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Executive Summary 
Plastics and plastic packaging have become increasingly dominant in the consumer 
marketplace since their commercial development in the 1930s and 1940s and are 
now a ubiquitous part of 21st century life. Over the last 50 years, plastics production 
has increased 20-fold, from 15 to over 300 million tons. Due to its increasing usage 
in various sectors of the global market, it is expected to double again over the next 
20 years and to almost quadruple by 2050. 

The key problem is that plastics, a long-lived material, is typically used for short-
term purposes. According to the Ellen MacArthur Foundation (2016), annually 95% 
of material value (USD 80-120 billion) is lost to the global economy after a short first 
use of plastics. Only 14% of packaging is collected for recycling, and plastics that do 
get recycled are mostly turned into lower-value applications that often cannot be 
recycled again for further use. In fact, globally 72% of plastic packaging is not 
recovered at all: 40% is landfilled and 32% leaks out of the collection system. It is 
either not recovered at all, or is collected but then illegally dumped or mismanaged.  

According to Jambeck et al. (2015), at least 8 million tons of plastics leak into the 
oceans every year. There is over 150 million tons of plastic waste in the oceans 
today, and without significant intervention, there could be more plastic than fish in 
the seas, by weight, by 2050 (Ocean Conservancy, 2015). From the rivers and 
coastal areas where people live, garbage is carried into the open sea where garbage 
patches, or gyres, are then formed. Worldwide, there are five major subtropical 
oceanic gyres: the North and South Pacific Subtropical Gyres, the North and South 
Atlantic Gyre and the Indian Ocean Subtropical Gyre.  

But plastics don’t only end up in the sea. A recent report by the Guardian newspaper 
illustrates how the beaches of some of the remotest, uninhabited islands in the 
Pacific, such as Henderson Island in the Pitcairn group, are now covered in many 
tonnes of plastic garbage, originating from across the world. (The Guardian, 
16.05.17). This was also reported in the recent documentary film ‘A Plastic Ocean.’  

Along with the aesthetic problem, plastic debris also poses an intolerable threat to 
wildlife through choking and starvation, by degrading into micro-plastics that are 
ingested by marine biota, by distributing non-native and potentially harmful 
organisms to new locations, and by absorbing toxic chemicals like persistent organic 
pollutants (POPs) that are already present in the sea from other sources. 

In the oceans, plastics garbage gradually disintegrates into small, millimetre-size, 
plastic fragments as a result of weathering and exposure to ultraviolet radiation 
(Barnes et al., 2009). The consequences are dire: many recent studies show how 
zooplankton can mistake these plastic ‘micro-beads’ for food and, once ingested, 
they can end up in their body tissue (Chua et al., 2014). Zooplankton are then eaten 
by a number of other species. This means that micro-plastics create a risk of 
contaminating aquatic food chains which, in turn, can expose humans to harmful 
chemicals through seafood. Micro-plastics or microbeads – particles 5mm in 
diameter or less – are also ingested by big cetaceans such as whales, with 
devastating effects. 

But larger plastic objects are just as big a problem. In many locations, dead animals 
are being found with stomachs full of plastic. A major, insidious effect of plastic 
ingestion is reduced appetite of the animal affected. A stomach full of plastic that 
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cannot be digested reduces an animal’s appetite, causing it to starve to death. 
Seabirds, fish and mammals all ingest floating plastics because it is mistaken for 
food. Sea turtles tend to eat plastic bags, mistaking them for jellyfish. Other harmful 
effects are internal injuries from sharp plastics objects and blockages of the 
digestive tract.  

The problems start on land. After being discarded, plastic is often inefficiently 
managed and therefore leaks into the oceans. Of the 8 million tons of plastic that 
enters the world’s ocean every year, less than 20% comes from ocean-based 
sources like fisheries and fishing vessels; the remaining 80% originates from land-
based sources (GESAMP, 2015). This massive increase in plastic waste leakage 
derives primarily from the increase in the use of plastics in fast-growing economies 
with underdeveloped waste-management systems. The study by Jambeck et al. on 
192 coastal countries estimates that they create 275 million tons of garbage annually 
of which 4.8 to 12.7 million tons of plastic ends up in the oceans. 

Currently there are no effective tools available to collect and clean up the 
accumulation of plastics and micro-plastics once they have reached the 
oceans. Prevention at source is therefore the key action required to deal 
with plastics pollution and its associated impacts. 

This is a short list of six critical actions that need to be taken: 

1. Minimise single-use plastic packaging and find sustainable alternative 
materials such as card, paper or vegetable products that can be composted. 

2. Make brand-owners who package and sell products responsible for the 
environmentally sound management of the packaging at the end of its life.  

3. Introduce incentives for the collection and recycling of plastic packaging in 
order to reduce the amount of waste produced and disposed: Beverage 
container deposit return systems are one successful example of such 
incentives. 

4. Improve the collection and recovery systems in high-leakage countries such 
as China, Indonesia, the Philippines, Vietnam or Sri Lanka. Enable them to 
appropriately manage the increasing amount of plastic waste they produce. 

5. Increase the value of plastics in order to incentivise plastics collection in 
countries where informal systems of waste picking and recycling prevail. 

6. Collect and re-process single-use plastics instead of discarding them. Avoid 
disposal into landfill or into aquatic environments and be directed into a 
reprocessing stream, to be turned into long-lasting products.  

In response to growing concern over plastic waste in the oceans, individuals, 
community groups, businesses and governments have initiated a wide range of 
programmes to try and curtail the growth rate of plastics leakage from land sources. 
These initiatives are detailed in the body of this report. 

In addition, a range of international and regional agreements and conventions have 
been developed to protect the oceans from dumping and contamination. These 
important protocols typically require the adoption of measures aimed at controlling, 
reducing and preventing pollution from land-based activities, from ships, from 
seabed and land-based activities, and from airborne pollution. These are useful 
frameworks that help governments of coastal countries to jointly work on these 
problems, but to date they have not halted the continued increase in plastics 
pollution of the oceans. 
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A COMPREHENSIVE AGENDA FOR ACTION 

According to Jambeck et. al (2015) “without waste management infrastructure 
improvements, the cumulative quantity of plastic waste available to enter the ocean 
from land is predicted to increase by an order of magnitude by 2025.” 

This massive growth in plastic-waste leakage would result primarily from increases in 
the overall use of plastic, linked to increasing affluence in fast-growing, emerging 
economies. The global magnitude of the problem means that political and business 
leaders need to give this topic top priority in meetings such as the G20 summits, the 
UN Assembly and the World Economic Forum. They need to agree effective national 
and international measures to curtail the environmental impacts of plastics waste. 

Levels of affluence and quality of waste management systems largely determine 
which countries contribute the greatest mass of uncaptured plastic marine debris. 
China, Indonesia, the Philippines, Vietnam and Sri Lanka are currently the highest-
leaking countries, unable to appropriately manage ever-increasing amounts of plastic 
waste. Better waste management in these countries is therefore a top priority. 

Just to achieve a 75% reduction of mismanaged plastic waste, management would 
have to be improved by 85% in the 35 top-ranked countries. This would require -  

• substantial infrastructure investments in low- and middle-income countries;  

• targeted international aid programmes to develop efficient waste 
management for these countries. (Jambeck, 2015); and 

• active measures by the United Nations to reinforce relevant international 
conventions such as UNCLOS (The UN Convention on the Law of the Sea). 

Additionally, policy measures to reduce plastics use would also decrease the amount 
of mismanaged plastic waste. If per capita waste generation were reduced to the 
2010 average (1.7 kg/day) in the 91 coastal countries that exceed it, and the 
percentage of plastics in the waste stream were capped at 11% (the 192-country 
average in 2010), a 26% decrease would be achieved by 2025. This strategy would 
target higher-income developing countries and might require smaller global 
investments.  

With a combined strategy, in which zero waste mismanagement is achieved in the 
10 top-ranked countries, and plastic waste generation is capped as described above, 
a 77% reduction could be realised, reducing the annual input of plastic waste to the 
oceans to 2.4 to 6.4 million tons by 2025 (Jambeck, 2015). But could measures be 
envisaged to further reduce this amount?  
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Key actions to halt the leakage of plastic waste to oceans 

Waste management and waste reduction need to be tackled at national levels in 
each country to reduce plastic emission levels to the minimum possible. This 
strategy will have important local benefits such as improved health and increased 
numbers of jobs in the waste management, recycling and manufacturing sectors, 
and improved local landscape amenity.  

National programmes need to target the following actions: 

• The introduction of sustainable alternatives to single-use plastic packaging 
through the development and use of re-useable products, or the selection of other 
materials such as card, paper or vegetable products that can be readily recycled 
or composted. The introduction of plastic bag taxes in UK and elsewhere, and the 
consequent large reduction in bag usage, shows how rapidly consumers and 
businesses can respond to economic incentives and disincentives. 
 

• Raising the demand for recycled materials by providing incentives such as 
reductions in Goods and Services Taxes on recycled-content products. This would 
help make these products more competitive and drive the demand for the 
collection of available materials after the first application. 

 
• The setting of mandatory recycled content targets for products that can use such 

content without product detriment, can also help guarantee long term markets for 
recycled plastics, making the business of recycling more attractive to investors, 
and driving the collection of single use products such as packaging. This would 
help to stabilise the recycling business sector and ensure that collection of plastics 
would continue in all market conditions. (In the UK, five major plastics recyclers 
went into administration in 2015-2016 due to low ‘virgin’ polymer prices related to 
low oil prices, reducing demand for their products.)  
 

• The development of container deposit schemes places a value on agreed 
packaging and ensures that high collection rates and reduced wastage rates are 
achieved, improvin the quality of recycled plastic input and, most importantly, 
removing these packages from the litter stream. (In USA, the 10 States with 
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deposit legislation provide 50% of recycled plastics materials, and collectors can 
obtain high prices for the recovered materials.)  

 
• Development of strategies to incentivise plastics collection in countries where 

informal waste picking and recycling systems prevail. Waste pickers tend to collect 
high-value plastics materials that make up only a small percentage (20%) of the 
amount of plastic waste that is then recycled. The remaining 80% remains 
uncollected, is illegally dumped into waterways and likely to leak into the oceans. 

 
• Tighter control is needed over the specifications and destinations of exported 

waste plastics to countries that may not have formal waste management 
infrastructure, to ensure that any residues are not disposed in places that can leak 
into waterways and to oceans. China annually imports over 14 million tons of 
waste plastics from Europe and the USA, and there have been concerns about the 
quality and purity of the imported materials. This has led to controls and the 
banning of unprocessed plastics (China Green Fence). Other Asian countries have 
not applied the same import controls, effectively providing ‘low cost waste 
disposal’ for unscrupulous waste operators. This loophole needs to be blocked at 
the source, assuring that less developed countries don’t have to cope with 
imported plastic waste. 
 

• Greater mandatory protection of waterways from plastics infiltration from roads, 
drains, sewerage treatment plants and landfills. Current measures do not prevent 
items such as bottles, caps, plastics granules, cotton buds, drinking straws, coffee 
stirrers from getting into the drainage system. Road drains need suitable screens 
for collecting macro-plastics. Industrial plastics businesses need to improve floor 
clean-up techniques and spillage controls to minimise the discharge of plastic 
pellets. Sewerage treatment plants need to install finer screens to intercept micro-
plastics. Local and national government law needs to be used to insure 
appropriate standards to ensure exclusion of plastics from pathways leading to 
oceans. 

• Make brand-owners who package and sell products responsible for the 
environmentally-sound management of the packaging at the end of its life. Each 
product made will ultimately need a defined pathway suited to easy recycling, and 
contain high levels of recycled content with the minimum of residual landfill 
materials. Brand-owners must ensure that there are acceptable end-of-life 
destinations for their packaging in the local market. This is especially important in 
Asia where waste management is less developed and regulations are not as 
rigorous as elsewhere. Brand-owners need to ensure that all packages are non-
toxic, recyclable and/or compostable. This may mean new packaging materials 
and designs. Some of this has been achieved in Europe and North America thanks 
to Extended Producer Responsibility (EPR) programmes for packaging. Transfer to 
other regions is urgently needed. 

CONCLUSIONS 

The growth of plastic waste is directly linked to increased per-capita consumption 
associated with economic growth and urbanisation, as consumers move to foods 
shipped in plastic packaging for freshness and freedom from contamination. A 
paradigm shift in the global and national management of this problem is required. 
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Long-term solutions must involve up-stream as well as downstream waste 
management strategies. In developing countries, improved waste management 
infrastructures are paramount and will require substantial resources and support 
from developed countries. In industrialised countries, urgent action on redesigning 
packaging, reducing, recovering and stabilising the markets for recycled plastics 
through mandatory recycled content is paramount. All countries need to curb the 
use of single-use plastics and assure protecting waterways from stray plastics. 
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1 INTRODUCTION 

Plastics and plastic packaging have become increasingly dominant in the consumer 
marketplace since their commercial development in the 1930s and 1940s and are 
now ubiquitous in the 21st century. (Jambeck et al., 2015) Over the last 50 years, 
plastics production has increased from 15 to 311 million tons. Due to its increasing 
usage in various sectors of the market, plastics production is expected to double 
again over the next 20 years and almost quadruple by 2050 (Ellen MacArthur 
Foundation, 2016).  

Although plastic materials are used in sectors such as construction, transportation 
and electronics, the largest market sector for plastic usage is packaging (Plastic 
Europe, 2013). Packaging materials are designed for immediate disposal and 
represents 26% of the total volume of plastics used (Ellen MacArthur Foundation, 
2016). As packaging materials, plastics are inexpensive, lightweight and high 
performing and in some ways can have a positive impact on the environment. For 
example, its low weight can reduce fuel consumption in transportation and its barrier 
properties can keep food fresh longer, reducing food waste. 

But despite the delivery of some such benefits, the current plastics economy also 
has important downsides.  

According to a study by the Ellen MacArthur Foundation, today, 95% of plastic 
packaging material value (USD 80-120 billion annually) is lost to the economy after a 
short first use. Only 14 per cent of plastic packaging is collected for recycling and 
the plastics that do get recycled are mostly recycled into lower-value applications 
that cannot usually be recycled again after use. Furthermore, 72% of plastic 
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packaging is not recovered at all, 40% is landfilled and 32% leaks out of the 
collection system meaning that either it is not collected at all or it is collected and 
then illegally dumped or mismanaged (2016). 

