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FOREWORD
For more than fifteen years, the scientific community has been
consistently conducting work and producing information about marine
litter, undoubtedly stating this issue as a problem of great concern.
Marine litter is made up different materials, most of which is from
land-based sources and some from maritime activities Transported by
ocean currents marine litter can be found virtually anywhere around
the globe, floating at the surface, deep on the sea floor and on the
shore, even in remote places very far from any human settlement.
Marine litter has thus become a global problem and has significant
Dr. Paula Sobral
President of the Portuguese
Marine Litter Association

impacts on the economy and on local communities, (e.g. tourism and
fisheries), and on ecosystems, causing injury and death of many marine
animals. It can no longer be ignored. The Marine Strategy Framework
Directive (MSFD) was adopted by the European Commission on 17th

June 2008, and is the first European Union (EU) legislation designed to make a significant contribution
to the preservation, protection and restoration of marine ecosystems, including pollution reduction
and minimization of Marine litter. The fact that Portugal has a large Exclusive Economic Zone and an
extended platform covering a vast area of the North Atlantic increases its responsibility in controlling
impacts of human activities in that area. Under the scope of the Global Programme of Action (GPA) of
the United Nations Environmental Programme (UNEP) a Global Partnership on Marine Litter (GPML),
was officially launched on 18th June 2012, a global framework for prevention and management of
marine debris. The Portuguese Marine Litter Association (APLM) with the support of UNEP has
gathered momentum to promote the 1st Portuguese Conference of Marine Litter, with the objective
of creating debate around the reduction of marine litter, calling stakeholders at the national level,
private and public entities, and the civil society, but also, and very especially, institutions and
individuals working on marine litter in the Portuguese Speaking Countries. This conference will no
doubt contribute to the development of knowledge about marine litter, its distribution and quantities
present in the oceans and shorelines of countries, for which scarce information, if any, exist.
Highlighted by the sharing of experiences among countries with different realities, the Conference will
foster new ideas for the implementation of solutions, which will contribute to problem resolution or,
at least, its mitigation. This Conference will be marked by the formal commitment to create the
Portuguese Partnership for Marine Litter (PPML), which will be signed by several national entities that
have already formally expressed their interest and others that, in the meantime, will join the idea of
reducing marine litter in Portugal. PPML and other partnerships resulting from the concerted efforts
of Portuguese Speaking Countries in Africa and Asia, which APLM supports and is helping to bring
forward with the help of the , the organization “Community of the Portuguese Language Countries”
(CPLP), will be integrated in the Global Partnership for Marine Litter which will work as a coordinating
forum for all the stakeholders, including international, regional, national and local organizations
working in the area of marine litter prevention and management. Let´s work together for a litter free
ocean!
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EXECUTIVE SUMMARY
This discussion paper aims to inform proceedings at the First Portuguese Marine Litter Conference
(1PCLM) regarding the impacts of marine litter in the environment and how stakeholder
involvement can contribute to reduce this global environmental threat, through a joint
commitment.
The main goal of this conference is to mobilise national stakeholders, in order to create the
Portuguese Partnership on Marine Litter (PPLM), while at the same time mobilise international
stakeholders from the Portuguese Speaking Countries to create an International Partnership
between those countries and Portugal.
This commitment, based on the concept of sustainable development as described in the
Brundtland report, 1987, reflects on the importance of national and international cooperation to
identify, assess and create strategies and measures to mitigate and minimize the marine litter in
marine environments.
This discussion paper aims as well, to promote debate so that measures and efficient strategies
can be built on, with positive outcomes at regional, national and local levels. In this document is
provided several definitions, available data and possible measures, enabling stakeholders to be
involved, while at the same time, calls for urgency of action in outreach, awareness, prevention,
innovation and mitigation of the marine litter problem.
Strategies should be designed and discussed amongst the stakeholders involved, not only to
create the partnership but also to make a commitment based on what is better for present
generations and generations to come, according to what is feasible and possible at present time.
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INTRODUCTION
Marine litter has been recognised as one of the world´s most pervasive pollution problem that
the oceans are currently facing. The impacts of marine litter affect directly societies, economies
and biodiversity in coastal and marine areas. Approximately 44% of the world’s population lives
within 150 kilometres of the coast (UN Atlas of Oceans, 2010), and with the prevailing production
and consumption patterns, it is not surprising the quantities of marine litter found in coastal areas
and waters.
Marine litter derives from distinct sea- and land-based sources and consists of a wide range of
materials with different degradation rates and impacts. This persistent problem affects all the
world’s oceans’. The light weight of most materials enables them to be transported by winds or
water currents. Marine animals and local economies are severely affected by the pressures and
impacts associated with marine litter. This global behavioural problem have regional, national and
local consequences. Therefore, marine litter should be managed in different perspectives that
take into account society, economy and the environment.
In this discussion paper, information was gathered in order to portray the current situation in
Europe, Africa and in the world, regarding this theme.
The discussion paper is organised into five sections that represent key strategic areas for marine
litter management and seeks to provide solutions towards minimising the problem:
1. Marine litter: defining the problem
2. Socio-economic and ecological impacts
3. Managing solutions for marine litter
4. Understanding each other’s roles
5. Global action – building a better future
Each chapter have detailed information to provide debate among stakeholders. Several examples
of best practices, market based instruments and impacts are described throughout the
document.
The core definitions are stated in the conceptual basis and rationale for action on marine litter
below.
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CONCEPTUAL BASIS AND RATIONALE
FOR ACTION ON MARINE LITTER
Marine Litter – definition and relevant information
Marine litter is any persistent, manufactured or processed solid material discarded, disposed of or
abandoned in the marine and coastal environment; and consists of items that have been made or used by
people and deliberately discarded into the sea, rivers or on beaches; brought indirectly to the sea with
rivers, sewage, storm water or winds; or accidentally or unintentionally lost at sea or coastline in bad
weather (UNEP, 2010). Marine litter consists of a wide range of materials, including plastic, metal, wood,
rubber, glass, clothing and paper. Although relative proportions of marine litter vary regionally, there is
evidence that plastic marine debris (PMD) can correspond to more than 90% of the total items found in
many locations. Some of the materials described are extremely durable or persistent in the marine
environment, nonetheless they suffer degradation processes fostered by photo-, thermic-, chemical- and
mechanical-degradation that cause breakdown. The most concerning item of marine litter is PMD, whose
persistence, and fragmentation into small dimensions enlarges the problem. When the fragments have 5
mm or less in diameter they are defined as microplastics. These particles can be described as primary
microplastics if they are produced to have microscopic dimensions, or secondary microplastics if they result
from degradation of larger pieces (Cole et al., 2013).

