. It is therefore better for a
long-haul flyer, to restrict flying than to restrict meat consumption, yet globally, reduction of meat
consumption would have a far greater reduction in carbon emissions [36]. While reduction in flying is
clearly important, at a political level, it would be more effective to tax meat consumption or production
the reduce carbon (although the optimal solution may vary by country).

In practice, environmental policy which affects the marine environment is now mostly encapsulated in
Sustainable Development Goal 14, “Conserve and sustainably use the oceans, seas and marine
resources” [49]. This goal incorporates much policy regarding fisheries, marine protected areas,
pollution (including plastics) and climate change and acidification effects. While SDG14 has developed
recently, it encapsulates many ideas central to marine policy developed over several decades [50].
However, internationally, we are not on target with carbon emission goals [51]. Marine protected areas
are frequently poorly governed and ineffective [52, 53] and we are currently below a 10% target of
marine protected areas, despite recent scientific research calling for 30% protection [54]. Not only are
33% of fisheries classed as overfished [55], but many high seas fisheries would not be economically
profitable unless subsidised by governments [56]. As such, there is a clear shortfall in current political
and economic thinking surrounding the main marine environmental issues.

In terms of plastic pollution, however, there have been several recent flagship policy announcements.
For example, plastic bag bans or charges by supermarkets have been shown to lead to a demonstrable
reduction in plastic bag uptake in many countries and some evidence of environmental benefits have
been found as a result [5]. The European Union has recently proposed a ban on single use plastics, some
to be phased out by 2022, with 95% of bottles being recycled by 2025, and a 25% reduction in plastics
with no alternative by 2025 [57]. The UK has committed to “achieving zero avoidable plastic waste by
the end of 2042” in its recent 25 year plan [6], although it has made moves towards eliminating some
kinds of single use plastic sooner.

While it is possible to argue that these policies could be extended to more types of plastic than just
‘avoidable plastic waste’, or could be introduced more quickly, it is clear that increased public awareness
may have contributed to rapid formation of government policy in terms of plastic pollution [58].

7. Is plastic a convenient, but distracting truth?

At present the Earth faces a number of major anthropogenic environmental threats. Largely these have
a common cause, overconsumption of natural resources by a growing population. As discussed, to fully
address these threats, including the root cause of plastic pollution, large-scale political and economic
change is needed [25, 39, 59, 60]. However, plastic pollution has captured the attention of many people
and the levels of concern within the population have created (small) changes in industry practices, and
government policy which work within existing political and economic frameworks, cause minimum
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disruption to industry, but ultimately fail to address the root cause of environmental issues. If, as
discussed above, the momentum of the anti-plastic campaigns cannot be mobilised to support more
than one environmental cause, and if governments can be seen to be fulfilling their environmental
obligations by introducing policies such as slowly phasing out ‘avoidable’ plastic packaging, we argue
that ocean plastic pollution has created a convenient truth to distract environmental policy from more
serious and urgent threats.

8. The way forward for addressing global scale environmental issues

To address the current environmental threats we face, it is clear we need collective action at an
international level [61]. Many individual actions, such as using reusable coffee cups, buying sustainably
caught fish or replacing light bulbs with energy efficient alternatives, may have some effect within the
current dominant neoliberal political system. For example, they are likely to have the greatest effect,
not in directly reducing plastic pollution, preventing overfishing or reducing carbon emissions, but in
altering the behaviour of retailers offering these products, or in shaping small changes to government
policy.

Individuals need to target political systems to create real environmental change. At its most basic form,
this should include voting, but as history demonstrates, collective action relies on education (often
informal education and discussion) and challenging the status quo of debate [38]. Developing effective
environmental governance strategies at local, national and global levels is also likely to provide
integrated solutions to environmental problems [61, 62], but also strengthen the case for political
reform [63].

As scientists we have an important role in clearly describing the scale of environmental threats and what
can be done to prevent them. This role would include not overselling less important environmental
issues to publish in high-impact journals. Nor would it involve avoiding addressing important issues such
as climate change or jumping on new bandwagons when funding sources shift their priority focus. Policy
makers and NGOs need to consider solutions to problems beyond the confines of market economics,
especially when adherence to the laws of supply and demand do not afford optimal solutions. Finally,
politicians need to think beyond re-election in making decisions that may be for the benefit of the
country or planet. These decisions need to be discussed and implemented even if initially unpopular
with the electorate, and they need to focus on environmental benefits of action, and environmental
consequences of inaction, rather than solely economic benefits as is currently the norm.

9. Conclusions

It is not our intention in this article to question the importance of reducing plastic pollution, but to
highlight how it is a relatively convenient environmental issue on which we are focusing, at the expense
of neglecting other more pressing concerns. While small steps have been taken or are planned to help
reduce plastic waste, this should not prevent the large-scale systemic changes needed internationally to
tackle all environmental concerns, including longer-term more effective solutions to the plastic problem,
but extending to more radical large-scale initiatives to reduce consumption, decarbonise economies and
move beyond materialism as the basis for our well-being [26]. The focus needs to be on making the way
we live more sustainable by questioning our over-consumptive consumerist lifestyles, rather than a
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narrower focus on sustainable consumer choices, i.e. reform the way we live rather than tweak the
choices we make.
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