The second relevant drawback is that plastics generate significant negative 
externalities in three major areas: degradation of natural systems as a result of 
leakage, especially in the ocean, greenhouse gas (GHG) emissions as a consequence 
of production and after use incineration, and health and environmental impacts from 
toxins. 

According to Jambeck et al. (2015), at least 8 million tons of plastics leak into the 
ocean every year. Plastic can remain in the ocean for hundreds of years in its 
original form, then it can break into smaller pieces (micro-plastics) and remain for 
even longer, meaning that the amount of plastic in the ocean accumulates over 
time. There are over 150 million tons of plastic waste in the ocean today (Ocean 
Conservancy, 2015) and there is a high risk that without significant intervention, 
there may be more plastic than fish in the ocean, by weight, by 2050 (Ellen 
MaArthur Foundation, 2016). 

The production of plastics relies on finite stocks of oil and gas. Over 90% of plastics 
produced are derived from ‘virgin’ fossil feed-stocks. With 6% of global oil 
consumption used for plastics production, there is a considerable amount of GHG 
emissions associated with the production process. In 2012, these emissions 
amounted to approximately 390 million tons of CO2 for all plastics (Ellen MacArthur 
Foundation, 2016). The production process is responsible for most of these 
emissions, the remaining carbon being captured in the plastic product itself. Its 
after-use pathways determine how it is released in the form of GHG emissions. 
According to the study by the Ellen MacArthur Foundation, if the current growth of 
plastics usage continues as expected, the plastic sector will account for 20% of total 
oil consumption and 15% of the global annual carbon budget by 2050. 

Plastics are made of a mix of complex chemical substances that could have negative 
and adverse effects on human health and the environment. Marine plastics contain 
two types of chemicals: additive-derived chemicals and hydrophobic chemicals 
absorbed from surrounding seawater (Teuten et al., 2009). Some of the chemicals 
(for example nonylphenol) have oestrogenic activity and may disrupt the endocrine 
system when ingested by marine biota (Hirai et al., 2011). The 150 million tons of 
plastics currently in the ocean include roughly 23 million tons of these potentially 
harmful substances (Ellen MacArthur Foundation, 2016). 

 

2 THE OCEAN GYRES 

According to the National Oceanic and Atmospheric Administration in the USA 
(NOAA), a gyre is defined as a large system of rotating ocean currents that spiral 
around a central point, clockwise in the Northern Hemisphere and counter clockwise 
in the Southern Hemisphere. In other words a gyre is a network of currents that 
circulates water around the world. Worldwide, there are five major subtropical 
oceanic gyres: the North and South Pacific Subtropical Gyres, the North and South 
Atlantic Gyre and the Indian Ocean Subtropical Gyre.  
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The oceanic gyres tend to collect debris near their centres. The area in the centre of 
a gyre tends to be very calm and stable, therefore, all the debris that is taken into 
this stable centre gets trapped and circulates for years. From the coast around the 
ocean where people live, the currents move the garbage into the open ocean where 
the Great Garbage Patches are formed. There are six of them. There are five in each 
of the subtropical oceans between the continents and then there is a sixth all the 
way up in the Arctic. The most studied and notable gyre, the North Pacific 
Subtropical Gyre represents the boundaries of the entire Great Pacific Garbage Patch 
that is the biggest existing marine trash vortex. About 80% of the debris in the 
Great Pacific Garbage Patch comes from land-based activities in North America and 
Asia. Trash from the coast of North America takes about six years to reach the Great 
Pacific Garbage Patch, whereas trash from Japan and other Asian countries takes 
about a year. The rest of the debris in the Great Pacific Garbage Patch comes from 
boaters, offshore oilrigs and large cargo ships that dump or lose debris directly into 
the water. The majority of this debris is fishing nets.  

Although many different types of trash enter the ocean (glass, cigarettes, rubber, 
metal, balloons, bags, cans), plastic makes up the majority of marine debris in the 
garbage patches due to its durability, low cost and increased use in recent years. In 
terms of what sort of plastics can be found in the garbage patches, it is important to 
mention that it is not or at least not only about big things floating around there. 
Most of the garbage is actually really small, millimetre size, plastic fragments. Plastic 
does not biodegrade in the ocean but it just disintegrates into smaller and smaller 
pellets as a result of weathering and exposure to ultraviolet radiation (Barnes et al., 
2009). 

 

3 MICRO-PLASTICS 

The term micro-plastics is widely used to describe plastic particles with an upper size 
limit of 5mm in diameter which is the size range most readily ingested by many 
organisms (UNEP Year Book, 2014). Micro-plastics that are found in the environment 
are a diverse group of particles with various sizes, shapes, chemical compositions 
and specific densities that come from different sources. The difference between 
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primary and secondary micro-plastics is based on whether the particles were 
originally manufactured to be that size (primary) or whether they have resulted from 
the breakdown of larger items (secondary) (GESAMP, 2015). 

Primary micro-plastics are used as exfoliants in some products segments of specific 
personal care products such as hand cleaners, facial cleaners and toothpaste. 
Polyethylene (PE), polypropylene (PP) and polystyrene (PS) are the most common 
particles found in these kinds of product. A research conducted by Gouin et al., 
estimated that in 2012, about 6% of the liquid skin cleaning products marketed in 
the European Union, Norway and Switzerland contained micro-plastics. According to 
a survey conducted by Cosmetic Europe, PE represented 93% of the micro-plastics 
used in skin cleaning products in these countries in 2012. It has been found that the 
products typically contained between 0.05 and 12% of micro-plastics particles. 
Micro-plastics are also used in medical applications like for example in dentist tooth 
polish and, like the micro-plastics from personal care products they can reach the 
environment via wastewater. Micro-plastics are also used in drilling fluids for oil and 
gas exploration and industrial abrasives that contain, among others, acrylic, PS, 
melamine, polyester (PES) and poly allyl diglycol carbonate micro-plastics that can 
reach the environment if not used in closed systems and disposed of properly.  

An additional category of primary micro-plastics is raw materials used for the 
fabrication of plastic products, the so-called plastic resin pellets. These are usually 
spherical or cylindrical, approximately 5 mm in diameter and represent one of the 
main ways of transporting newly produced plastic between plastic producers and 
companies converting plastics into products. They can end up in the environment 
after accidental loss during transport or with run-off from processing facilities for 
example as a result of improper handling. Residues from plastic processing factories 
and re-granulate produced during plastic recycling can also escape and reach the 
environment. Studies reported very high concentrations of plastic resin pellets in the 
environment between the 1970s and the 1990s. Particularly high concentrations of 
pre-production pellets (up to 100,000 pellets/m of beach) were found on beaches 
close to plastic producing or processing sites (Duis and Coors, 2016). Although in the 
following years, a decline in the concentration of pre-production plastics in the 
environment has been reported, probably due to improved practice during handling, 
although other studies still revealed high concentrations in areas close to production 
facilities.  

Secondary micro-plastics result from the fragmentation and weathering of larger 
plastic items. Such a process can happen during the use phase of products such as 
textiles, paint and tyres or when the items have been released into the environment. 
General littering, dumping of plastic waste and loss from inappropriately managed 
landfill sites and during waste collection are considered to be the most important 
ways through which plastic waste can enter the environment. In fact, it has been 
estimated that 75-90% of the plastic debris in the marine environment originates 
from land-base sources. Litter can be blown into the environment from landfill sites 
by the wind especially in developing countries where, unlike in industrialised 
countries, the waste that is deposited in landfills is not regularly covered with soil or 
a synthetic material and the landfill is not surrounded by a fence to prevent debris 
from being blown away.  

Many ship paints and other protective paints contain synthetic polymers. Micro-
plastics can be released by spills during application of the paint, by abrasion during 
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use of the painted product and during paint removal. Micro-plastics can also be 
released as a consequence of abrasion from other plastic materials such as 
household plastics or abrasion from car tyres or can enter the environment through 
sewage waste. Although larger debris is removed in sewage treatment plants, there 
are no filters specifically designed to retain micro-plastics and it has been proven 
that terrestrial soils that have received sewage sludge do contain micro-plastic 
fibres. According to a study conducted by Browne et al., fibres lost from clothes and 
textiles during washing represent an important source of micro-plastics entering the 
sewage system (2011).  

Experiments conducted on waste waters from domestic washing machines 
demonstrated that a single item of clothing can produce >1900 fibres per wash 
suggesting that a large percentage of micro-plastics fibres found in the marine 
environment could be derived from sewage as a consequence of washing clothes. As 
the human population grows and people use more synthetic textiles, contamination 
of habitats by micro-plastics is likely to increase. In the next 40 years, the world 
population is expected to double and to be concentrated in large coastal cities that 
will discharge larger volumes of sewage into marine habitats, increasing the amount 
of micro-plastics that will be introduced into the environment if no measures are 
adopted to tackle the problem at its source. 

Both primary and secondary micro-plastics along with macro-plastics could enter the 
environment through wastewater. Most wastewater treatment plants (WWTPs) are 
able to capture macro-plastics but are unable to retain smaller micro-plastics. During 
the primary treatment step in wastewater treatment plants, floating solids are 
removed from the wastewater through screens, other heavy particles are retained in 
sand traps and floating material is removed in grease separators. Coarse screens 
have openings of about 20-50 mm, intermediate screens have openings of about 10-
20 mm and fine screens of about 2-10 mm, meaning that they are able to capture 
macro-plastics but are not suitable to remove micro-plastics (< 5mm size).  

The problem is trying to describe what is considered to be Coarse, Intermediate and 
Fine with the range of sizes. Also the definition of micro-plastics being <5 mm in size 
does not tell the full story as some will be ‘rod like’ and may have a length of 5 mm 
but a diameter of 1 mm, which means that they will pass through. The reality is that 
the finest screens would generally be 10mm to avoid blockages, so most of the 
micro-plastics will pass through. To scientists, a micro-particle would normally be 
measured in microns, that is approx 0.001 to 0.01 mm. This does make the above 
definition itself confusing, but has been adopted by the ‘plastics in oceans’ debate to 
indicate small particles and not big floating objects. 

It has been estimated that in the OECD countries, the wastewater from about 80% 
of the population is discharged to WWTPs but worldwide only about 15-20% of 
wastewater is treated. Untreated sewage in many regions of the world is directly 
discharged into the receiving waters and, although in most industrialised countries 
ocean disposal of sewage sludge is forbidden, some other countries dispose sewage 
sludge into the sea providing micro-plastics with a direct way into the aquatic 
environment.  

In terms of the contribution of primary and secondary micro-plastics to the overall 
amount of micro-plastics in the environment, there is no quantitative information. It 
is generally assumed that due to the large amount of macro-plastics entering the 
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environment, most of the micro-plastic in the environment is secondary, however 
fragmentation rates of macro-plastics are largely unknown. 

The fate of plastics in the aquatic environment depends on the density of the item. 
Plastics with a lower density than freshwater or seawater are buoyant whereas those 
with a higher density are submerged. In aquatic environments plastic items tend to 
be colonised by a variety of organisms. This fouling can increase the density and 
make a previously buoyant item sink below the water surface. On the other end, if 
other different organisms graze against the foulants, the density of the plastic item 
can decrease again resulting in the item coming back to the water surface.  

Whether it is lying on beaches or floating in water, plastic debris is exposed to solar 
UV radiation that facilitates the oxidative degradation of the polymers. Plastic marine 
debris undergoes weathering degradation and as a consequence it develops surface 
cracks and it fragments into progressively smaller particles. Both weathering and 
fragmentation rates are relatively rapid on beaches due to high UV irradiation and 
physical abrasion by waves, but tends to be much slower in plastic floating in 
surface water, in mid-water or in marine sediments, due to cooler temperatures and 
reduced UV radiation. 

According to Hidalgo-Ruz et al., micro-plastics dominate the plastic pollution found 
on the ocean surface. A research conducted in 2014 found that Arctic Sea ice also 
contains concentrations of micro-plastics that are several orders of magnitude 
greater than those reported in debris hotspots such as the Pacific Gyre (Obbard et 
al., 2014). Therefore, polar sea ice currently represents a significant source of micro-
plastics that may be released back into the ocean due to the increasing sea ice 
melting rate caused by climate change. 

As mentioned before, the solar radiation exposure of plastic objects on surface 
waters results in their photo-degradation, embrittlement and fragmentation by wave 
action. As the size of plastic fragments declines, the risk that they can be ingested 
by a wider range of organisms increases. Ingestion of micro-plastics has been widely 
reported in a range of marine organisms including seabirds, fish, mussels and 
zooplankton (UNEP Year Book, 2014). A recent study has shown that zooplankton 
can mistake micro-beads for food and that the micro-beads, once ingested, can 
transfer into the body tissue of the zooplankton (Chua et al., 2014). Zooplankton are 
near the bottom of the marine food chain and are eaten by a number of other 
species meaning that micro-plastics create a risk of contaminating aquatic food 
chains which in turn has the potential for increasing public exposure to harmful 
chemicals through seafood.  

Micro-plastics have also been identified as an emerging threat to much larger 
organisms, like whales for example, that are exposed to micro-plastics ingestion as a 
result of their filter-feeding activity (UNEP Year Book, 2014). A study conducted by 
De Miranda and De Carvalho-Souza on plastic pellet ingestion by two species of 
important edible fish caught along the eastern coast of Brazil, highlighted that micro-
plastics also represent a serious threat for big predators harvested for human 
consumption and consequently for human health (2016). The king mackerel is one 
of the most important resources caught by fishermen in north-eastern Brazil and it 
reported a very high rate of plastic ingestion (62.5%) followed by the Brazilian 
Sharpnose shark (33%) that is another important commercial resource commonly 
caught by Brazilian artisan fishermen. Between 2 and 6 plastic resin pellets were 
encountered in the stomachs of each fish with sizes of 1 to 5 mm. The high rate of 
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plastic ingestion reported in these two particular species, along with the possibility 
that big predatory fishes ingest micro-plastics as a result of their voracious feeding 
habits or as a result of ingestion of smaller prey items that had previously ingested 
micro-plastics, raises concerns on the impacts that micro-plastics could have, not 
only on the organism of the animal itself but also on human health. The presence of 
resin pellets in the guts of fish harvested for human consumption represents a 
potential public health hazard.  