Global Partnership on Marine Litter (UNEP)
Under the scope of the Global Programme of Action (GPA) and as highlighted in the Manila Declaration
(Third Intergovernmental Review of the GPA in January 2012), marine litter is described as a priority
category. The Manila Declaration recommended the establishment of a Global Partnership on Marine Litter
(GPML), which was officially launched on 18th June 2012, after representatives of 64 Governments and the
European Commission emphasised the relevance of the Honolulu Commitment and the Honolulu Strategy
(global framework for prevention and management of marine debris) endorsed at the Fifth International
Marine Debris Conference (5IMDC) in Hawaii.
The GPML, besides being supportive of the Global Partnership on Waste Management, seeks to protect
human health and the global environment by the reduction and management of marine litter as its main
goal, through several specific objectives. The GPML will initially be guided by the Honolulu Strategy and
work as a coordinating forum for all the stakeholders involved, including international, regional, national
and local organisations working in the area of marine litter prevention and management.

x

Marine Strategy Framework Directive within European Union
The Marine Strategy Framework Directive (MSFD) was adopted by the European Commission on 17 th June
2008, and is the first European Union (EU) legislation designed to make a significant contribution to the
preservation, protection and restoration of marine ecosystems, including pollution reduction and
minimisation. The Directive aims at achieving good environmental status (GES) in the EU marine waters by
2020. Marine litter is one of the descriptors that the Directive aims to provide information and minimise
impacts. Regarding impacts the Directive divides harm into three general categories (social, economic and
ecological), by using key attributes of the descriptor such as amount, source and composition of litter
washed ashore, deposited on coastlines, in the water column and in the sea floor, both of macro and
microscopic scale. Degradation processes and waste management are also aspects that the Directive
tackle. The ultimate goal for marine litter will be a measurable and significant decrease in total amount of
litter in the environment by 2020 (Galgani et al., 2010).

Rationale for action and strategies to address marine litter
Marine litter presence, pressures and impacts on marine habitats are recognised and reported since the
1970s. However it was only in recent years that international and national strategies started to address the
problem. There are different approaches and strategies at different levels to mitigate and/or minimise this
environmental problem, such as beach clean-up campaigns, environmental education projects, application
of best practices in industrial and waste management processes, and reducing, reusing and recycling waste,
whenever possible. Ecological labels and other market based instruments can and will aid consumers to
make better and safer choices. Considering the United Nations World Commission on Environment and
Development (WCED) definition of sustainable development, which is development that meets the needs
of the present without compromising the ability of future generations to meet their own needs (WCED,
1987), it is aimed with this discussion paper to bring together stakeholders from different fields, while
working together in strategies and approaches that will make significant and positive choices in future,
resulting in minimizing the amount of marine litter worldwide. This Discussion Paper reviews global
distributions, accumulations, origins; socio-economic and ecologic impacts; engagement of individuals,
organizations and companies; legislative and economic approaches and global initiatives to the problem
and designing and creating a future based on the sustainable development concept.
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1. MARINE LITTER:
DEFINING THE PROBLEM
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1. MARINE LITTER: DEFINING THE PROBLEM

1.1 Why is marine litter a problem?
Marine litter is any persistent, manufactured or processed solid material discarded, abandoned
or disposed of in the marine and coastal environment (UNEP, 2010). It is an emerging pollution
problem due to the continuous release of inputs into the environment, which have as
consequences litter accumulation, persistence, impacts on biodiversity, ecosystems and
eventually in human health. These impacts have significant economic loss on tourism and leisure
activities in coastal areas.
Marine litter can be found across the seas and oceans of the world, near or far from its source,
from the North Pole to the South Pole, across the equator, from densely populated coastal areas
to the most remote and isolated islands (UNEP, 2005).
The main marine litter items found are plastic objects, including expanded polystyrene, plastic
foam, ropes and monofilament fishing line. Other materials are rubber, metal, glass, processed
wood, paper and textiles. Marine litter is an aesthetic, environmental, economic and social
problem, with several consequences (MARLISCO, 2014):


It represents a threat to wildlife and marine ecosystems, as it affects numerous species
of marine mammals, reptiles, fish and seabirds, that easily get stuck on fishing nets or
that mistake plastic items for food;



It affects environmental health and well-being due to its presence on beaches and at sea,
which can cause injuries or other damages. On the other hand, eventual pollutants and
toxins in the environment are adsorbed by plastic marine litter, and can accumulate in
organisms through ingestion (causing bioaccumulation problems), possibly increasing its
concentration through the food chain (biomagnification);



Marine litter can travel long distances due to sea currents, waves, winds and runoffs. It is
extremely difficult to predict and track its route, and can be found in remote locations far
from its source;



The marine litter degradation rate is variable, being very high in case of plastics or glass.
One characteristic of plastic is its durability which allows this material to remain for long
periods in the marine environment. Plastic, the main component of marine litter, remains
on the surface of the water column and, over time, is submitted to photo-degradation
and marine erosion, breaking down into increasingly smaller pieces. The reduced size
makes this material easy to be ingested;



Out of sight, out of reach: microplastics, less than 5mm in diameter, are practically
imperceptible. Heavier litter items accumulate on the seabed. Both are almost impossible
to remove from the environment.
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Among many objects found, from different sources, marine litter can be classified according to
the following material categories (UNEP, 2011):


Plastic items – virgin resin pellets, six-pack rings, sweets and crisp wrappers, grocery bags,
bottles, oil jugs, food containers, cellophane, cutlery, towels, foamed cups and buoys,
lighters, pens, toys, diapers, razors and cotton-bud sticks;



Rubber items – Condoms, gloves, balloons, boots and tires;



Wooden items – processed wood, pallets, plywood, paint brushes and corks;



Metal items – aluminum drink cans, aerosol cans, paint tins, foil wrappers, fishing weights
and other fishing objects and oil drums;



Paper – Bags, newspapers and magazines, cups, cigarette filters, boxes and towels;



Textiles – clothes, shoes, pieces of cloth, towels, cotton rope, bags and tampons;



Glass and ceramic items – bottles, jars and light bulbs.

Table 1 shows items of marine litter and their average degradation rates (Ocean Conservancy,
2005).
Table 1. Degradation rates of some marine litter items (Ocean Conservancy, 2005).

