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Abstract: With changing consumption patterns, growing populations and increased urbanisation,
developing countries face significant challenges with regards to waste management. Waste plastic is
a particularly problematic one, with single-use plastic leaking into the environment, including the
marine environment, at an unprecedented rate. Around the world, countries are taking action to
minimise these impacts, including banning single-use plastics; changing petroleum-based plastics
to alternative bio-benign products such as paper, glass or biodegradable plastics; and improving
waste collection systems to ensure that all waste is appropriately collected and reprocessed or safely
disposed. However, these “solutions” are often met with resistance, from business, government
or civil society, due to the intended and unintended consequences, leaving many questioning the
most appropriate solution to reducing the leakage. This paper argues that there is no one single
solution to addressing the leakage of plastic into the environment, but that the solution is likely to be
a combination of the three approaches, based on local considerations.
Keywords: waste; plastic; marine litter; policy; biodegradable; leakage

1. Introduction
Recent publications [1–4] have provided valuable insights into the magnitude and extent of global
marine plastics. Jambeck et al.’s “Plastic waste inputs from land into the ocean” [1] identified the top 20
countries ranked by mass of mismanaged plastic waste. Twelve of these countries were classified
as low-income or lower-middle income countries, five were in Africa. The leakage of waste plastic
into the environment is a significant challenge facing developing countries, aggravated by changing
consumption patterns (which includes increased consumption of packaging, in particular plastic) and
weak waste collection services [5,6].
Public awareness regarding the leakage of waste plastic into the environment, particularly the
marine environment, has increased significantly over recent years. This increased awareness, driven
by growing concern for the environmental damage caused by plastics, has resulted in a backlash
against single-use plastics, such as plastic carrier shopping bags, and plastics found in the food services
industry (e.g., plastic straws, stirrers, cups and lids, cutlery, food containers—items typically used
“on-the-go”) and in the cosmetics industry (e.g., microbeads and cotton-buds).
According to Ocean Conservancy [7], the top 10 items found in coastal clean-ups in 2017, in order
of magnitude, included cigarette butts, food wrappers, plastic beverage bottles, plastic bottle caps,
plastic grocery bags, other plastic bags, straws, stirrers, plastic take out/away containers, plastic lids
and foam take out/away containers. As noted by Ocean Conservancy [8], “For the first time in over
three decades, plastics sweep top ten list of items collected during Ocean Conservancy’s International
Coastal Clean-Up” in 2017.
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These are the “waste products of a throwaway culture that treats plastic as a disposable material
rather than a valuable resource to be harnessed” [9].
2. Government and Business Response
The leakage of single-use plastic into the environment, and the resultant pressure from civil
society, has resulted in action by both government and business. Government has typically resorted
to bans on single-use plastics, or economic instruments such as taxes. Some of the earliest bans from
developing countries, typically on plastic carrier bags, include the local “ban on delivery or purchasing
of goods and materials in plastic wrappers or plastic bags in the state of Sikkim, India” in 1998 (Asia
region); a national ban on “plastic bags <30 µ and a levy on retailer for thicker ones” in South Africa in
2003 (Africa region); and a local “ban on the use of polyethylene bags in Córdoba, Argentina” in 2009
(Central and South America region) [9].
Recent announcements regarding restrictions at national level on a wider array of single-use
plastics, include the proposed directive from the European Union to implement consumption reduction
and market reduction measures on food containers, cups for beverages, cotton bud sticks, cutlery,
plates, stirrers, straws and sticks for balloons, and to push for a 90% collection rate of single-use plastic
bottles [10]. The UK Government has outlined its intentions to “eliminate all avoidable plastic waste”
by 2042 through various voluntary and regulatory interventions, in its recently published “A Green
Future: Our 25 Year Plan to Improve the Environment” [11]. Perhaps the most ambitious national plan is
that of India, where the prime minister has indicated his intent to eliminate all single-use plastic in the
country by 2022 [12]. Bans on single-use plastics at city-level have also been implemented, or currently
being planned by, amongst others, Montreal, Mumbai, New Delhi, Seattle and Vancouver.
Business has also taken strides to reduce the negative impacts associated with products at end of
life. At the World Economic Forum in Davos in January 2018, eleven global brand owners, retailers
and packaging companies committed to making 100% of their packaging reusable, recyclable or
compostable by 2025 or earlier. Companies included Amcor, Ecover, evian, L’Oréal, Mars, M&S,
PepsiCo, The Coca-Cola Company, Unilever, Walmart and Werner & Mertz, with Nestlé joining the list
in April 2018 and Colgate-Palmolive joining in June 2018 [13]. A number of global brand owners were
also amongst the 250+ companies that signed the New Plastics Economy Global Commitment, at the
Our Ocean Conference in Bali in October 2018. One of the aims of the Global Commitment being to
“eliminate the plastic we don’t need—the throwaway straws, cutlery and cups; unnecessary packaging
and items that can be replaced with better alternatives” [14].
With a strong drive to #BeatPlasticPollution, the United Nations Environment Programme [9]
has provided guidance on actions that the public, private sector entities and governments can take to
minimise the production and use of single-use plastics. These include: (i) waste management system
improvements, (ii) promotion of eco-friendly alternatives, (iii) social awareness and public pressure
and (iv) voluntary reduction strategies and agreements.
3. The Way Forward
As countries respond to the leakage of waste plastic into the environment, particularly our
oceans, three high-level, and some might argue, competing, “solutions” are emerging in the global
discourse—“ban it”, “replace it”, “close the tap”. In other words, (i) ban single-use plastics, as
many countries and cities are doing; (ii) replace petroleum-based single-use plastics with alternative
bio-benign materials, such as paper, glass or biodegradable plastics; or (iii) improve waste collection
coverage and send all collected waste to appropriate end-of-pipe treatment facilities, whether it be
engineered landfills, or recycling or recovery centres, thereby ensuring that plastic has little opportunity
to “leak” into the environment.
But is it one approach at the expense of the others? The author would argue that countries,
cities, businesses must find their “position” within these three options, depending on what they have
control over.
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However, great care must be taken when implementing such product replacement measures.
However, great care must be taken when implementing such product replacement measures.
Examples of switching from plastic carrier bags to biodegradable plastics or to paper bags, has shown
Examples of switching from plastic carrier bags to biodegradable plastics or to paper bags, has
that many of these products are not truly biodegradable, or only biodegradable under very specific
shown that many of these products are not truly biodegradable, or only biodegradable under very
conditions, often unattainable under normal environmental conditions. Shifts to alternative, bio-benign
specific conditions, often unattainable under normal environmental conditions. Shifts to alternative,
materials should be informed by a life cycle sustainability assessment, to ensure that net positive
bio-benign materials should be informed by a life cycle sustainability assessment, to ensure that net
environmental, social and economic benefits are achieved.
positive environmental, social and economic benefits are achieved.
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appropriate for local conditions.
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