Another serious problem associated with micro-plastics is that they contain a variety 
of potentially toxic chemicals, acquired during manufacture, that can be released 
into the environment, more specifically additive-derived chemicals (Teuten et al., 
2009). In addition to the potential of releasing additive chemicals into the oceans, 
micro-plastics can also absorb persistent, bio-accumulative and toxic substances, 
including POPs that are present in the oceans from other sources. Due to the fact 
that micro-plastics can be transported over long distances, it has been assumed that 
they might function as vectors for sorbed hydrophobic pollutants. Within a few 
weeks the substances that have been absorbed can become orders of magnitude 
more concentrated on the surface of micro-plastics than in the surrounding waters 
(Hirai et al., 2011; Teuten et al., 2009) presenting a mechanism that may facilitate 
the transport of chemicals to biota upon ingestion. Studies have, in fact, 
demonstrated that contaminants which had been sorbed to micro-plastics, are 
transferred to the organisms ingesting these micro-plastics. 

Many marine organisms tend to live attached to debris. Plastic debris and in 
particular micro-plastics are, in fact, often colonized by marine organisms such as 
bacteria, algae or diatoms or they can provide habitat for the larval and juvenile 
stages of marine animals. Due to the fact that plastic debris can persist in the 
environment for a very long time and can be transported over long distances, it can 
facilitate the transport of ‘alien’ species into environments where they were 
previously absent (Barnes, 2002). 

To summarise, micro-plastics floating in the ocean are increasingly considered as a 
serious global threat because they have the potential to both absorb and release 
chemicals in the marine environment, they can act as vectors for chemical transport 
into marine organisms causing chemical toxicity, they can potentially transfer 
chemicals from the surrounding environment into the marine food chains and they 
can contribute to the transport of alien species into different environments 
potentially causing an alteration of the balance of these environments where those 
species were previously absent. 

 

4 THE ORIGINS OF OCEAN PLASTIC DEBRIS AND HOW IT LEAKS INTO THE 

OCEAN 

According to Jambeck et al. (2015), at least 8 million tons of plastic enter the world’s 
ocean every year. Less than 20% of leakage comes from ocean-based sources like 
fisheries and fishing vessels while the remaining 80% originates from land-based 
sources (GESAMP, 2015). After being discarded, plastic is not appropriately and 
efficiently managed therefore, it leaks into the ocean. The massive growth in plastic-
waste leakage derives from the increase in the overall use of plastic. This increase is 
correlated with decreasing poverty, growing economies and rising consumption in 
fast-growing emerging markets together with underdeveloped waste-management 
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systems in these countries. The research conducted by Jambeck et al. on 192 
coastal countries, identifies the top 10 sources of ocean’s plastic waste and 
estimates that coastal countries create 275 million tons of garbage annually of which 
4.8 to 12.7 million tons of plastic flow into the oceans. 

 

 

 

As clearly shown by the diagram above, the majority of the plastic waste entering 
the ocean comes from just five countries: China, Indonesia, the Philippines, Thailand 
and Vietnam. According to a study released by the Ocean Conservancy and the 
McKinsey Center for Business and Environment (2015), these five countries are 
responsible for up to 60% of the marine plastic that enters our oceans. This is 
mainly due to the rapid economic growth that these countries are experiencing, a 
process that reduces poverty, improves the quality of life and consequently leads to 
increasing consumption of plastic and plastic-intensive goods. The major problem 
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registered in these five countries is that the increasing plastic demand for safe and 
disposable products is growing much more rapidly than local waste-management 
infrastructures, meaning that the waste produced is not efficiently and effectively 
managed and disposed.  

There are two major drivers responsible for the plastic leakage into the oceans. 

The first one is waste that remains uncollected. According to the Ocean Conservancy 
and McKinsey Center for Business and Environment, 75% of the ocean plastic debris 
that originates from land-based sources, comes from uncollected waste. Large 
amounts of waste are abandoned in public places where they decompose, are 
burned or are used for animal feed. In order to save on costs and ‘get rid’ of the 
waste, a large quantity of this uncollected waste is directly deposited into and 
around rivers and other water bodies, that function as direct pathways into the 
marine ecosystems. The remaining 25% leaks from within the waste management 
system itself. This so-called post-collection leakage can be caused by improper 
dumping or by formal and informal dump sites that are poorly located or lack proper 
controls. 

The second driver is the low residual value of some plastic waste. In the five 
countries responsible for the majority of the plastics that enter our oceans, formal 
recycling systems do not exist and are generally replaced by informal systems, the 
so-called waste-picking. Waste-pickers (individuals who collect materials from waste 
and then sell those materials to recyclers), tend to focus their efforts on high-value 
plastic. The Ocean Conservancy and McKinsey Center estimate that only about 20% 
of the municipal plastic-waste stream in these five countries has enough value to 
incentivise waste-pickers to collect it. The remaining 80% is therefore more likely to 
leak into the oceans. 

Source: McKinsey Center for Business and Environment, 2015 

 

5 PLASTICS IN OCEANS: WHAT ARE THE IMPACTS? 

Since the mass production of plastic debris commenced in the 1950s, plastic debris 
has accumulated in terrestrial environments, in the open ocean, on shorelines of 
even the most remote islands and in the deep sea. Since 1975, global plastic 
production has increased 620% with the largest market sector being packaging 
(single-used materials designed for immediate disposal). (Jambeck et al., 2015)  
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The Convention on Biological Diversity in 2012, counted 663 species affected by 
marine debris, which represents a 40% increase since the last review conducted in 
1997 which reported 247 species. According to Gall and Thompson (2015), nearly 
90% of the impacts were associated with plastic debris and about 15% of the 
species affected through entanglement and ingestion were found on the IUCN Red 
List as vulnerable, endangered or critically endangered species.  

Plastic pollution is a major threat to marine biodiversity, already at risk from 
overfishing, climate change and other forms of anthropogenic disturbance. The 
threats to marine life are primarily mechanical due to ingestion of plastic debris and 
entanglement in packaging bands, synthetic ropes and lines, or drift nets. 
Entanglement in and ingestion can be fatal, but it can also have a range of sub-
lethal consequences such as compromising the ability to capture and digest food, 
sense hunger, escape from predators and reproduce, as well as decreasing body 
condition and compromising the ability to move for short and longer distances 
(Convention on Biological Diversity, 2012).  

Major sources of the plastic responsible for entanglement are abandoned or lost 
fishing nets, also known as ‘ghost nets’, plastic packaging loops and plastic rope. 
Ghost nets pose a threat to fish, turtles, dolphins and other creatures which can 
become trapped and die. They can snag other nets, fishing lines and debris and 
become, over time, sort of rafts that can grow to hundreds of meters in diameter. 
Some of the nets can sink to the sea floor where they can still cause considerable 
environmental damage. Propelled by currents they can snag corals and damage 
other habitats such as sponge reefs and they still continue to catch animals (NOAA, 
2005). 

The harm to wildlife that can be caused by ingested plastics varies, depending on 
the digestive system of the animals, the amount and type of plastic ingested and the 
developmental stage of the animal. For example, certain birds such as albatrosses, 
are more vulnerable because they generally do not regurgitate plastics. When it 
comes to feeding their chicks they can regurgitate the content of their larger 
stomachs (including some plastics) but they tend to keep the bulk of the plastics in 
their second muscular stomach.  

One of the major effects of plastic ingestion is reduced appetite. The stomach full of 
plastic that cannot be digested reduces the animals’ appetite leading them to starve 
to death. Other harmful effects are blockage of the digestive tract and internal 
injuries that are particularly evident in sea turtles that tend to eat plastic bags 
mistaking them for jellyfish.  

As previously stated, plastic ingestion can also release significant amounts of toxins 
that are then taken up by the organism. These toxins can accumulate in the animals’ 
tissues and they can potentially be transferred up the food chain. Plastics can 
contain several chemicals with toxic potential, such as bisphenol A and derivatives, 
phthalates and halogenated flame-retardants (Teuten et al., 2009) that can be 
released into the environment. They also have the potential to transport 
contaminants. Plastics can absorb persistent, bioaccumulative and toxic substances, 
including POPs that are present in the oceans from other sources and that, being 
hydrophobic do not mix or bind with water. Within a few weeks the substances that 
have been absorbed can become orders of magnitude more concentrated on the 
surface of either macro or micro-plastics than in the surrounding waters (Hirai et al., 
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2011; Teuten et al., 2009) presenting a mechanism that may facilitate the transport 
of chemicals to biota upon ingestion. 

 

6 PLASTICS IN OCEANS: WHAT SHOULD BE DONE? 

Currently there are no available tools that would be effective to collect and clean-up 
the accumulation of debris such as plastic items and micro-plastic fragments in the 
open oceans. Prevention at sources is therefore the key action to take in order to 
reduce the amount of plastics that reaches the oceans and its associated impacts. 

A combination of measures with a focus on reducing the rate at which waste is 
produced as well as ensuring that appropriate management measures are in place 
for the safe disposal of material that cannot be reused or recycled, is necessary. 

What are the actions that should be taken to tackle the problem of plastics leaking 
into the oceans? 

• Reduce the production and usage of single-use plastic (packaging) and find more 
sustainable alternatives through the use of other materials such as card, paper or 
vegetable products that can be composted. 

• Collect and re-process single-use plastics instead of discarding them. Plastics must 
be directed into a reprocessing stream, to gain the value back and avoid disposal 
into landfill or the environment where it will stay for a very long time. In 2014 
plastics’ production was estimated to be 311 million tons. Plastic packaging 
represents 26% of the total volume of plastic used. Only 14% of plastic packaging 
is collected for recycling and the plastics that do get recycled are mostly recycled 
into lower value applications that may not be recycled again after use. 72% per 
cent of plastic packaging is not recovered at all; 40% is landfilled and 32% leaks 
out of the collection system (either not collected or illegally dumped or 
mismanaged) (Ellen MacArthur Foundation, 2016). 

• Make brand-owners who package and sell products, responsible for the 
environmentally-sound management of the packaging at the end of its life. This 
has been achieved thanks to the implementation of the Extended Producer 
Responsibility (EPR) programmes for packaging in Europe and North America. 
Extension to other regions is urgently needed. 

• Introduce incentives for collection and recycling of plastics and packaging in order 
to reduce the amount of waste produced and disposed. Beverage container 
deposit return systems are one successful example of such an incentive. 

• Reduce the amount of plastics that leak into the ocean or other parts of the 
environment by improving the collection systems and recovery infrastructure in 
the high leakage countries. High leakage countries are generally developing 
countries such as China, Indonesia, the Philippines or Vietnam that are 
experiencing a strong economic development with consequent increasing 
consumption of plastic products but that do not present an efficient and 
appropriate waste management system. As a result, these countries are unable to 
appropriately manage the increasing amount of plastic waste that is produced. 

• Increase the value of plastics in order to incentivise plastics collection in countries 
where formal recycling systems are absent and replaced by informal systems, like 
for example waste-picking. 
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7 WHAT IS THE WORLD DOING ABOUT PLASTICS? 

7.1 Ecover’s Ocean Bottle 

In 2014 Ecover launched its ‘Ocean Bottle’ to help rid oceans of plastic waste. 
Ecover’s new Ocean Bottle is made from 100% recycled plastic and 10% of this 
plastic is collected from plastic waste floating in our oceans. The plastic is collected 
through Waste Free Oceans (WFO), which is a public-private Foundation that pays 
fisherman to collect waste plastic for recycling. The plastic was sent to Closed Loop 
Recycling’s Plant in Dagenham to be processed. Philip Malmberg, Chief Executive of 
Ecover said, “Our ocean plastic bottle is just one small step on the way to solving 
the problem, but you’ve got to start somewhere – what we need now is to create a 
wider network of fishermen, recycling facilities and manufacturers to really make this 
happen. We also have to exploit existing supply chains and make it as easy as 
possible for manufacturers to use ocean plastic. At the moment the will is there but 
it’s just too much effort for many manufacturers to make it work.” 

7.2 Waste Free Oceans Foundation 

Waste Free Oceans (WFO) is a ground-breaking public-private Foundation aimed at 
mobilising and uniting the fisheries sector, public authorities and the international 
plastics industry in combating the growing issue of floating litter on the coastlines, 
rivers and seas. What started as a pilot project in Europe to encourage fisherman 
and the plastics industry to work together on marine litter has now resulted in 
worldwide actions and the joining of forces in clean-up operations on marine litter. 
WFO’s aim is to raise awareness of the issue of marine litter, to work on educational 
campaigns and to continue WFO’s pan-European and international projects of 
reusing the plastics waste from our oceans and seas, closing the loops for a 
sustainable future. 

7.3 Ocean Conservancy - ‘Fighting for Trash Free Seas’ 

The Ocean Conservancy is working hard to stop the flow of trash at the source 
before it has a chance to reach the water and have a negative impact on the wildlife, 
the beaches and the local economies. 

Over the last 25 years, the Ocean Conservancy has been bringing together 
passionate ocean lovers and it has been helping them to contribute to a vision for 
trash free seas. More specifically: 

• It has mobilised the International Coastal Cleanup which is the largest volunteer 
effort to clean up waterways and the ocean 

• It has researched and shared key details about what is trashing our oceans with 
the public, the scientific community and the decision makers and 

• It has prevented trash from entering the waters by working with everyone from 
individuals to businesses to change the behaviours that cause ocean trash. 

The Ocean Conservancy is leading the way with practical and pragmatic solutions 
that: 

• Empower people. The Ocean Conservancy leads a movement of people taking 
concrete actions every day to protect our ocean. It brings useful information and 
tips to people to empower them to stop the flow of trash before it hits our shores. 
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• Strengthen the science. The Ocean Conservancy is leading scientific work with 
business and academic partners to improve our knowledge of the ocean trash 
issue. 

• Promote good policies. The Ocean Conservancy built support for the Marine 
Debris Research, Prevention and Reduction Act and its companion bill in the in the 
Senate, the Trash Free Seas Act, to strengthen a national focus on marine debris. 