Item

Degradation rates

Glass bottle
Monofilament fishing line
Plastic beverage bottle
Disposable diapers
Aluminium can
Foamed plastic buoy
Rubber boot sole
Foamed plastic cup
Tin can
Leather
Nylon fabric
Plastic film canister
Plastic bag
Cigarette filter
Wool sock
Plywood
Waxed milk carton
Apple core
Newspaper
Orange or banana peel
Paper towel

1 000 000 years
600 years
450 years
450 years
80-200 years
80 years
50-80 years
50 years
50 years
50 years
30-40 years
20-30 years
10-20 years
1-5 years
1-5 years
1-3 years
3 months
2 months
6 weeks
2-5 weeks
2-4 weeks

Based on research studies, plastic accounts for 60 to 80% of total marine litter items found
(Derraik, 2002).
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Plastic has countless applications, and due to its lightweight, high durability and corrosion
resistance, items of this material have slow degradation rates. In 2012, approximately 288 million
tons of plastic have been produced worldwide, thus verifying an increase of 41% compared to
2002 (PlasticsEurope, 2013). It is estimated that about 10% of plastics produced, after being used,
end up in the oceans (Cole et al., 2011).
Plastics can be divided into two classes according to their size - macro and microplastics.
Microplastics are plastic particles of size less than 5mm, being objects above 5 mm considered
macroplastics. Although there is no lower limit, microplastics may are considered to be in the size
range between 5mm and 333μm (value associated with the nets mesh used to catch plankton),
although there are smaller fragments (Arthur et al., 2009).
Microplastics can be distinguished into two classes - primary and secondary microplastics (Cole
et al., 2013). Those intentionally produced in small dimensions that are present in many cosmetic
products such as exfoliating creams are considered primary microplastic (Cole et al., 2011). Resin
virgin pellets (plastic granules of cylindrical or spherical shape), are the raw material to produce
plastic materials, are among the most commonly items of marine litter found in Portugal. With
dimensions usually comprehended between 2 and 5 mm, its inclusion in the category of
microplastic is sometimes criticised (Andrady, 2011; Cole et al., 2011.).
Secondary microplastics are small pieces of plastic that result from the breakdown of larger
plastic (macroplastics). Despite its durability, plastic items lose their physical properties (elasticity,
color and shape) along time, becoming fragile and fragmenting into tiny pieces. This process is
accelerated by exposure to solar radiation, high temperatures and physical abrasion (Barnes et
al., 2009).
Plastic fragmentation and dispersion on the environment are a great concern to the scientific
community that studies the role of plastics as vectors of introduction of invasive and exotic
species, toxic additives and adsorbed persistent organic pollutants (POP). These studies will
assess the influence and impacts of these species and pollutants on other marine organisms
and/or human health.
The issues concerning marine litter result from the lack of efficient waste management, the lack
of or deficiency of treatment infrastructures and the negligent behaviour of the general public.
Improving waste management and the awareness of citizens through awareness campaigns,
training and environmental education programs is the key to prevent the input of litter in our
rivers, seas and oceans.
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1.2 Global distribution and accumulation
Marine litter is a growing global problem, affecting coastal areas, seas, oceans, both at the surface
and at the bottom. It also affects different habitats such as salt marches, estuaries, mangroves
and coral reefs. Marine litter was identified in inhospitable places, far from human presence, in
the Arctic and Antarctic (Ivar do Sul and Costa, 2007).
This environmental problem has attracted the world’s attention, largely due to the discovery of
the Great Pacific "Garbage Patch" in 1997. An oceanic gyre is formed by circular current systems
which together with the wind and the earth's rotation lead to the accumulation of marine litter
drifting around a central point. It is estimated that the area of influence of The North Pacific gyre
is equal to three times the area of the continental United States of America. This gyre is the most
studied and comprises four ocean currents – North Pacific current, California current, North
Equatorial current and Kuro Shivo current. In addition to North Pacific Subtropical Gyre, there are
other four major subtropical oceanic gyres located in the South Pacific Ocean, in the North and
South Atlantic Oceans, and the Indian Ocean (NOAA, 2014).

C
A

B

D

E

Figure 1. Ocean Gyres: A – North Pacific Subtropical Gyre, B – South Pacific Subtropical Gyre, C – North Atlantic
Subtropical Gyre, D – South Atlantic Subtropical Gyre, E – Indian Ocean Subtropical Gyre.

The distribution patterns and amount of litter in these gyres is extremely difficult to determine
due to the ocean currents that are constantly expanding and contracting. Nonetheless, it is
estimated that all gyres contain approximately 100 million tons of marine litter (EPA, 2012). The
marine litter accumulation hotspots from land-based sources include coastal areas close to
densely populated areas, beaches and submarine canyons. Its accumulation depends on several
factors such as topography and geomorphology, hydrographic processes and the intensity of
human activity (Galgani et al., 2000; Corcoran et al., 2009; Mordecai et al., 2011).
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1.3 Where can we find marine litter?
Marine debris has a global distribution in the environment and in terms of proportion, 15% is
found on beaches and coastal areas, 15% at the surface and in the water column and the
remaining 70% are out of sight, in the seabed (UNEP RS, 2005).
The majority of the marine debris found on the seabed consists of fishing wire (monofilament),
cables, nets and traps associated to fish activity, glass, plastic, metal, ceramic and tires, among
others (Schlining et al., 2013)
In the North Sea, marine litter is distributed in similar proportions to those previously mentioned
along the water column and the surface. It is estimated that the ocean depths contain an average
of 110 items of litter per km2, and so the seabed of the North Sea may contain about 600 000 m3
of marine litter (UNEP, 2011).
In a study led by the University of the Azores, through the HERMIONE project, funded by the
Seventh Framework Programme of the European Community (FP7), 32 sites in the northeast
Atlantic Ocean, Arctic Ocean and Mediterranean Sea were analysed, with the aim of quantifying
the marine litter present. From the 32 sites analysed, the Lisbon Canyon is by far the one showing
the highest density of marine litter. In this one, located on southwest of Setubal, at 1602 meters
deep, about 66,2 items per hectare were found, 86.2% of which would be plastic (Gideon et al.,
2011).
Marine litter collected in beaches and coastal areas is mainly composed by plastic and metal
containers, paper, card, cigarettes and cigarette filters, toys, straws, processed wood, rope, nets
and other fishing equipment, disposable diapers, cotton-bud sticks, hygiene wipes, glass, lamp
bulbs, ceramic items, rubber boots, balloons and tires. The main items found at the surface and
along the water column are plastic bottles and lids, plastic bags, extended polystyrene, fishing
buoys, bait boxes, processed wood, nets and monofilament fishing lines (MARLISCO, 2014).