• Engage everyone in solutions. The Ocean Conservancy is bringing together 
leaders from industry, government and academia through the Trash Free Seas 
Alliance to bring innovative solutions to the ocean trash issue. Removing trash 
from our oceans and waterways is just one part of the solution. We also need to 
prevent trash from reaching our waterways and the ocean in the first place, and 
this is the reason why in 2012, the Ocean Conservancy launched the Trash Free 
Seas Alliance. The Alliance puts together industry, science and conservation 
leaders who share a common goal for a healthy ocean free of trash and provides 
a constructive forum focused on identifying opportunities for cross-sector 
solutions that drive action and foster innovation. The members’ aim is to reduce 
and, where possible, reinvent products and services that damage ocean wildlife or 
ecosystems. 

7.4 Plastic Whale - The World’s First Plastic Fishing Company 

Plastic Whale is an Amsterdam-based venture whose aim is to rid the world’s waters 
of plastic pollution. The company is making cleaning-up plastics its daily mission. In 
Amsterdam it organises sight-seeing and plastic fishing tours and corporate events 
via the city’s extensive canal system, fishing out plastic and trash that is found in to 
the canal waters and could eventually end up in the oceans. Most of the debris that 
is collected gets recycled, except plastic that is considered a valuable and useful raw 
material. Once enough plastic is collected, the company processes the plastic by 
shredding it, washing it and transforming it into small plastic granules that are used 
to create foam plates, a light and buoyant material that is used for constructing 
boats. The new boats that are created are then used to fish for more plastic bottles. 
Bottles and cups are used to create mosaics on the boat floors and the rest of the 
debris collected is used to manufacture unique skateboards called WasteBoards. 

Since its launch in 2010, the company has removed more than 50,000 plastic bottles 
and more than 10,000 kilos of various waste from the canals of Amsterdam, 
according to the founder Marius Smit. 

Smit envisions a world of plastic-free waters but also a world where people 
understand that everyday trash, such as plastic bottles, can be transformed into a 
valuable raw material. The aim of his work is to change people’s perception of 
plastic as a disposable material. He therefore created a social enterprise that is part 
of the solution to plastic pollution, making a positive contribution on a daily basis. 
The company aims to grow beyond Amsterdam and expand into other European 
cities and maybe even worldwide. 

7.5 US Start-up Bureo 

The US start-up Bureo is a skateboard company that fights ocean pollution and 
supports Chilean fishing communities by transforming discarded fishing nets into 
skateboards 
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The founders formed the company with a mission to do something positive to 
address the growing problem of ocean plastic pollution. They produce and sell 
skateboards that are built from trash, more specifically recycled plastic fishing nets. 
They decided to focus on recycling fishing nets because 10% of the ocean’s plastic 
waste comes from fishing gear and because the nets can be harmful for wildlife. 
Although net littering is worldwide problem, in Chile fishers tend to dump worn nets 
in the ocean because of the high cost of disposal. This was the reason why they 
created a programme called Net Positivia, Chile’s first ever fishnet collection and 
recycling system. They distributed collection bags in three villages and offered to 
compensate the local fishers’ organisations for every kilo of recycled nets. According 
to one of the founder, over the first six months, they were able to collect over three 
tons of nets. 

The recycled nets are melted down and fed into an injection mold that creates the 
skate decks, which have a fish-scale pattern across their surface for better grip. But 
the sustainability of the boards doesn’t end there. The wheel cores are constructed 
from 100% recycled plastic, and the wheel exteriors are made from 30% vegetable 
oil. The company uses 100% recycled paper and cardboard for packaging and only 
transports the nets from the villages to the factory in Santiago on trucks that have 
brought other cargo to the villages and would otherwise return to the city empty. 

7.6 Plastic Bags Ban 

Here are some of the countries where plastic bags bans have been introduced. For a 
more comprehensive picture follow the link:  
http://www.factorydirectpromos.com/plastic-bag-bans. 

• China: In January 2008, China’s State Council put a nationwide ban on plastic 
bags. The Cabinet has demanded all stores go plastic bag-free after June 1. This 
reduction will have a positive impact on the environment and it has been 
estimated that it will save China’s 37 million barrels of oil. 

• Ireland: Plastics bags have been taxed since 2002 with a reduction in plastic bag 
use of almost 90%. 

• Denmark: In 2003 Denmark introduced a tax to retailers for providing plastic 

bags. It was estimated that this saved about 66% of plastic and paper bags. 

• Wales: Since 1 October 2011, a minimum charge of 5p on all plastic and paper 
bags has been introduced to reduce the number of carrier bags used in Wales. By 
July 2012, it was reported that there was a reduction of 96% in the number of 
plastic bags given away by shops. 

• Italy: In January 2011, Italy banned the distribution of plastic bags that are not 
from biodegradable sources. 

• Scotland: On the 20th October 2014 a national 5p charge was introduced on all 
bags used in-store or online, resulting in the first year in a reduction of more than 
80% in the usage of single-use carrier bags. 

• Germany: The country imposes a recycling tax on all the stores that provide 
plastic bags. 

• England: Since October 5th 2015, an official bag charge was applied to all 
retailers with 250+ employees. Recent figures have reported England’s annual 

http://www.factorydirectpromos.com/plastic-bag-bans
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use of plastic bags dropped by 6 billion (85%) from approximately 7 billion every 
year with re-useable bags being widely adopted.  

• USA: As of July 2014, 20 states and 132 cities have bans in place or pending, 

meaning that 20 million US citizens are now living in an area where plastic bags 
are banned. 

• Mexico: Since August 2010, Mexico imposed fines on stores that give plastic 
bags to their customers. 

• Brazil: In October 2007 the country imposed bans on plastic bags. 

• Australia: Although the nation does not ban lightweight bags, the states of 
South Australia and North Territory along with some cities have independently 
banned the plastic bag. Coles Bay, Tasmania was the first location in Australia to 
ban plastic bags. The introduction of the ‘Zero Waste’ programme in South 
Australia led to its lightweight bag ban in October 2008. It is estimated that 400 
million bags are saved each year. 

• Africa: Bans and charges on plastic bags exist across Africa. South Africa, 
Uganda, Somalia, Rwanda, Botswana, Kenya and Ethiopia all have total bans in 
place. 

• Bangladesh: A strict ban on plastic bags was introduced in 2002 after the 
occurrence of floods from 1988 to 1998 that submerged two-thirds of the country 
in water. The cause of the floods was linked to littered plastic bags. 

• France: After pressure from shoppers, the biggest supermarkets in France 
imposed a ban on free carriers. They now charge between 2p and 42p for 
reusable bags. This has removed millions of free bags from high streets. The city 
of Paris adopted a full ban, effective January 2007. On the 1st July 2016, 
disposable plastic bags were banned in France. 

• Belgium: In 2007 a plastic bag tax was adopted across Belgium. Plastic bag use 
has diminished significantly since the tax was established and the number of bags 
used each year continues to decrease. 

• Haiti: In August 2012 the government passed a ban on plastic bags and foam 
food containers. Litter and the resulting flooding caused by clogged drainage 
channels were the reasons behind the ban. 

7.7 Degradable Plastic Bags:  

It is important to also state that many businesses have decided to promote the use 
of degradable bags as a solution to the problem created by bags discarded into the 
environment.  There are two types of degradable bags: one type is based on blends 
of starch and other plastics that can be broken down by bacteria in composting 
conditions back to water and carbon dioxide. The breakdown process takes typically 
six months. These can be described as biodegradable under ambient conditions; 
another type is made from conventional petro-plastics with the addition of catalysts 
that cause embrittlement after UV light exposure with the bags breaking up into 
thousands of fragments ranging in size from millimetres to fine powders but not 
necessarily degradable by bacteria. These can be described as oxo-degradable 
plastics and can take up to two to five years to break up into these small fragmented 
particles. This type of degradation process has been described by a Loughborough 
University report (Assessing the Environmental Impacts of Oxo-degradable Plastics 
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Across Their Life Cycle) commissioned by the UK Government, as not compostable 
according to international ISO and ASTM standards, not solving a litter problem and 
not necessarily having any environmental benefits and that they should be kept out 
of the mainstream recycling processes. 

Unfortunately many well-intentioned companies use oxo-degradable bags but are 
unaware of the mechanism of fragmentation and the consequential impact on 
oceans and the land environment. 

7.8 The Surfrider Foundation - Rise Above Ocean Plastics Campaign 

The Surfrider Foundation is a US grassroots non-profit environmental organisation 
that works to protect and preserve the world’s oceans, waves and beaches. The 
Foundation works at the local and state level to get plastic bags banned and help 
pass other plastic-reducing initiatives; raises awareness about the dangers of plastic 
pollution and advocates for a reduction of single-use plastics and the recycling of all 
plastics. 

7.9 Baltimore’s Inner Harbor Water Wheel 

The City of Baltimore designed, tested and implemented a solar-powered, trash-
eating waterwheel-driven garbage scow that’s plying the urban waters of the 
Chesapeake Bay, removing tons of trash from the Inner Harbor every day.  

The Water Wheel is situated at the mouth of Jones Falls (a major tributary for 
Baltimore’s Inner Harbor) and it is powered by the current and supplemented by 
solar panels. The wheel drives a series of rakers that pull floating trash out of the 
Falls and into a conveyor belt where it is deposited in a floating dumpster. A bank of 
booms span the outlet, making sure that all trash is guided towards the Water 
Wheel. The dumpster barge is independent and can be replaced when the dumpster 
is filled. The total operating capacity of the Water Wheel is 25 tons of garbage per 
day. 

The technology behind the Water Wheel was developed in 2008. The first water 
wheel spent three years in trials and in 2011 was removed from the Harbor because 
it could not keep up with the amount of garbage entering the Bay from Baltimore 
City. The new Wheel was launched in May 2014 and in its first major trial removed 
50,000 lbs of trash. 

By positioning the Wheel at the mouth of a major river, it can capture the entire 
Jones Falls watershed with a single short length of boom. The Jones Falls watershed 
encompasses 58 square miles of densely populated city. All drains lead to the sea 
and all drains in this watershed lead directly to the Water Wheel.  

The very important characteristic of the Water Wheel is that it catches plastic and 
other trash at the source before it has the opportunity to reach the ocean, before it 
becomes part of the North Atlantic Garbage Patch. 

7.10 Marine Litter Solutions Website by PlasticEurope. 

Plastics makers are working with NGOs and other public and private sector actors to 
develop and pilot systemic interventions that will focus resources on regions and 
economies where the most waste enters the ocean in order to have the most 
immediate and significant impact. 

The Declaration of the Global Plastics Associations for Solutions on Marine Litter is 
one of the first ways the world’s plastics makers are conserving our oceans and 
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combatting ocean pollution. Since the Declaration’s completion in 2011, 60 plastics 
organisations in 34 countries have voluntarily signed and committed to take action 
and make measurable progress. More precisely the members of the Declaration will: 

• Contribute to solutions by working in public-private partnerships aimed at 
preventing marine debris. 

• Work with the scientific community and researchers to have a better 
understanding of the origins and impact of marine litter and the impact of 
solutions to marine litter. 

• Promote science-based policies and the enforcement of existing laws to prevent 
marine litter. 

• Help develop knowledge of eco-efficient waste management systems and 
practices, particularly in communities and countries that are close to our oceans 
and watersheds. 

• Increase the opportunities to recover plastic products for recycling and energy 
recovery. 

• Control the transport and distribution of plastic resin pellets and products from 
supplier to customer in order to prevent product loss and encourage customers to 
do the same. 

Since 2011, more than 185 marine litter solutions projects have been planned, put 
into action or completed which means that there has been a 50% increase in marine 
litter projects since the Declaration was created. 

 

8 PROJECTS IMPLEMENTED TO REDUCE AND PREVENT MARINE DEBRIS 

8.1 Waste Free Environment 

The Waste Free Environment (WFE) is an initiative from the Gulf Petrochemicals and 
Chemicals Association (GPCA) that aims  to promote recycling and encourages a 
more responsible attitude towards litter disposal.  Through this initiative, every year, 
thousands of school children and volunteers across the Arabian Gulf come together  
and join forces to clean up their local environment. Every Waste Free Environment 
has a strong educational component. Participants learn about ‘Reduce, Reuse and 
Recycle’, they learn how to recycle through the explanation of what goes where and 
they learn that materials such as plastics can have a useful second life.  

In 2015, the third Waste Free Environment event, clean-ups took place in 20 
locations in 12 cities in the Arabian Gulf and for the first time, the project was 
successfully exported to Mumbai in India and Sittard/Geleen in the Netherlands. 
10,881 people participated in the campaign and 52 tons of waste were collected and 
transferred to recycling facilities. (www.wastefreeenvironment.com) 

8.2 Operation Clean Sweep 

Operation Clean Sweep is an international programme aimed at preventing the loss 
of plastic pellets and their potential release into the marine environment where they 
create both a litter problem and a threat to sea-life and wildlife.  

The programme is designed for the plastics industry in order to prevent the spread 
of pellets into the environment. It aims to assist each segment of the plastics 
industry (resin manufacturers, transporters and plastics processors) in order to 



© Artists Project Earth – Ocean Plastics: An Agenda for Action    

implement good handling practices with pellets towards achieving zero pellets loss. 
The programme also focuses on raising awareness among industry workers. 
Employees must be educated on how to properly handle and dispose of plastics 
pellets with the goal of reaching zero pellet losses at each step of the production 
processes. 

The programme was adopted and implemented in North America and in the UK and 
it has already resulted in the implementation of effective corrective action in many 
companies in the plastics industry in these regions.  
(http://www.opcleansweep.eu/the-program/) 

8.3 International Beach and Ocean Clean-Ups 

Every year, hundreds of thousands of people are involved in beaches and waterways 
clean-ups to help face the problem of litter and marine debris. The beach clean-ups  
keep our beaches beautiful but they also help to quantify and qualify the nature of 
the litter and marine debris problem. Government agencies around the world use 
this data to target efforts to combat marine debris. 

Currently, the largest beach-cleaning event is run by the Ocean Conservancy’s 
International Coastal Cleanup. In 2014, more than 560,000 volunteers from 91 
countries collected 16 million pounds of trash that instead of entering our seas and 
oceans were collected and properly disposed of or recycled. 

8.4 The Honolulu Strategy 

The Honolulu Strategy is a framework for global effort to reduce the ecological, 
human health and economic impacts of marine debris. 

In March 2011, 440 participants representing 38 countries, governments, research 
bodies, corporations including the Coca-Cola Company and trade associations such 
as Plastic Europe, came together for the Fifth International Marine Debris 
Conference that resulted in new commitments and partnerships to address the issue 
of marine litter at global, national and local levels. 

One of those commitments is known as the Honolulu Commitment. It is a cross-
sectoral approach to help reduce the occurrence of marine debris and the negative 
impact it has on the marine habitats, the global economy and biodiversity and the 
risks it poses to human health. The Honolulu Commitment encourages sharing of 
technical, legal and market-based solutions to reduce marine litter, improve local 
and regional understanding of the scale and impact of the problem and advocate the 
improvement of waste management worldwide. It also represents the first step 
towards the development of a global platform for the prevention, reduction and 
management of marine debris known as the Honolulu Strategy.  

The goal of the Honolulu Strategy is to provide a strategic framework for 
coordinated action plans to prevent, reduce and manage sources of marine debris. 
The Strategy aims at promoting sustained action to stop and reverse the impact of 
debris in coastal and marine environments by 2030. It is built around three main 
themes: 

• Prevention, reduction and management of land-based sources 

• Prevention, reduction and management of sea-based sources 

• Removal and processing of accumulated marine debris in the open oceans 
(surface and sea floor) and along shorelines 

file:///C:/Users/Kelvin%20Davies/Dropbox/Nextek%20Projects/(http:/www.opcleansweep.eu/the-program/)
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It presents several approaches for the reduction of marine debris and it calls for 
public awareness campaigns on the negative impacts of improper waste disposal on 
our seas and oceans – targeting street litter, illegal dumping of rubbish and poorly-
managed waste dumps.  

Improving national waste management programmes helps reduce the volume of 
waste in the world’s seas and oceans and the consequent damage to the 
environment and it also brings real economic benefit. The Republic of Korea is a very 
good example in this context. In the Republic of Korea, since 2003, a policy of 
Extended Producer Responsibility has been introduced on packaging (paper, glass, 
iron, aluminium and plastic) and specific products (batteries, tyres, lubricating oil). 
As a result of this initiative, 6 million metric tons of waste has been recycled 
between 2003 and 2007, resulting in a 14% increase of the country’s recycling rate 
and in the creation of economic benefits equivalent to USD 1.6 billion. 

8.5 PlasticsEurope - Zero Plastics to Landfill by 2020 

With the project ‘Zero Plastics to Landfill by 2020’, PlasticsEurope aims to prevent 
plastic products ending up in landfills once they become waste, not least because 
they contain important resources that could be re-used or recycled. According to 
Martin Engelmann, Advocacy Director and Director of Resource Efficiency at 
PlasticsEurope, societies in Europe have to become more resource-efficient through 
the commitment of reusing the waste we produce through re-use, recycling or 
energy recovery, instead of burying the waste into landfills. Although seven 
countries plus Norway and Switzerland have introduced landfill bans for plastic waste 
(so virtually no plastic waste is landfilled there), there are 10 EU Member States that 
landfill more than 60% of their plastic waste. These 10 countries are in principle the 
target of the project, however, to make it more operational, it has been decided to 
focus just on the 5 countries that together landfill more than 80% of Europe’s plastic 
waste: UK, Italy, Spain, France and Poland. According to Engelmann, if the goal is 
achieved, 80 million tons of plastic waste could be prevented from going to landfill. 

In terms of how it has planned to reach the zero plastics to landfill aim by 2020, re-
use is the first priority followed by sustainably recycling plastics. When sustainable 
recycling is not possible, advanced energy recovery processes are used to produce 
electricity and heat from the plastic waste. 

In achieving the ambitious target of zero plastics to landfill by 2020, PlasticsEurope 
is advocating for a ban on the landfilling of high-calorific waste by 2020 and it is 
establishing energy-from-waste and recycling platforms to promote best practice in 
energy recovery and recycling around Europe. PlasticsEurope is investing over one 
million euros per year to engage policy makers, stakeholders and the value chain in 
order to reach the target. 

8.6 Method’s Ocean Plastic Bottles 

As a small soap company, Method is committed to raise awareness on the issue of 
plastic pollution and use the business to demonstrate smart ways of using and re-
using the amount of plastic that is already in the environment.  

With the help of local beach clean-up groups and volunteers, Method has collected 
more than a ton of plastic from the beaches of Hawaii and thanks to the partnership 
with the recycling company Envision Plastics, it is turning it into bottles. Method’s 
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Ocean Plastic Bottles are in fact made from a combination of recovered ocean plastic 
and post-consumer plastic.  

Through this new and innovative use of recovered ocean plastic, the company hopes 
to show how design can be used to tackle environmental problems and prove that 
there are alternatives to the usage of virgin materials like post-consumer recycled 
(PCR) plastic for the production of bottles. 

8.7 Net-Works 

Net-Works is a collaboration project between the global carpet tile manufacturer 
Interface and the conservation charity the Zoological Society of London that aims at 
tackling the growing environmental problem of discarded fishing nets in some of the 
world’s poorest coastal communities. It enables local residents to collect discarded 
fishing nets and sell them back into a global supply chain where Interface transforms 
them into carpet yarn. 

The pilot project was run between June and October 2012, on the beaches in four 
local communities near Danajon Bank, a threatened coral reef in the Philippines, and 
it has demonstrated the economic viability of the scheme. In the first month, thanks 
to the collaboration with local communities and NGOs, Net-Works established the 
infrastructure to collect the fishing nets and it was able to gather 1,000 kg of nets. 

The scheme has been very successful throughout the years and recent data revealed 
that to date, Net-Works has been able to remove over 80,000 kg of nets from the 
ocean and coastal areas in the Philippines. 

8.8 Saltwater Brewery’s edible six-pack rings 

Working with Saltwater Brewery, a Florida craft beer brand targeting surfers, 
fisherman and ocean lovers, New-York based small advertising agency We Believers 
developed edible six-pack rings that are 100% biodegradable and constructed of 
barley and wheat ribbons from the brewing process. They are safe for the wildlife to 
eat and solid enough to support the weight and handling of the cans. 

According to We Believers’ Founder and CCO Gustavo Lauria, five 3D printer-
generated molds were used to manufacture the first batch of 500 edible and 
biodegradable six-pack rings for Saltwater Brewery’s main brand IPA. In April 2016, 
the new packaging was introduced at local events and venues, including the 
Saltwater Brewery Beer Garden and nearby points of purchase where consumers 
were able to see that the new design was as strong and solid as the environmentally 
harmful plastic rings. 

Working with engineers at a small startup in Mexico, the company aims to produce 
400,000 edible six-pack rings per month, which will be enough to cover the current 
monthly production of Saltwater Brewery. 

It is important to point out that the price of Saltwater’s edible six-pack rings is 
higher than the price of the plastic set previously used. However, Saltwater is 
confident that the environmentally friendly six-pack solution will gain traction thanks 
to the company’s fans and customers, many of whom are surfers and fishermen. 
The company also argues that, if larger brewers and beer industry leaders followed 
their example in their commitment towards protecting the environment, the 
production of six-pack rings would quickly become a financially viable solution with 
competitive pricing that could beat out the plastic rings that most beer companies 
use now. 
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8.9 Selfridges & Co - Project Ocean 

With the programme Project Ocean, Selfridges & Co wants to raise awareness of the 
impact that plastics have on the oceans. In order to do that the company is 
removing all single-use plastic water bottles from its food halls and restaurants 
which account for approximately 400,000 bottles a year. 

8.10 Beat the Micro-bead - International Campaign against Micro-beads in cosmetics 

After Unilever announced in December 2012 that all of its products worldwide would 
be plastic free by 2015, other multinationals started to adopt this approach. Follow 
the link for a comprehensive list of those companies:  
http://www.beatthemicrobead.org/en/industry. 

As part of their Beat the Micro-bead campaign, two Dutch NGOs, the North Sea 
Foundation and the Plastic Soup Foundation launched a smartphone App in 2012. 
The App allows consumers in the Netherlands to scan personal care products to 
check if such a product contains plastic micro-beads. In the summer of 2013, UNEP 
and the Environment and UK based NGO Fauna & Flora International partnered with 
these Foundations to further develop the App for international use. 

8.11 Container Deposit Legislation 

Around the world, countries have implemented container-deposit legislation in order 
to reduce the amount of plastic that enters the environment. 

These countries are: 

• Australia: In South Australia container deposit legislation was put in place under 
the Beverage Container Act 1975 and came into operation in 1977. It established a 
refund of 10 cents per can or bottle. A similar scheme is in practice in the Northern 
Territory, and new initiatives have been announced for New South Wales and 
Queensland (2017) and Western Australia (2018) leaving only Victoria currently 
without an active or proposed container deposit programme. 

• Canada: All Canadian provinces apart from the territory of Nunavit have their own 
deposit refund systems. Deposits range from 5 cents to 40 cents per unit 
depending on the material and size of the container and whether the container 
originally contained alcoholic or non-alcoholic beverages.  

• Croatia: In 2005, a deposit of 0,50 Kuna was placed on non-reusable containers 
with a minimum volume of 0,2 L. 

• Denmark: Container deposit legislation was put in place in 2002. It established a 
deposit of: 

- 1.00 DKK on cans, glass and plastic bottles under 1 L 

- 1.50 DKK on plastic bottles of 0.5 L 

- 3.00 DKK on cans, glass and plastic bottles of 1 L and over 

• Estonia: A universal deposit and recycling system for one-time and refillable 
containers has been in place since 2005. It established a deposit of: 

- 4 cents on non-returnable plastic up to 5L 

- 8 cents on plastic over 5 L, metal and glass 

http://www.beatthemicrobead.org/en/industry


© Artists Project Earth – Ocean Plastics: An Agenda for Action    

• Finland: Finland uses a deposit-based return system for beverage packages, which 
enables the efficient collection of packages for recycling. A beverage packaging tax 
of 0.51 euros per litre is collected for the package of certain alcoholic beverages 
and soft drinks but becoming a member of the operational return system provides 
an exemption from the tax. The deposits of 0.11 USD and 0.45 USD for larger 
containers, encourages consumers to return empty beverage packages for 
recycling. 

• Germany: Container deposit legislation was implemented in 2003. It covered 
glass, aluminum and plastic drink containers and imposed a refundable deposit of 
25 cents on one-way containers. 

• Iceland: Iceland was the first country in the world to set up a deposit on a 
national scale for a wide range of containers, in 1989. The deposit is the same for 
all bottles and cans and it is 15.00 ISK. 

• Israel: In 2001, container deposit legislation was put in place. The legislation 
covered containers over 100 ml and under 1.5 L and imposed a refundable deposit 
of 30 agorot. 

• The Netherlands: Container deposit legislation was implemented in 1993. It 
covered plastic and glass both refillable and one-way and imposed the following 
deposits: 

- 0.16 USD for non-refillable under 5 litres 

- 0.72 USD for non-refillable over 5 litres 

- 0.64 USD for refillable PET over 1 litre 

• Norway: Container deposit legislation was implemented in 1994 and imposed the 
following refundable deposits: 

- 0.16 USD for refillable under 5 litres 

- 0.40 USD for refillable over 5 litres 

• Sweden: Container deposit legislation was put in place in 2006. It covered 
aluminum cans and plastic bottles but the amount of refundable deposits is not 
specified by the legislation. 

• United States: There are currently 10 States in the US with container deposit 
legislation: 

- California (0.05 USD for bottles under 700 ml and 0.10 USD for bottles over 
700 ml) 

- Connecticut (0.05 USD) introduced in 1980 

- Hawaii (0.05 USD) introduced in 2005 

- Iowa (0.05 USD) introduced in 1979 

- Maine (0.15 USD for most liquor and wine bottles and 0.05 USD for all the rest) 
introduced in 1978 

- Massachusetts (0.05 USD) introduced in 1983 

- Michigan (0.10 USD) introduced in 1978 

- New York (0.05 USD) introduced in 1982 
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- Oregon (0.05 USD) introduced in 1972 

- Vermont (0.15 USD for most liquor bottles and 0.05 USD for all the rest) 
introduced in 1973 

 

9 CASE STUDY: THE STATE OF CALIFORNIA 

In 2005, The SeaDoc Society at the University of California, Davis Wildlife Health 
Center in partnership with the California Ocean Protection Council and State Coastal 
Conservancy, the Northwest Straits Commission, and NOAA’s Marine Debris Program 
and Office of Restoration, launched the California Lost Fishing Gear Recovery 
Project. The project asks ocean users to report the presence of lost gear and hires 
experienced commercial scuba divers to remove gear from near-shore waters in a 
safe and environmentally sensitive manner. Since May 2006, the Project has 
collected more than 45 tons of gear from California’s coastal ocean, mostly in 
Southern California, including areas around the California Channel Islands. It has 
also cleaned more than 1,400 pounds of recreational fishing gear off public fishing 
piers from Santa Cruz to Imperial Beach including more than 1 million feet of fishing 
line. 

After the passage of the Marine Debris Resolution in 2007, the California Ocean 
Protection Council (OPC) adopted an ocean litter implementation strategy in 2008. 
The strategy identifies broad approaches that could be taken by the state in order to 
eliminate marine debris. The first action identified is the creation of a producer take-
back programme or Extended Producer Responsibility (EPR) for convenience food 
packaging. The second action is a ban on polystyrene take-out food containers and a 
fee on single-use plastic and paper grocery bags. The third action is imposing fees 
on commonly littered products that are not suitable for take-back programme or 
ban. 

The State Water Resources Control Board has been developing amendments to 
state-wide water quality control plans to reduce and eliminate trash in California’s 
waterways. The amendments recognise trash as a pollutant and establish methods 
to control trash pollution in waterways at the state level. On April 7, 2015, the State 
Water Board adopted the so-called Trash Amendments which are the Amendment to 
the Water Quality Control Plan for Ocean Waters of California (Ocean Plan) to 
Control Trash and the Part 1 Provision of the Water Quality Control Plan for Inland 
Surface Waters, Enclosed Bays and Estuaries (ISWEBE Plan). With the adoption of 
the amendments the state aims to provide state-wide consistency for the Water 
Board’s regulatory approach to protect aquatic life and public health beneficial uses, 
and reduce environmental issues associated with trash in state waters while focusing 
limited resources on high trash generating areas. 