1.4 Origins of marine litter
The main causes of the origins of marine litter are related to the dominant patterns of production
and consumption and to the attitude of indifference or ignorance of the impacts of this litter on
ecosystems.
About 80% of marine litter comes from land-based activities and travels through rivers, across
wastewater drainage systems and wastewater outfalls, or through the wind and afterwards swept
by rain or tides (Andrady, 2011). Primary microplastics usually present in cosmetic products are
introduced in wastewater drainage systems through domestic or industrial wastewater. The small
size enables them to easily pass through the filtration system, eventually reaching the receiving
water bodies. Macroplastics, due to their size are retained in wastewater treatment facilities
(Cole et al., 2011). On the other hand, pellets enter the aquatic ecosystems as a loss in the
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manufacturing process, the improper use of packaging materials or through accidental loss during
land or sea transport (Cole et al., 2011).
The remaining 20% comes from maritime activities, mainly resulting from improper
implementation of the provided measures in international agreements for the control of waste
produced in the sea, particularly due to the lack of appropriate waste management facilities on
ships, ports and marinas, combined with less conscious behaviors that aggravate this situation.
The main sources of marine litter from land based practices are due to (MARLISCO, 2014):


Inappropriate waste disposal at home;



Inadequate waste management at collection, transportation, treatment and final
disposal stages;



Discharge of intentionally untreated municipal and industrial wastewater or due to
overflow;



Discharge of industrial waste which may contain scrap from the production process, like
plastic resin pellets;



Tourism and recreational activities.

Marine litter comes as well from sea-based activities and this is mainly due to (MARLISCO, 2014):


Disposal of fishing related waste (fishing gear, nets, etc.) by commercial fishing;



Disposal of wastewater or loss of cargo holds by merchant and leisure shipping;



Disposal of various kinds of waste by recreational shipping;



Disposal of equipment used on offshore oil and gas platforms;



Disposal of wastes like net cages, construction material or feed sacks by fisheries.

The following figure (Figure 2) represents the main sources of marine litter and its dispersion on
the coastal and marine environment:
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Figure 2. Origins and dispersion of marine litter (UNEP, 2011). Most plastic accumulates on beaches (1), in
coastal waters and their sediments (2), and in the open ocean (3). Dark blue arrows depict wind-blown litter;
grey arrows water-borne litter; orange arrows vertical movement through the water column, including
burial in sediments; and black arrows ingestion by marine organisms.

1.5 Marine litter in numbers
It is estimated that about 6.4 million tons of waste are annually introduced in the seas and oceans.
It is believed that can exist about 46 000 pieces of plastic per km2 in the oceans and the Central
Pacific Ocean may contain 3 kg of waste per kg of marine plankton (UNEP and OSPAR, 2005).
Ocean Conservancy’s International Coastal Clean-up (ICC) counted with over 650 000 volunteers
in 90 countries, including Portugal, in 2013. Several African countries have also participated in
this action, including Mozambique. The latter included 56 volunteers who collected a total of
8787 items, translating into about 795 kg of litter collected. This is the largest collection
worldwide effort to remove litter from beaches and marine and freshwater environments. Only
in the last year 13 652 376 items were collected, which translates into more than 5 590 tons.
Table 2 presents the ten most found items in 25 years of beach cleanups by Ocean Conservancy
ICC.
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Table 2. List of the 10 most found marine litter items in 25 years of Ocean Conservancy’s ICC.

Rank

Item

Quantity (units)

%

1

Cigarettes/cigarrete filters

52 907 756

32

2

Food wrappers /containers

14 766 533

9

3

Caps and lids

13 585 425

8

4

Cutlery

10 112 038

6

5

Plastic beverage bottles

9 549 156

5

6

Plastic bags

7 825 319

4

7

Glass beverage bottles

7 062 199

4

8

Beverage cans

6 753 260

4

9

Straws/stires

6 263 453

4

10

Rope

3 251 948

2

Total of the top ten items collected

132 077 087

80

Total of items collected worldwide

166 144 420

100

The above list represents the 10 most commonly found items worldwide. However, there are
differences about the type of marine litter found in each country. For example in Portugal, the
most commonly found item in beach clean-up actions include cotton bud stick, plastic fragments,
fishing nets and ropes, cigarette filters and are uncommon straws and stirrers, plastic and
disposable plates and cutlery.
In Portugal, through the research project POIZON (PTDC/MAR/102677/2008, FCT-MEC), marine
litter and microplastics accumulated on the Portuguese coast between 2011 and 2013 were
studied. In areas of litter accumulation on the analysed beaches were recorded an average of 850
items per m2.
Of all 110 904 litter items, plastics account for 97% and the remaining 3% include items of paper,
metal, processed wood and rubber, among others. In the plastic material, 57% correspond to
pellets and 27% are fragments (Antunes et al., 2013). This percentage reflects the extensive use
that has been given to the plastic in everyday use (clothes, accessories, packaging), in industries,
in technological devices and in fishing activities themselves, in which ceramic material and rope
were used in the past and today is predominantly of plastic.
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2. SOCIO-ECONOMIC AND
ECOLOGICAL IMPACTS OF
MARINE LITTER
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2. SOCIO-ECONOMIC AND ECOLOGICAL IMPACTS
Reports on marine litter accumulation, distribution and origins, often refer to effects and impacts
onto marine habitats and organisms.
The risk that marine litter represents in being thoroughly studied and addressed from different
perspectives in order to fully understand its impacts. More than a merely aesthetic problem, it
affects communities and economies that depend on the ocean. Those impacts have (1) economic
and financial costs for fishing and touristic activities; (2) affect marine species, like birds, turtles,
seals and dolphins, which get entangled and/or ingest nets, bags or fragments; (3) may affect
ecosystem and human health, as plastics can adsorb persistent organic pollutants (POP); and (4)
can act as a vehicle for attached invasive species to travel great distances.
This section of the discussion paper will focus on those socio-economic and ecological impacts
resulting from marine litter.