In addition to the Trash Amendments, two regions in California are leading the way 
in the reduction of trash in waterways. Since 2009, the Los Angeles Regional Water 
Quality Control Board in the Los Angeles River Watershed has implemented a total 
maximum daily load (TMDL) in order to reduce trash in the waterway through the 
installation of full capture devices in all storm drains. The San Francisco Bay uses 
Municipal Regional Storm Water Permits to reduce the discharge of trash to San 
Francisco Bay through a combination of source control practice (for instance plastic 
bags ban) and full capture devices in storm drains. 
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10 CASE STUDY – CHINA 

In 2013 China was identified as the world’s largest plastic producer. As a result of 
this increasing production and poor internal management, China also leads the way 
in terms of plastic waste, specifically in terms of the amount of plastic debris that 
enters the oceans (China is responsible for an estimated 28% of the plastic swept 
into our waterways) (Jambeck et al.,). With an increase of 300 million urban 
residents expected by 2025 and growing rates of consumption, it is crucial that 
China develops efficient measures to deal with its plastic waste. 

As the economy of China grows, its demand for recycled plastic grows as well. For 
the past few decades, China was buying as much recycled plastic as possible 
especially from the US. China was accepting any standard of recycled material and 
what could not efficiently be processed was ending up in Chinese landfills. Despite 
the profitability that derived from it, this practice resulted in mountains of waste 
developing within China that posed both environmental and health risks. With the 
implementation of the Green Fence Initiative in 2013, this practice was put to an 
end. The Green Fence Initiative tightened restrictions on importing recycled 
materials and other scrap for processing and it increased inspections. From 2013 
onwards, China only accepted the least contaminated materials and although this 
means more plastic waste in American landfills until proper investments are made in 
recycling infrastructure, for China it means lower levels of non-domestic waste 
entering the system. 

Despite receiving less international plastic waste, domestic production of plastic is 
very high with a per capita plastic consumption doubling between 2005 and 2010 
from 22 kg to 46 kg (Velis, 2014). Jambeck et al. (2015), estimated that 5 billion 
pounds of the plastic waste produced in China in 2010 ended up into the ocean. 

The reasons why this is happening are: 

• An exploding economy: China’s waste system was not designed to cope with the 
amount of waste produced by China’s growing affluence. 

• Changing consumer habits: individuals are consuming at a higher rate especially 
products involving plastic. 

• Attitudes towards waste: people, especially in rural areas, tend to not put a lot of 
value on proper waste disposal. 
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• Waste collection: only 40% of all the waste is collected, and even when collected 
it has been estimated that about 10% disappears between collection and dump 
sites. 

• Landfill management: the majority of the landfills in China are located along the 
coast and waterways. Even if the waste reaches the landfill sites, mismanagement 
and poor maintenance result in much of the waste being swept into the water by 
wind and rain. 

So, what is China doing to tackle the issue of plastic waste? 

• Some of China’s provinces and companies are moving into business operations 
that encourage the growth of the circular economy, meaning that they design 
products that can be taken apart, re-blended or recycled so that waste is not an 
end result. This effort is complemented by the fact that the China Petroleum and 
Chemical Industry Federation recently signed onto the World Plastics Council 
whose major aim is the reduction of the plastic waste that enters the 
environment. 

• Three associations representing China’s plastics industry have signed onto the 
industry’s Global Declaration for Solutions on Marine Litter, in order to help find 
and implement solutions for keeping plastics out of the ocean. The China 
Petroleum and Chemical Industry Federation, the China Synthetic Resin Marketing 
Association and the China Plastics Processing Industry Association have officially 
signed onto the Global Declaration and committed to contribute to scientific 
research, knowledge sharing and partnerships to develop post-use solutions that 
treat plastics as resources and keep them out of the marine environment. 

• The China Plastics Processing Industry Association has become the latest trade 
organisation to sign up to an industry-wide programme, Operation Clean Sweep 
(OCS), in order to prevent plastic pellets ending up in the marine environment. 

• In January 2008, China’s State Council put a nationwide ban on plastic bags. The 
Cabinet has demanded all stores go plastic bag-free after June 1. This reduction 
will have a positive impact on the environment and it has been estimated that it 
will save China’s 37 million barrels of oil. 
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• China joined the International Coastal Clean-up (ICC) Campaign in 2007 and 
thereafter organised the annual ICC campaigns. 

• The National 12th Five-Year Plan on Environmental Protection (2011-2015) 
addresses, among other issues, the pollution in several important estuaries with 
special attention to the Bohai Sea, an inner sea of China which is close to the 
Yellow Sea. Efforts have been focused on preventing land-based pollutants, not 
only chemical but also solid waste, from reaching the estuaries and the sea as it 
has been recognised in China that the control of land-based pollutant sources, 
including marine litter, is an important step in the protection of the marine 
environment. One of the aims of the Five-Year Plan is to prevent potential 
pollution from aquaculture industry as well as from other sources such as disposal 
of garbage at sea, oil spills and solid waste dumping. 

• The 12th Five-Year Plan on Transportation (2011-2015) recognises marine litter 
as a critical issue. The Plan proposes the creation of facilities in major ports in 
order to collect waste and prevent such waste being accidentally lost in the sea. 

 

11 CASE STUDY – INDONESIA 

According to Jambeck et al. (2015), Indonesia has been identified as the second 
biggest source of plastic waste dumped into the sea worldwide. With China as the 
biggest source, together they account for about a third of the world’s plastic waste.  

According to the same study, in 2010 Indonesians living along the coast produced 
about 3.2 million tons of mismanaged plastic waste, about 10% of the world total.  

A combination of insufficient and inappropriate infrastructure, a population boom 
and poor public education has created a crisis in Indonesia that needs to be faced as 
soon as possible in order to tackle the issue of plastic waste entering rivers and the 
oceans. 

What is Indonesia doing to tackle the problem? 

• In February 2016, Jakarta and eight other cities started charging customers for 
plastic bags. A further 14 cities are waiting to see how it works in the nine pioneer 
cities. 

• According to Tuti Hendrawati Mintarsih, Directorate General for the Environment, 
Indonesia has already developed a prototype of biodegradable plastic that is 
made out of corn-starch that degrades faster than existing types of plastic. 

• Since 2008, the Indonesian government has put in place massive regulation 
reforms on waste management, and particularly plastic waste. However, no 
improvement has been registered so far, due to the fact that enforcement of 
these rules remains an on-going problem in the country. 

• In order to deal with plastics already in landfills, the Jakarta start-up company 
Pfuze collects plastic bags from the city’s trash dumps and it turns them into 
durable linings for reusable tote bags.  

• In terms of the plastics that have already reached coastal waters, a study has 
found that building a system of floating barriers and platforms to collect plastic 
debris could be very effective. But a ten-year project that placed these kinds of 
collectors near Chinese and Indonesian coasts were able to remove 31% of 
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macro-plastics. What would seem to be an excellent and potentially effective idea, 
it is just theory at present. 

• The Ciliwung Institute, an Indonesian NGO, organises regular clean ups of the 
rivers and develops educational programmes for the local population. This activity 
is of particular importance due to the fact that, according to Friends of the Earth 
Indonesia, 85% of the plastics garbage problem is caused by people’s lifestyles. 

• In 2006, giant retailer Carrefour Indonesia changed its regular plastic for 
degradable plastic which it claims degrades within two years. Carrefour provides 
degradable plastic bags for free and offers reusable bags for purchase. But these 
bags contain oxo-degrading additives that make the bags fragment, which 
arguably creates an even greater environmental hazard.  

• The city of Bandung is collaborating with the US government to develop and 
implement a waste-to-energy project to recycle plastic waste and turn it into 
energy. The project is currently in a trial period. 

 

12 EXTENDED PRODUCER RESPONSIBILITY 

Extended Producer Responsibility (EPR) is a producer-end mechanism that aims to 
reduce waste, particularly plastic waste, by increasing recycling and decreasing 
dependency on raw materials. EPR moves the cost of managing post-use products 
partially or fully from local governments to the producing industry. It is based on the 
‘polluter pays’ principle, making waste producers responsible for the recycling and 
disposal of their waste. Asking the industry to take back products at the end of a 
product’s life, encourages the industry to design products in ways that enhance their 
reusability. It incentivises them to develop designs that minimise the impact of their 
products by diverting waste from entering landfills and by increasing recycling of 
reusable materials, thus decreasing the sources of marine pollution. 

At least 33 countries around the world have implemented effective EPR policies. 
Germany’s Packaging Ordinance is a very good example in this context. It 
dramatically increased recycling and it reduced plastics packaging from 40% by 
volume to 27%. Another relevant example is Canada where the provinces of 
Quebec, Manitoba and Ontario have EPR programs for packaging and printed 
materials. 

 

13 LEGISLATION IMPLEMENTED TO PROTECT THE MARINE ENVIRONMENT 
AND TACKLE THE ISSUE OF PLASTIC POLLUTION 

13.1 Convention on the Prevention of Marine Pollution by Dumping of Wastes and other 
Matter 1972 

The Convention on the Prevention of Marine Pollution by Dumping of Wastes and 
other Matter 1972, also known as the London Convention, is one of the first global 
conventions to protect the marine environment from human activities and it has 
been in force since 1975. It promotes the effective control of all sources of marine 
pollution and the development and implementation of effective strategies against the 
dumping of wastes and other matter. Currently 87 States are Parties of this 
Convention.   
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In 1996, the London Protocol was agreed to further modernise the Convention and 
eventually replace it, and it entered into force on 24th March 2006. Under the 
Protocol all dumping is forbidden except for acceptable wastes on the so called 
‘Reverse List’ which include:  

• Dredged material 

• Sewage sludge 

• Fish wastes 

• Vessels and platforms 

• Inert, inorganic geological material 

• Organic material of natural origin 

• Bulky items primarily comprising iron, steel and concrete 

• Carbon dioxide streams from carbon dioxide capture processes for sequestration 

Thanks to the implementation of the Convention and its Protocol, the unregulated 
dumping and incineration activities that developed in the late 1960s and early 1970s 
have been stopped. Parties of the Convention implemented regulatory programmes 
to assess the need for and the potential impact of dumping. They elimination of 
certain types of waste dumping gradually made this regime effective in pollution 
prevention. 

13.2 International Convention for the Prevention of Pollution from Ships (MARPOL) 

The International Convention for the Prevention of Pollution from Ships, also known 
as the MARPOL Convention was adopted in 1973 and it is the main international 
convention covering prevention of pollution of the marine environment by ships from 
operational or accidental causes, and it currently includes six technical Annexes. 
Among the Annexes, the most important one for our purposes is Annex V, which 
entered into force in 1988 and focuses on the prevention of pollution by garbage 
from ships. The Annex deals with various kind of waste and specifies the distances 
from land and methods in which this garbage has to be disposed. The most 
important feature of the Annex is that it imposes a ban on the disposal into the sea 
of all forms of plastics.  

A total of 122 countries have ratified the Treaty and there is evidence that the 
implementation of MARPOL has helped to reduce the marine debris problem. 

13.3 OSPAR Convention 

The OSPAR started in 1972 with the Oslo Convention against dumping and was 
broadened to cover land-based sources and the offshore industry by the Paris 
Convention of 1974. These two conventions were unified, updated and extended by 
the 1992 Convention for the Protection of the Marine Environment of the North-East 
Atlantic, also known as the OSPAR Convention. The OSPAR Convention is the 
mechanism by which 15 Governments and the EU cooperate to protect the marine 
environment of the North-East Atlantic Ocean around Europe. The Convention has 
been signed and ratifies by all the contracting parties of the Oslo and Paris 
Conventions (Belgium, Denmark, the European Union, France, Germany, Iceland, 
Ireland, the Netherlands, Norway, Portugal, Spain and the UK) along with 
Luxembourg and Switzerland. 
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The OSPAR Convention presents a series of Annexes that deal with the following 
areas: 

• 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) 

• Protection and conservation of the ecosystems and biological diversity of the 
maritime area (Annex V) 

13.4 Convention for the Protection and Development of the Marine Environment of the 
Wider Caribbean Region 

The Convention for the Protection and Development of the Marine Environment of 
the Wider Caribbean Region, also known as the Cartagena Convention, was 
implemented in 1987 and it is the only legally binding environmental treaty for 
governing marine debris in the wider Caribbean. Through the Convention and its 
Protocols, governments commit to protect, develop and manage their common 
waters individually or jointly. The Convention requires the adoption of measures 
aimed at preventing, reducing and controlling pollution from ships, dumping, seabed 
activities, land-based activities and airborne pollution. 

The Cartagena Convention has been ratified by 20 countries and governs the marine 
environments of the Gulf of Mexico, the Caribbean Sea and certain areas of the 
Atlantic Ocean. 

13.5 United Nations Convention on the Law of the Sea (UNCLOS) 

The United Nations Convention on the Law of the Sea (UNCLOS) entered into force 
in 1994 and it currently represents the most applicable overarching legal framework 
addressing marine debris. The Convention calls for the protection of the entire 
marine environment from all sources and types of marine pollution, including marine 
debris. It does not directly address the issue of terrestrial waste reduction apart 
from the Article 207 where it asks states to implement national legislation aimed at 
combating pollution from rivers, estuaries and pipelines. 

13.6 EU Directive 94/62/EC on Packaging and Packaging Waste 

The EU Directive 94/62/EC on Packaging and Packaging Waste aims to coordinate 
and harmonise national measures concerning the management of packaging and 
packaging waste in order to prevent any impact on the environment of the Member 
States and third countries, or reduce such an impact by providing a high level of 
environmental protection.  

The Directive covers all packaging placed on the market in the Community and all 
packaging waste, whether it is used or released at industrial, commercial, office, 
shop, service, household or any other level, regardless of the material used. It 
proposes measures aimed at preventing the production of packaging waste as a first 
priority, and aims at reducing the final disposal of packaging waste through the 
reuse, recycle and the recovery of such waste. 

13.7 US Legislations Implemented to Protect the Oceans 

1) Marine Debris Research, Prevention and Reduction Act (MDRPRA): The MDRPRA 
established programmes with the National Oceanic and Atmospheric 
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Administration (NOAA) and the United States Coast Guard aimed at identifying, 
assessing, reducing and preventing marine debris. 