2.1 Social and economic loss
Sustainable development goals have been described as the deeply linked interactions between
economic development, social equity and environmental protection (Figure 3). Once one of these
dimensions is affected, either by excessive growth or decline, while the other dimensions remain
the same or vary in the opposite direction from the dimension affected, sustainable development
goals are compromised. The marine litter problem must be integrated with this definition so that
efficient solutions to reduce it will be developed. Marine litter is a behavioural problem that must
be addressed at global, regional and local scales.
The next sub-chapters will focus on the ecologic, economic and social impacts the planet is facing
and that affect entire businesses which depend on oceans and coastal zones to subsist. Focus will
be given to case-studies in Portugal and in African Countries, whenever data and relevant
information is available.
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Figure 3. Venn’s diagram of Sustainable development (Adapted from WCED, 1987).

2.1.1 Fishing
Coastal communities depend on sea fisheries in order to provide source of income and
employment, particularly in regions where economic opportunities are scarce. Fishing industries
are severely affected by marine litter in a variety of ways and experience reduced revenue or
additional operation costs with fishing vessels.
Commercial fisheries are impacted when fishing gear, nets and vessels are entangled, entrapped
or damaged by marine litter. Replacing or repairing fishing gear or vessel parts may represent
high costs for fishing industries which may result in loss of days at sea. Ultimately this can lead
small fisheries out of business.
At sea, abandoned, lost or otherwise discarded fishing gear (ALDFG), compete with fishing
activities as they continue fishing for several years or decades on its own (Matuoka et al., 2005),
in what is described as ghost-fishing. Recent fishing nets are made of synthetic materials, which
do not biodegrade, remaining at sea and further contributing to the ghost-fishing problem. On
the long-term, this may result in a decrease of available seafood stocks, expressing a reduction of
the natural capital of the world’s oceans. In a study conducted in Oman, it was estimated that the
cost of ghost trapped fish was approximately €115 per trap after 3 months, and €131 after
6 months (Al-Masoori et al., 2004). Another important study was conducted in the USA where a
cost-benefit analysis was conducted, to estimate the loss of revenue regarding removing nets
from the ocean, and the results were surprising. The cost for the commercial fishery was
significantly higher, approximately €15 300, compared to the cost of approximately €1000 to
remove the nets and prevent ghost fishing (Gilardi et al., 2010).
Another problem faced by fisheries industries face are the reduced and/or contaminated catches.
In a survey conducted in Scotland, among other types of debris 50% of vessels collected oil drums
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and 10% collected sanitary waste (Moaut et al., 2010). An entire catch can be compromised if a
leakage from oil drums occurs during the fishing process.

2.1.2. Ships and Vessels
A case study with Portuguese fishing vessels was conducted, where most of the Portuguese
vessels surveyed encountered very few problems with marine litter affecting their catch, mainly
because they used long-lines instead of nets. Nonetheless, 29% of the vessels experienced a
restricted catch due to marine litter and 38% had contaminated catches, caused primarily by oil
and fuel filters (Moaut et al., 2010).
Regarding accidents, four Portuguese vessels had sustained no accidents involving marine litter
whatsoever. Yet, the most common type of accident was with fouled propellers (Figure 4), which
occurred in 12 vessels at least once per year. Overall the Portuguese vessels surveyed
experienced 1.1 incidents per vessel per year on average, slightly higher than the incidence rate
in Scotland, where the study was conducted. It is important to understand the economic impacts
of marine litter upon Portuguese vessels, and the report estimates that marine litter cost each
Portuguese vessel €2930 per year, being 80% of these costs directly linked to fouled propellers
and 18% to repairing nets (Moaut et al., 2010).

Figure 4. An entangled propeller by a 2 inch towing hawser on NOAA Ship HI'IALAKAI 50 miles South of
Nihoa Island, Northwestern Hawaiian Islands. (Source: NOAA)

In fact, fouled propellers may cost as much as €15 000 per incident, which represent high
individual costs, but since these accidents only affect a small proportion of the Portuguese fleet
according to Mouat et al., 2010, the problem is not fully understand or addressed properly.
Strategies and/or measures to remove marine litter from the ocean are scarce and need to be
improved.
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Fortunately, these incidents may be minimised through campaigns such as KIMO’s Fishing for
Litter, which are being implemented in some European countries, with the aim to reduce marine
litter by involving the fishing industry, a key stakeholder in the process. Fishermen contribute to
the removal of marine litter from the sea, in order to prevent future accidents and increase
collected fish. This activity raises not only awareness of the significance of the problem amongst
each community, but also helps fisherman working together in order to continue their fishing
activity. The project was launched in Scotland in 2005, and the number of harbours and fishermen
involved in the process has been rising each year (Moaut et al., 2010).

2.1.3. Beach Clean-ups
Governments, local authorities and NGO make tremendous efforts annually to survey and
conduct beach clean-up campaigns. Operational costs can be quite high, at municipal or local
communities/NGO level. For example, in 1998, 64 local communities in the North Sea region were
reported to spend approximately €4.5 million on beach clean-ups (UNEP, 2005).
Other examples of high costs with clean-up campaigns were registered in United Kingdom
municipalities (approximately €18 million per year) or the Netherlands and Belgium
(approximately €10.4 million per year). Although tourism provides motivation for removing beach
litter, it is of particular concern that 40% of municipalities in the Netherlands and Belgium
removed beach litter due to the fact local business interests were being threatened (Moaut et
al., 2010).
In what concerns the U.K., the clean-up costs have increased 37% since the early 1990s (Moaut
et al., 2010), and the cost of removing plastic bags alone is approximately €355 thousand a year
(GEF, 2012). Annually, beach clean-up campaigns and animal rescue cost approximately
€17 million per year (UNEP, 2009).
In Portugal, a survey is being conducted by the Directorate-General for the Natural Resources,
Safety and Maritime Services (DGRM) to estimate the costs of beach clean-up campaigns for the
coastal municipalities. Apart from municipal efforts, civil society organisations are long involved
in removing marine litter mainly using volunteers picking up litter on the beach or with scubadivers. There are two international programs worth referring, International Coastal Cleanup (ICC)
by Ocean Conservancy that began in 1986 in the United States of America (U.S.A.) and Coastwatch
by Coastwatch Europe which started in 1988 in Ireland. Both programs contribute every year to
minimise the impacts of marine litter in coastal environments, while at the same time raising
awareness and providing relevant information for local communities who participate in these
actions. Coastwatch is the oldest monitoring and clean-up program operating in Portugal, with
24 years of activity.
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Regarding the Portuguese Speaking Countries in Africa information is still scarce, with most data
available being from Mozambique (Lane et al., 2007; Ogata et al., 2009; Ocean Conservancy,
2011).

2.1.4. Tourism
Countries with extensive and not so extensive coastal areas, , adopt measures and create fishing
and leisure infrastructures to attract visitors from within the country or abroad, trying to provide
experiences and good memories to those visitors. In 2010, tourism represented 9.2% of
Portugal’s GDP, approximately €16 000 million, which has a great impact on coastal areas and on
local economies (Turismo de Portugal, 2010). Since 2010, tourism has been rising in the country.
Seasonal visitors (beach goers, surfers) and permanent users from local activities (fisheries, ports
and marinas) have different visions and perceptions of the beach, nonetheless both can and must
contribute to maintain the beach clean.
Examples of how marine litter affects tourism revenue are scarce but there are examples from
South Africa, where it was found that a decrease in beach cleanliness standards could reduce
tourism revenue by up to 52%. This study, also investigated the densities of litter that had
negative effects on tourists and found that 97% of beach users would not visit a beach with 10 or
more large items of debris per meter (Ballance et al., 2000).
In South Korea an incident following a marine litter pollution event in 2011, decreased the
number of visitors in 63% which corresponded to a loss of tourism revenue of approximately €20
million (Jang et al., 2014).
A Swedish research project suggests that marine litter inhibits tourism in the country by 1-5%
resulting in a loss of approximately €19 million in revenue (Ten Brink et al., 2009).

2.2 Impacts on biodiversity and ecosystems and human health
Besides the previously mentioned economic impacts, there are also impacts on biodiversity,
ecosystems and human health that need to be taken into account while addressing the marine
litter problem. Entanglement and ingestion of marine litter represents a concerning problem at
biological and ecological level, as more than 663 species of marine animals are known to be
directly affected (GEF, 2012). In this sub-section we will address the biggest sources of impact on
wildlife and human health.

2.2.1. Entanglement
There are many reports and scientific papers on the entanglement of marine animals, particularly
sea birds, seals, turtles, dolphins and whales, who get injured or die trapped in fishing nets, ropes,
monofilament lines, six-pack rings and packaging strapping bands (GEF, 2012). Once entangled in
marine litter, animals may suffer death by drowning, suffocation, or strangulation. Marine litter
causes lacerations from cuts or abrasion which eventually can lead to infections that if not lethal
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can impair swimming or flying abilities to find food or escape from predators (GEF, 2012). A study
conducted in Portugal, between 2005 and 2011, as part of the monitoring of the project
Coastwatch identified 41 dead animals stranded on beaches, where 9 deaths were related to
marine litter. These animals were 6 birds (Sula bassana), 2 belonged to the order Cetacea and
one invertebrate a Portuguese man’owar (Physalia physalis) (Quaresma et al., 2012).
There are also records, from the South region of Portugal, of several individuals of three other
species (Caretta caretta; Morus bassana and Larus argentatus) which died between 1996 and
2012 from fishing nets or hooks. Regarding these deaths, it is difficult to know if the animal died
as a consequence of entanglement or ghost fishing, so these data should be analysed with
caution.
Turtle species are amongst the most impacted animals, and Figure 5, shows an example of a turtle
entangled in fishing nets, in Madeira Island, Portugal.

Figura 5. Turtle entangled in ALDFG (Museu da Baleia da Madeira, 2014).

2.2.2. Ingestion
There are many species of marine and/or coastal animals that have been reported to ingest
marine litter, because they mistake it for food or are attracted to the colors (Laist, 1997) Animals
ingest fragments derived from larger plastic items, plastic bags, pellets and fishing lines. The
accumulation of the plastic or other marine litter items in the stomach will give animals the false
impression of fullness. In most cases this can lead to starvation or malnutrition if the stomach is
full or if the digestive tract is blocked. Sharp objects can damage the gut and may result in
infection, pain or death (GEF, 2012). Figures 6 and 7 shows the stomach content of a sperm whale
and a dolphin, collected in Portugal, where autopsies revealed plastic items and bags inside the
animals.
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Figure 6. Plastic found in Sperm whale stomach content, in Madeira Island, Portugal (Museu da Baleia da
Madeira, 2012).

Figure 7. Stomach content of a dolphin carcass collected in a Portuguese beach (photo by Sofia Quaresma,
2012)

2.2.3. Invasive Species
Throughout history there are many reports of species moved from their native habitats and
introduced in others regions of the globe. Consequences may be excessive population growth of
the introduced species, becoming invasive, competing and excluding native species, which poses
a threat to biodiversity (Barnes, 2002). Opportunistic species have used natural floating debris
(volcanic pumices, floating marine algae, sea grasses, plant trunks or seeds as support for
traveling, but with the introduction of vast quantities of plastic debris into the ocean environment
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over recent decades, the opportunities for dispersal of marine organisms have significantly
grown. This represents an increased potential for alien invasions of new habitats (Barnes, 2002a;
Barnes and Milner, 2005). There are some factors that could favour the survival of rafting
organisms on plastic marine debris, such as long lasting, highly abundant and travelling slower
than vessels. The most commonly found organisms living on plastic debris in the oceans are
barnacles, polychaetes, bryozoans, hydroids and molluscs (Barnes, 2002b). Figure 8 shows
barnacles attached to a plastic cup collected in a beach in Portugal.

Figure 8. Barnacles attached to a plastic cup collected in Portugal (Joana Antunes, 2012).

Although there are several reports since the 1970s reporting encounters of marine species with
marine litter, only a few number actually refer to the attachment of species to those items
(Figures 8 and 9). Yet, it is estimated that intact items and packaging accounted for 40% of all
reported encounters with species, followed by fragments (36%), rope and netting (17%) and
microplastics (1.5%) (GEF, 2012).