2) Shore Protection Act (SPA): The SPA applies to the transportation of municipal 
and commercial wastes in coastal waters and it aims at minimising debris from 
being deposited into coastal waters from inadequate waste handling procedures 
by waste transporting vessels. 

3) Marine Protection, Research and Sanctuaries Act (MPRSA): The MPRSA, also 
known as the Ocean Dumping Act, has been implemented to forbid - 

• Transportation of material from the US for the purpose of ocean dumping 

• Transportation of material from anywhere for the purpose of ocean dumping by 
US agencies or US-flagged vessels 

• Dumping of material transported from outside the US into the US territorial sea 

 

14 PHB - A BIOPLASTIC THAT IS DEGRADABLE AND FOOD FOR FISH 

14.1 Effects of poly-beta-hydroxybutyrate on juvenile sea bass upon ingestion 

Poly-Beta-Hydroxybutryrate (PHB) is a compound that serves as an intracellular 
energy and carbon reserve for bacteria. PHB can be used as bio-plastic material 
once it is modified with additives however is not yet widely used.  It is insoluble in 
water and it has been shown that it can biologically degrade into beta-hydroxybutric 
acid. This acid can show growth inhibition towards certain pathogens and protect 
species like other short-chain fatty acids do. Therefore, it can be argued that if PHB 
is supplemented through the feed and subsequently degraded in the gastrointestinal 
tract of aquaculture organisms, the release of PHB oligomers may have beneficial 
effects. 

A study conducted by De Schryver et al. in 2009, investigated the effects of several 
dietary levels of PHB on the growth performance of juvenile European sea bass 
along with the effects on the gut bacterial community composition. 

The study found out that the supplementation of PHB in the feed at 2% and 5% had 
a positive influence on the average weight gain of the sea bass juvenile. During the 
rearing period of 6 weeks, the average fish weight gain increased to 243% and 
271% respectively versus the 216% increase for the 0% PHB treatment group. 

No significant decrease of the initial gut PH was observed for the non-fed and the 
0% PHB treatment, leading researchers to argue that, on a general trend, a higher 
level of PHB resulted in a lower gut PH. The decrease of the gut PH that was 
registered suggested that the presence of PHB in the gut led to the increased 
production of short-chain fatty acids. 

Throughout the study, the PHB showed the ability to act as an energy source for 
fish. This was suggested by the higher survival of the fish that were fed only PHB as 
compared to the un-fed sea bass and indicated that PHB was degraded and used 
during gastrointestinal passage. PHB is an important member of the family of PHAs 
and it can be degraded by microbial extracellular hydrolytic enzymes to 3-
hydroxybutryrate, becoming a carbon and energy source for fish.  

It was observed that a higher level of PHB in the experimental diet resulted in a 
larger change in the composition of the bacterial community present in the 
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gastrointestinal tract. It is, however, unclear whether the change in the bacterial 
community results from or causes the PHB degradation. It could be that fish 
enzymes in the gastrointestinal tract partially degraded the PHB into beta-
hydroxybutyrate oligomers and monomers, which could be used as a growth source 
for the bacteria. If that’s the case it would mean that the change in the bacterial 
community is the result of the enzymatic PHB degradation. It could also happen that 
the presence of PHB may have stimulated the PHB degrading organisms. If this is 
the case the adapting bacterial community would have caused the PHB degradation. 
Obviously, a combination of both bacterial and fish enzymatic degradation of the 
PHB is also possible. 

To summarise, the results of the study revealed that PHB can have a beneficial 
effect on fish growth performance and that the structure of the intestinal bacterial 
community may be closely related to this phenomenon. The increased survival of the 
fish fed with only PHB (100% PHB treatment) compared with that of the non-fed 
treatment, along with the decreasing values in PH, also suggested that the PHB was 
at least partially degraded and absorbed during gastrointestinal passage in the fish. 

This means that plastics based on PHB might be suitable for applications where 
plastics could enter the aquatic waste stream yet be quickly degradable in sea water 
and also beneficial to fish if the material is ingested. 

14.2 Effects of poly-beta-hydroxybutyrate (PHB) on Siberian sturgeon fingerlings 

performance and its gastrointestinal tract microbial community 

Another study that investigated the effects of partially replacing the diet of Siberian 
sturgeon fingerlings with 2% and 5% PHB, revealed that PHB acts as microbial 
control agents and that the replacement of 2% of the diet with PHB had beneficial 
effects. Similar to the study on juvenile sea bass, replacing part of the diet with PHB 
improved weight gain, specific growth rate and survival in the sturgeon fingerlings. 
It also affected the intestinal microbial species richness and diversity. It was 
observed that a well balanced diet with PHB increases bacterial species richness in 
the gastrointestinal tract. PHB degradation in sturgeon gut alters the gastrointestinal 
tract PH (probably because of the production of beta-hydroxybutyrate) and causes 
changes in the composition of the bacterial community. This study reinforces the 
positive attributes of plastics based on PHB. 

15 PLASTIC WASTE FOUND IN WHALES’ AND OTHER ANIMALS’ STOMACHS 

Throughout the years there have been many cases of dead whales and other 
animals whose stomachs were found full of plastic waste. Here are some well 
documented examples: 

• In 1989, a stranded sperm whale in the Lavezzi Islands in the Tyrrhenian Sea died 
because of a stomach obstruction after accidentally ingesting plastic bags and 100 
feet of plastic sheeting. 

• In August 2000, a Bryde’s whale was stranded near Cairns, Australia. Its stomach 
was packed with six square meters of plastic rubbish including supermarket bags, 
food packages and fragments of trash bags. 

• In July 2006, a 20-year old female Cuvier’s beaked whale died in Rarotonga, in 
the Cook Islands, after the ingestion of a single plastic shopping bag. 

• In August 2008, a sperm whale that washed up in Point Reyes, California was 
found with 450 pounds of fishing net, rope and plastic bags in its stomach. In the 
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same year, the California Marine Mammal Stranding Database, reported another 
stranded sperm whale whose stomach contents included an extensive amount of 
netting from discarded fishing gear. 

• In October 2008, a 10-meter-long female Bryde’s whale stranded in the eastern 
state of Pahang, Malaysia. The necropsy showed that the animal had swallowed a 
black plastic bag, a rope and a bottle cap that had blocked her intestine. 

• In September 2009, photographer Chris Jordan brought attention to the fate of 
young albatross chicks on Midway island. The skeletal remains of young chicks 
revealed the presence of beer can loops, bottle tops and cigarette lighters that 
have led the animals to starve to death.  

• In April 2010 a grey whale stranded and died on a west Seattle beach. In its 
stomach researchers found, among other things, more than 20 plastics bags, 
surgical gloves and various plastic pieces. 

• In May 2011, a juvenile female Gervais’ beaked whale was found on a beach in 
Puerto Rico with ten pounds of plastic in her stomach. 

• In 2011, a young sperm whale was found floating dead of the Greek island of 
Mykonos. Its stomach was so distended that scientists believed the animal had 
swallowed a giant squid. However, when they dissected its four stomachs almost 
100 plastic bags and other pieces of debris were found in there. 

• In March 2013, a 10-meter-long whale was found dead in the coast of Andalucia, 
Spain. The whale has swallowed 59 different plastic items for an amount of 
almost 37 pounds and had died because of an intestinal blockage. The majority of 
the plastic was transparent sheeting used to build greenhouses in Almeria and 
Granada in order to grow tomatoes for the European market but plastics bags, 
ropes and other items were also found in the animal’s stomach. 

• In July 2013, a 14-meter-long sperm whale was found dead on Tershelling, a 
northern island in the Netherlands. The necropsy revealed that the animal had 20 
kilos of plastic inside her stomach, the majority of which was plastic covers used 
in greenhouses across the Netherlands to grow tomatoes. 

• In 2015, a 15-meters whale was washed up in Tainan, south Taiwan. Its stomach 
was found to contain a huge amount of rubbish including plastic bags and fishing 
nets. 

• In 2015, necropsies conducted on puffins found dead on the Isle of May, 
Scotland, found that their stomachs were full of small plastic pellets used in the 
manufacturing industry. 

• In March 2015, a whale washed up and died on McNabs Island in Halifax Harbour. 
After the necropsy, researchers found plastic bags and plastic strapping in the 
animal’s stomach that had blocked the whale’s stomach making the animal unable 
to ingest any other sort of food. 

• In October 2015, a green turtle was found dead on a beach at Pak Lap village, in 
Hong Kong. The necropsy revealed that the animal’s stomach was full of litter 
which included nylon string and plastic bags. 

• In December 2015, an 18ft orca was found dead on the beach in Plettenberg Bay, 
South Africa. Very little food was found in her stomach which was instead full of 
rubbish including several pieces of plastic, yoghurt pots, shoe soles and food 
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wrappers, that had blocked the animal’s stomach leading the orca to starve to 
death. 

• In January 2016, a total of 13 young sperm whales washed up on the beach near 
the town of Tonning in Schleswing-Holstein in Germany. Necropsies conducted on 
the dead sperm whales revealed that the cetaceans had an array of plastics in 
their stomachs. Among the rubbish that has been removed from the whales 
stomachs, researchers found a fishing net that was 13 meters long and 1.2 
meters wide, a 70 cm plastic cover from the engine compartment of a car and the 
sharp-edged remains of a plastic bucket. 

 

16 AGENDA FOR ACTION 

The massive growth in plastic-waste leakage derives from the increase in the overall 
use of plastic. This increase is correlated with decreasing poverty, growing 
economies and rising consumption in fast-growing emerging markets, together with 
under developed waste-management systems in these countries. 

There are a number of local and regional initiatives in place in developed countries 
that may be restraining the emission of plastics to oceans, however much more can 
be done to reduce the emissions further. More alarming however are the inadequate 
actions in place in countries responsible for the majority of the emissions of plastics 
to oceans.  Many of the initiatives focus on popular trends that may have little 
impact on prevention of the root causes since attempts to clean the seas are proving 
to be extremely difficult, ineffective and with negative impacts on aquatic 
ecosystems. The overall result is that the situation is worsening with prospects that 
the current 8 million tons entering the oceans annually will grow catastrophically. 

This dire situation calls for strong and immediate action to boost current initiatives 
and fill the gaps in local, national and international preventative measures to reduce 
the rate at which waste is produced as well as ensuring that appropriate 
management measures are in place for the safe disposal of material that cannot be 
reused or recycled. 

 

The Agenda For Action is listed below. 

16.1 International action to halt the leakage of waste to oceans from coastal nations 

The high leakage countries, China, Indonesia, the Philippines, Vietnam and Sri Lanka 
are unable to appropriately manage the increasing amount of plastic waste that is 
produced. The best impact would happen if at least the top 20 leakage countries  
(EU is 18th and USA is 20th) enacted reductions in emissions through better waste 
management and waste reduction actions. 

To achieve a 75% reduction in the mass of mismanaged plastic waste, waste 
management would have to be improved by 85% in the 35 top-ranked countries.  
This strategy would require substantial infrastructure investment primarily in low- 
and middle-income countries that might be difficult to achieve. This would require 
global support from the United Nations to reinforce the relevant conventions such as 
UNCLOS, and developed countries through targeted aid programmes to develop 
efficient waste management solutions for their populations. (Jambeck)  
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Alternatively, reduced waste generation and plastic use would also decrease the 
amount of mismanaged plastic waste. If per capita waste generation were reduced 
to the 2010 average (1.7 kg/day) in the 91 coastal countries that exceed it, and the 
percentage plastic in the waste stream were capped at 11% (the 192-country 
average in 2010), a 26% decrease would be achieved by 2025. This strategy would 
target higher-income countries and might require smaller global investments.  

With a combined strategy, in which total waste management is achieved (0% 
mismanaged waste) in the 10 top-ranked countries and plastic waste generation is 
capped as described above, a 77% reduction could be realised, reducing the annual 
input of plastic waste to the ocean to 2.4 to 6.4 million MT by 2025. (Jambeck) 

The global magnitude of the problem and the extended duration for effective 
implementation of these targets means that this topic needs to be on the agenda of 
meetings of international leaders such as the G20 summits, UN Assembly, World 
Economic Forum, until an effective plan is agreed.  

16.2 National action to halt the leakage of waste to oceans from coastal nations 

The topics of waste management and waste reduction also need to be tackled at 
national levels in each coastal country so that effective local approaches are 
implemented to reduce plastic emission levels to the minimum possible. 

This strategy will have other local benefits such as improved health and increased 
numbers of jobs in the waste management, recycling and manufacturing sectors,  
and improved local landscape amenity.  

National programmes need to target the following actions: 

• The introduction of sustainable alternatives to single-use plastic packaging 

through the development and use of re-useable products, or the selection of other 
materials such as card, paper or vegetable products that can be readily recycled 
or composted. The introduction of plastic bag taxes in UK and elsewhere, and the 
consequent large reduction in bag usage, shows how rapidly consumers and 
businesses can respond to economic incentives and disincentives. 
 

• Raising the demand for recycled materials by providing incentives such as 
reductions in Goods and Services Taxes on recycled-content products. This would 
help make these products more competitive and drive the demand for the 
collection of available materials after the first application. 

 
• The setting of mandatory recycled content targets for products that can use such 

content without product detriment, can also help guarantee long term markets for 
recycled plastics, making the business of recycling more attractive to investors, 
and driving the collection of single use products such as packaging. This would 
help to stabilise the recycling business sector and ensure that collection of plastics 
would continue in all market conditions. (In the UK, five major plastics recyclers 
went into administration in 2015-2016 due to low ‘virgin’ polymer prices related to 
low oil prices, reducing demand for their products.)  
 

• The development of container deposit schemes places a value on agreed 
packaging and ensures that high collection rates and reduced wastage rates are 
achieved, improvin the quality of recycled plastic input and, most importantly, 
removing these packages from the litter stream. (In USA, the 10 States with 
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deposit legislation provide 50% of recycled plastics materials, and collectors can 
obtain high prices for the recovered materials.)  

 
• Development of strategies to incentivise plastics collection in countries where 

informal waste picking and recycling systems prevail. Waste pickers tend to collect 
high-value plastics materials that make up only a small percentage (20%) of the 
amount of plastic waste that is then recycled. The remaining 80% remains 
uncollected, is illegally dumped into waterways and likely to leak into the oceans. 