Figure 9. Barnacles attached to plastic litter (photo by Paula Sobral).
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2.2.4. Human Health
So far, this report illustrated the most common pressures and impacts of marine litter both in
economies and in wildlife provided by several studies across the globe. Yet, there is a particularity
of plastic marine debris (PMD) that must be taken into account while managing this problem.
PMD besides causing physical harm to wildlife, may also be harmful and potentially toxic, due to
their capacity to adsorb POP. (Frias et al., 2010; Antunes et al., 2013, Mizukawa et al., 2013). The
characteristics that make plastic materials so useful for our daily uses are the same that make
them prejudicial to the environment (slow degradation, high persistence and resistance to
corrosion). Plastic materials are classified as solid waste and do not beneficiate of any special
treatment in the end of its life cycle (Rochman et al., 2014). Marine animals might mistake colours
and shapes for food and accidentally ingest these materials, as previously described. Plastics
contain a wide range of potentially toxic chemicals that might be incorporated during
manufacture as additives, according to its use (bisphenol-A, flame retardants, plasticisers, etc).
(Lithner et al., 2011), which can be released into the environment or absorbed by the animal’s
body. There are evidences of hazardous pollutants such as PCB and DDT adsorbed onto the
surface of plastic pellets (Ogato et al., 2009; Antunes et al., 2013; Mizukawa et al., 2014). This
adsorption might also occur in the ocean onto smaller plastic particles and have consequences
on fish stocks and eventually in the health, of humans which are fish consumers.
Another aspect worth mentioning are tiny plastic particles, or scrubbers introduced in hand
cleaners, exfoliates and toothpastes which are not retained by sewage treatment plants and thus
represent a direct addition to the marine environment. These may be ingested by filter feeding
organisms (such as bivalves) and ultimately passed onto organisms higher in the food chain
(Derraik, 2002). Reports of fibres and fragments being found in honey and beer (Leibezeit and
Liebezeit, 2013; Leibezeit and Liebezeit, 2014), which are unwanted constituents of these
aliments, and may eventually cause health problems, demonstrate the ubiquity of these particles
in the environment and enforce the need for urgent minimising solutions.
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3. MANAGING SOLUTIONS FOR MARINE LITTER
Waste reaching marine environment comes from various sources and activity sectors. In order to
minimize marine litter it is necessary to adopt a set of measures at different levels (UNEP, 2005).
Nowadays, there is a range of international, regional and national conventions and action plans
aiming to prevent the entry of waste into the seas and oceans although many of the documents
contributing to this goal have no direct reference to marine litter.
Nevertheless, documents referring to measures to reduce or eliminate discharges from ships, to
reduce the loss of fishing gear, to protect rivers and coastal habitats or documents that promote
sustainable development of the seas, are naturally contributing to prevent the entry of waste into
marine environments (UNEP, 2009).
In addition to the establishment of international agreements on marine litter, it is crucial that
existing instruments are implemented. Other examples of measures to fight marine litter are
presented in the UNEP’s document Marine Litter: A Global Challenge:


To implement and improve existing national legislation;



To develop national monitoring programmes for marine litter based on standardised
methodologies;



To provide appropriate facilities for the reception of ship-generated wastes, including
damaged fishing gear;



To promote cooperation actions among fishing communities to prevent the
abandonment or disposal of fishing gear into the oceans;



To increase the efficiency of waste management;



To provide national financing programmes with international support for the research,
monitoring and development of solutions for marine litter;



To implement economic instruments;



To promote eco-design and other best practices in the industry;



To develop beach clean-ups and other coastal areas;



To develop awareness programmes, training and environmental education (UNEP, 2009).

The development of these actions must be done in cooperation with stakeholders engaged at
different levels (locally, nationally and internationally) so that co-responsibility in solving this
problem is assumed by all. Measures against marine litter can be divided into preventive and
corrective measures. The first are usually more effective than the last and have lower costs
(UNEP, 2009).
In addition to the development of actions to mitigate marine litter, it is important to keep studying
and monitoring marine litter to evaluate its trends, related impacts and the effectiveness of
measures adopted.
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3.1. Precautionary Principle and Marine Litter
Although there are several scientific studies attesting to the seriousness of the problem of marine
litter, all information about quantity, distribution and impacts on a global scale is not yet available.
However, despite some cause-effect relationships are not yet fully established at a scientific level,
action against this threat is required once it can cause serious or potentially irreversible damage
to the environment (Sehn, 1998). The concept of avoiding damage to the environment and
commons, even when we are not yet in possession of all information, arose in Germany in the
1960s and 1970s and became known as the Precautionary Principle. This concept emerged in
discussions on the problem of the North Sea and over the years has been defined in various ways.
The Precautionary Principle became a common reference in international conventions after it
was adopted in 1992, in the United Nations Conference on Environment and Development
(UNCED), as the 15th Principle of the Rio Declaration: “In order to protect the environment, the
precautionary approach shall be widely applied by States according to their capabilities. Where
there are threats of serious or irreversible damage, lack of full scientific certainty shall not be used
as a reason for postponing cost-effective measures to prevent environmental degradation”
(UNEP, 1992).
By applying this principle we are heading towards the protection of the environment and
common resources for our enjoyment and for future generations. Failures in scientific knowledge
should not be used as a reason for not acting against a global threat as marine litter.

3.2. Preventive Measures
3.2.1. Prevention of marine litter from land-based sources
Waste must be prevented at the source to avoid leakages into the marine environment. Waste
that is not produced does not need to be eliminated and the one that is generated should be
given a proper treatment through reuse, recycling or a safe disposal to the environment. Only
when all these hypotheses are exhausted, should waste be transported to a landfill and never to
a dumpster site (UNEP, 2005).
To citizens is assigned the individual responsibility for heading the waste they produce to the
appropriate places, however, the municipalities are responsible to provide the necessary
infrastructures for the collection, treatment and final disposal, integrated into an overall strategy
for waste management.
The improvement of these infrastructures, or its creation when there are none, is essential to
prevent the disposal of waste in inappropriate places. Beaches and other coastal areas should be
equipped with containers for waste in order to meet the needs of visitors. In cases where these
infrastructures are not available, citizens should carry their waste home and separate it for
recycling whenever possible.
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The Blue Flag program, promoted internationally by the Foundation for Environmental Education
(FEE), indicates as criteria for obtaining the reward: the maintenance of clean beaches, the
prohibition of waste discharges and the existence on the beach of containers for selective
collection of waste materials (plastic, glass, cans and paper) and its respective maintenance
(ABAE, 2014).
It is also necessary a good wastewater management since they are a means of transport of several
types of waste into the sea, including items of medical or sanitary waste (UNEP, 2005). In the UK,
a campaign called “Bag it and Bin it - don't flush it” was launched to reduce the incidence of such
items on the beaches. This raising awareness program intended to increase public awareness to
the problems of this type of waste, encouraging people to be more careful in the disposal of this
waste. (Marlisco, 2014)
The enforcement of best practices by the industry in order to prevent the leaking of raw materials
or other products during transportation or storage, is essential to prevent the input of waste in
the oceans. Additionally, through eco-design, the industry can minimize the negative impacts
associated with its products and enhance the reuse products placed on the market when they
reach the end of life (Ecodesign Infoknoten, 2014). The principle of extended producer
responsibility, which makes the manufacturer responsible for all phases of their products
including their elimination, challenges designers to consider the entire life cycle of the product in
its design, including options for recycling and final disposal (OECD, 2014). This principle was
applied in Europe in various laws related to waste management.
The scientific community can play an important role in this process, for example, in developing
innovative solutions in the marine litter recovery or in the development of biodegradable
packaging materials. However, despite the measures of improvement or change of materials used
contribute to reduce the amount of plastics in the environment, these should be seen as
complementary measures since they have the disadvantage of sending the wrong message to the
public; if contaminating the environment with biodegradable materials is considered acceptable,
it will be very difficult to achieve a consistent change in attitudes and behaviours of citizens
(UNEP, 2005).