 
• Tighter control is needed over the specifications and destinations of exported 

waste plastics to countries that may not have formal waste management 
infrastructure, to ensure that any residues are not disposed in places that can leak 
into waterways and to oceans. China annually imports over 14 million tons of 
waste plastics from Europe and the USA, and there have been concerns about the 
quality and purity of the imported materials. This has led to controls and the 
banning of unprocessed plastics (China Green Fence). Other Asian countries have 
not applied the same import controls, effectively providing ‘low cost waste 
disposal’ for unscrupulous waste operators. This loophole needs to be blocked at 
the source, assuring that less developed countries don’t have to cope with 
imported plastic waste. 
 

• Greater mandatory protection of waterways from plastics infiltration from roads, 
drains, sewerage treatment plants and landfills. Current measures do not prevent 
items such as bottles, caps, plastics granules, cotton buds, drinking straws, coffee 
stirrers from getting into the drainage system. Road drains need suitable screens 
for collecting macro-plastics. Industrial plastics businesses need to improve floor 
clean-up techniques and spillage controls to minimise the discharge of plastic 
pellets. Sewerage treatment plants need to install finer screens to intercept micro-
plastics. Local and national government law needs to be used to insure 
appropriate standards to ensure exclusion of plastics from pathways leading to 
oceans. 

• Make brand-owners who package and sell products responsible for the 
environmentally-sound management of the packaging at the end of its life. Each 
product made will ultimately need a defined pathway suited to easy recycling, and 
contain high levels of recycled content with the minimum of residual landfill 
materials. Brand-owners must ensure that there are acceptable end-of-life 
destinations for their packaging in the local market. This is especially important in 
Asia where waste management is less developed and regulations are not as 
rigorous as elsewhere. Brand-owners need to ensure that all packages are non-
toxic, recyclable and/or compostable. This may mean new packaging materials 
and designs. Some of this has been achieved in Europe and North America thanks 
to Extended Producer Responsibility (EPR) programmes for packaging. Transfer to 
other regions is urgently needed. 

 

17 CONCLUSIONS 

The growth of plastics waste will continue with the growth in population and 
increased per capita consumption associated with economic growth, especially in 
urban areas as consumers move to foods shipped in plastic packaging for freshness 
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and freedom from contamination. Efficient waste management infrastructure is of 
the essence to curtail the leakage of plastics into oceans will continue and only a 
paradigm shift in the global management of this problem will suffice and will require 
substantial resources and time. Long-term solutions must involve ‘upstream’ waste 
reduction and ‘downstream’ waste management, and these must coincide with the 
introduction of alternative, truly biodegradable packaging materials. Immediate 
action is needed to reduce waste, recover and re-use more materials, strengthen the 
recovery rate of packaging to high levels and stabilise the markets for recycled 
plastics through mandatory recycled content. Protecting waterways and the oceans 
from stray plastics is a top priority for local, reginal, national and international 
action. 
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Appendix    

 
http://www.plasticoceans.org (Plastic Oceans Foundation - Save Our Seas)   
 
http://www.ciwm-journal.co.uk/washing-up-liquid-bottle-to-help-rid-oceans-of-plastic/ 
(Ecover’s Ocean Bottle) 
 
http://www.oceanconservancy.org/our-work/marine-debris/ (Ocean Conservancy - 
Fighting for Trash Free Seas) 
 
http://ecowatch.com/2016/04/01/plastic-whale/ (Plastic Whale - Plastic Fishing) 
 
http://www.wakingtimes.com/2016/04/29/to-rid-the-oceans-of-plastic-pollution-
innovative-company-develops-plastic-fishing/ (Plastic Whale - Plastic Fishing) 
 
http://www.goethe.de/ins/cz/prj/fup/en13860350.htm (US Start-up Bureo - Fighting 
Ocean Pollution) 
 
http://www.surfrider.org/programs/plastic-pollution (The Surfrider Foundation - Rise 
Above Ocean Plastic Campaign) 
 
http://www.southernfriedscience.com/charm-citys-water-wheel-the-first-truly-feasible-
ocean-cleaning-array-is-already-afloat/ (Baltimore’s Inner Harbor Water Wheel) 
 
http://www.wastefreeoceans.eu/ (Waste Free Ocean Foundation) 
 
http://www.factorydirectpromos.com/plastic-bag-bans (Plastic Bags Ban around the 
world) 
 
http://www.opcleansweep.eu/the-program/  (Operation Clean Sweep Program) 
 
http://www.wastefreeenvironment.com/ (Waste Free Environment) 
 
https://www.marinelittersolutions.com/projects/ (Marine Litter Solutions website - 
Projects around the world) 
 
http://www.plasticseurope.co.uk/plastics-sustainability/marine-litter-1586/new-
international-co-operation-to-tackle-marine-debris.aspx (PlasticEurope - The 
Honolulu Strategy) 
 
http://www.cefic.org/sustainability/Flagship-initiatives/Zero-Plastics-to-Landfill-by-
2020-interview-with-Martin-Engelmann/ (PlasticsEurope - Zero Plastics to Landfill by 
2020) 
 
http://www.plasticseurope.org/plastics-sustainability-14017/zero-plastics-to-
landfill.aspx (PlasticsEurope - Zero Plastics to landfill by 2020) 
 
http://methodhome.com/beyond-the-bottle/ocean-plastic/ (Method’s Ocean Plastic 
Bottles) 
 

https://www.plasticoceans.org/
http://www.ciwm-journal.co.uk/washing-up-liquid-bottle-to-help-rid-oceans-of-plastic/
http://www.oceanconservancy.org/our-work/marine-debris/
http://ecowatch.com/2016/04/01/plastic-whale/
http://www.wakingtimes.com/2016/04/29/to-rid-the-oceans-of-plastic-pollution-innovative-company-develops-plastic-fishing/
http://www.wakingtimes.com/2016/04/29/to-rid-the-oceans-of-plastic-pollution-innovative-company-develops-plastic-fishing/
http://www.goethe.de/ins/cz/prj/fup/en13860350.htm
http://www.surfrider.org/programs/plastic-pollution
http://www.southernfriedscience.com/charm-citys-water-wheel-the-first-truly-feasible-ocean-cleaning-array-is-already-afloat/
http://www.southernfriedscience.com/charm-citys-water-wheel-the-first-truly-feasible-ocean-cleaning-array-is-already-afloat/
http://www.wastefreeoceans.eu/
http://www.factorydirectpromos.com/plastic-bag-bans
http://www.opcleansweep.eu/the-program/
http://www.wastefreeenvironment.com/
https://www.marinelittersolutions.com/projects/
http://www.plasticseurope.co.uk/plastics-sustainability/marine-litter-1586/new-international-co-operation-to-tackle-marine-debris.aspx
http://www.plasticseurope.co.uk/plastics-sustainability/marine-litter-1586/new-international-co-operation-to-tackle-marine-debris.aspx
http://www.cefic.org/sustainability/Flagship-initiatives/Zero-Plastics-to-Landfill-by-2020-interview-with-Martin-Engelmann/
http://www.cefic.org/sustainability/Flagship-initiatives/Zero-Plastics-to-Landfill-by-2020-interview-with-Martin-Engelmann/
http://www.plasticseurope.org/plastics-sustainability-14017/zero-plastics-to-landfill.aspx
http://www.plasticseurope.org/plastics-sustainability-14017/zero-plastics-to-landfill.aspx
http://methodhome.com/beyond-the-bottle/ocean-plastic/
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http://www.digitaltrends.com/cool-tech/edible-biodegradable-six-pack-rings-save-
ocean/#:Stetav3sOkTlbA (Saltwater Brewery’s New Six-Pack Rings are 
Biodegradable, Compostable and Totally Edible) 
 
http://creativity-online.com/work/saltwater-brewery-edible-six-pack-rings/46912 (Beer 
Drinkers Can Help Save the Ocean with Edible Six-Pack Rings) 
 
http://www.edie.net/news/5/Interface-builds-boat-from-7-000-plastic-bottles-to-tackle-
ocean-pollution/ (Interface - Net-Works) 
 
http://www.edie.net/library/Interface-nets-material-gains-by-closing-the-loop/6278 
(Interface nets material gains by closing the loop) 
 
http://www.selfridges.com/GB/en/content/project-ocean (Selfridge & Co) 
 
http://www.beatthemicrobead.org/en/in-short (Beat the Micro-bead Campaign) 
 
http://www.factorydirectpromos.com/plastic-bag-bans (Bans on plastic bags) 
 
http://thankyouocean.org/threats/marine-debris/ (Solution from the State of 
California) 
 
http://www.waterboards.ca.gov/water_issues/programs/trash_control/index.shtml 
(Trash Control in Seawater in the State of California) 
 
http://www.bottlebill.org/legislation/world/australia-sa.html (Container Deposit 
Legislation - Southern Territory Australia) 
 
http://www.bottlebill.org/legislation/canada/allprovs.htm (Container Deposit 
Legislation - Canada) 
 
http://www.bottlebill.org/legislation/world/croatia.htm (Container Deposit Legislation - 
Croatia) 
 
http://www.pro-e.org/Denmark (Container Deposit Legislation - Denmark) 
 
http://www.bottlebill.org/legislation/world/estonia.htm (Container Deposit Legislation - 
Estonia) 
 
http://www.palpa.fi/beverage-container-recycling/deposit-refund-system/ (Container 
Deposit Legislation - Finland) 
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Finland) 
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- Germany) 
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Israel) 
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http://www.selfridges.com/GB/en/content/project-ocean
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http://www.factorydirectpromos.com/plastic-bag-bans
http://thankyouocean.org/threats/marine-debris/
http://www.waterboards.ca.gov/water_issues/programs/trash_control/index.shtml
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http://www.bottlebill.org/legislation/world/netherlands.htm (Container Deposit 
Legislation - The Netherlands) 
 
http://www.bottlebill.org/legislation/world/norway.htm (Container Deposit Legislation - 
Norway) 
 
http://www.bottlebill.org/legislation/usa/allstates.htm (Container Deposit Legislation - 
USA) 
 
http://www.imo.org/en/About/Conventions/ListOfConventions/Pages/International-
Convention-for-the-Prevention-of-Pollution-from-Ships-(MARPOL).aspx (MARPOL 
Convention) 
 
http://www.ospar.org/convention (OSPAR Convention) 
 
https://www.epa.gov/beach-tech/laws-protect-our-oceans (US Legislation to Protect 
the Oceans) 
 
http://www.un.org/depts/los/convention_agreements/texts/unclos/unclos_e.pdf 
(UNCLOS 1994) 
 
http://www.coresponsibility.com/plastic-waste-in-china/ (Plastic Waste in China) 
 
https://www.greenbiz.com/article/plastic-china-and-how-drive-your-brand-circular-
economy (Plastic, China and How to Drive Your Brand into the Circular Economy) 
 
http://www.ciwm-journal.co.uk/china-joins-effort-to-address-plastic-debris-in-worlds-
oceans/ (China Joins Effort to Address Plastic Debris in World’s Oceans) 
 
http://www.britishplastics.co.uk/News/chinese-plastics-association-is-latest-to-join-
battle-agains/ (Chinese Plastics Association is the latest to Join Battle Against 
Marine Debris) 
 
http://www.nowpap.org/ML-on_national-level.php (National Efforts of Northwest 
Pacific Action Plan Member States to Address the Marine Litter Problem) 
 
http://www.cctv-america.com/2015/02/27/indonesian-communities-fight-waste-
dumping-in-rivers (Second Biggest Contributor to Plastic Waste in Oceans is 
Indonesia) 
 
http://blogs.blouinnews.com/blouinbeatbusiness/2016/02/10/untangling-indonesias-
enormous-plastic-pollution/ (Untangling Indonesia’s Enormous Plastic Pollution) 
 
http://www.thejakartapost.com/news/2015/12/02/us-indonesia-collaborate-tackling-
marine-pollution.html (US, Indonesia Collaborate on Tackling Marine Pollution) 
 
https://www.youtube.com/watch?v=_gm2EjYbUXk (Interview with Dr Erik Van 
Sebille, Climate Change Research Centre & ARC Center of Excellence for Climate 
System Science, UNSW 2012) 
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http://ensia.com/features/what-will-it-take-to-get-plastics-out-of-the-ocean/ (What Will 
it Take to Get Plastics Out of the Ocean?) 
 
http://www.theguardian.com/commentisfree/2016/mar/30/plastic-debris-killing-sperm-
whales (Whales are Starving - Their Stomachs are full of Plastic) 
 
http://theanimalspost.com/2013/11/15/whale-found-dead-with-20-kg-of-plastic-in-
stomach/ (Whale found dead with 20 kilos of plastic in her stomach) 
 
http://fullcyclefund.com/gray-whale-dies-bringing-us-a-message-with-stomach-full-of-
plastic-trash/ (Gray whale dies bringing us a message - with stomach full of plastic 
trash) 
 
http://www.independent.co.uk/environment/huge-mass-of-rubbish-including-plastic-
bags-and-fishing-nets-found-in-dead-whales-stomach-in-taiwan-a6711986.html 
 (Huge mass of rubbish, including plastic bags and fishing nets, found in dead 
whale’s stomach in Taiwan) 
 
http://www.seashepherd.org/commentary-and-editorials/2013/08/08/as-the-oceans-
choke-on-plastic-so-do-the-whales-615 (As the Oceans Choke on Plastic so do the 
Whales) 
 
http://www.scotsman.com/news/environment/plastic-pollution-found-inside-dead-
seabirds-1-3729064 (Plastic pollution found inside dead seabirds) 
 
http://www.express.co.uk/news/nature/630299/Tragic-killer-whale-found-dead-on-
beach-with-stomach-full-of-rubbish (Dead killer whale washed up on beach...and 
something horrifying was found in its stomach) 
 
http://www.cbc.ca/news/canada/nova-scotia/pygmy-sperm-whale-died-in-halifax-
harbour-after-eating-plastic-1.2997224  (Pygmy sperm whale died in Halifax Harbour 
after eating plastic) 
 
https://hkmarinelife.hk/2015/10/27/dead-green-turtle-found-with-plastic-in-stomach/  
(Dead green turtle found with plastic in stomach) 
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