3.2.2. Prevention of marine litter from sea-based sources
In order to prevent marine litter from sea-based sources, waste management plans for
ship-generated waste, offshore platforms and fishing or recreational vessels, including small
boats, should be developed. Effort is needed to reduce ship-generated waste and to store it until
its disposal in the appropriate facilities in ports for the reception of such waste.
The waste management plans for marine sources should include an area on board for storing
waste and the provision of adequate infrastructure on land, in ports and marinas. It is also
important to establish standards of regional and global regulations. The waste reception on land
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must not delay the number of hours or days of vessels in harbours and marinas, and high costs
and complex bureaucratic processes that may discourage the discharge of waste from several
vessels in these infrastructures should be avoided. In addition, local authorities should ensure
proper treatment of waste collected in these port facilities to ensure an efficient waste
management.
Nets and fishing gear should be brought ashore and sent for recovery, to prevent its
abandonment at sea. No fishing gear should be abandoned deliberately. To avoid the loss of nets
and other fishing traps, one of the possible measures is to mark all these materials to enable their
search when they get lost in the sea (UNEP, 2005).
The provision of waste reception facilities in ports for ship-generated waste for ships that dock in
European ports is expected in Europe by the Directive 2000/59 /EC of the European Parliament
and of the Council of 27 November. This directive, transposed into national law by Member
States, aims to reduce discharges of ship-generated waste into the sea and complies with the
International Convention for the Prevention of Pollution from Ships (MARPOL 73/78).
To reduce discharges of waste into the sea by fishermen, in 2008, the Municipality of Cascais
implemented in the fishing port, the first recycling containers in the country to waste generated
on fishing vessels. This facility is prepared to receive hazardous waste such as batteries, oil filters
and contaminated packaging. Additionally bins for waste were distributed to various vessels as
well as information on waste and their separation (Marlisco, 2014).

3.2.3. Environmental education and awareness
A major component of the marine litter problem is related to human behaviour thus
environmental awareness and education are essential in any plan, campaign or action designed
to prevent the entry of waste into the oceans (UNEP, 2005). In order to develop effective
programs and activities it is necessary to adapt these components to different target groups,
particularly those sectors of society involved in the problem or its resolution. These include the
sectors of fishing and maritime activities, users of the sea and coast, industry, waste
management, retail, education, media, NGOs, policy makers, the scientific community and the
general public (MARLISCO, 2014).
Environmental awareness and education are essential to promote a change attitudes and
behaviours of citizens and society in general (UNESCO, 1978). These activities, apart from
informing about the true extent of marine litter, including their socio-economic and
environmental impacts, must also propose specific actions and measures to each sector so that
they can be part of the solution. Some examples of information that can be transmitted to the
general public to prevent the entry of litter in the oceans are the preference for products with
less packaging and/or packaged in recycled or easily recyclable materials and the indication to
never abandon litter into the sea, on the coast or even away from it because it can be transported
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to the sea through wind, rain or rivers (IEEP, 2013). These actions and environmental awareness
and education campaigns within the marine litter issue are carried out by several organizations
in many parts of the world (UNEP, 2009).
The Blue Flag program, mentioned above, also require the development of environmental
education activities at all beaches with Blue Flag hoisted. In Portugal are also promoted several
beach clean-up actions organised by municipalities, NGO, natural parks among other associations.
Most of these clean-up actions, especially those carried out by NGO, aims to increase public
awareness of the problem.
In addition, several other activities can be also developed to raise public awareness, especially
among the younger ones, like songs, videos or stories contests, exhibitions and presentations in
schools open to the general public, among others.
Information on marine litter can also be incorporated into school programs at different levels of
the education sector. Young people are considered agents of change in society not only because
they represent the next generation of consumers and decision makers, but because they are
often the elements of inspiration and influence in their families and communities.
Stakeholders with an interest or responsibility for some aspects of reducing the amount of
marine litter and associated impacts may also be involved through forums or participated
debates. These instruments should use methodologies that promote a non-confrontational space
and an inclusive approach, allowing everyone to participate by expressing their point of view. The
joint dialogue between the several actors stimulates the co-responsibility and encourages the
generation of new knowledge and innovative solutions to this problem.
The MARLISCO (Marine Litter in European Seas: Social Awareness and Co-Responsibility) project,
is an example of a project that aims to raise social awareness about the impacts of marine litter
and possible solutions to the problem and to promote co-responsibility of the various sectors
involved. In addition to several environmental education activities aimed at various audiences
especially children and youth, it is also developing national forums on marine litter where the
relevant stakeholders in each country will be gathered. This project, funded by the European
Community, is being developed by a consortium of 20 institutions from 15 European countries
(MARLISCO, 2014).

3.3. Correctives Measures
3.3.1. Ocean clean-up operations (surface, water column and seabed)
In addition to efforts to prevent the entry of litter in the oceans, measures to remove marine
litter from this environment are also necessary. Several non-governmental organisations and
municipalities perform sea clean-ups, especially along the coast. Usually these actions are
accompanied or promoted by divers (private companies or associations).
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In some regions projects are being developed to encourage fishermen to collect, store and carry
on board to land the waste that they collect with their fishing nets. In Europe, these initiatives
called Fishing for Litter, were developed with the purpose of raising awareness among fishermen
for this problem. Given their potential these initiatives evolved into a more structured marine
litter collection scheme. However its capacity is very limited given the large amount of litter that
currently exists in our oceans and the inefficiency in the collection of small plastic fragments (IEEP,
2013). So that there is no economic disincentives in carrying out these actions, the fishermen
must be free of port fees for discharging the marine litter collected in ports (UNEP, 2005).
The European Commission has been promoting in several locations Fishing for Litter initiatives as
well as other projects for collecting ghost fishing nets and floating litter from the sea, usually in
areas of accumulation. In the Mediterranean there are several pilot projects however, the
efficiency and environmental impacts of these activities are still unknown. These projects are
eligible for funding through the European Fisheries Fund and some initiatives have already been
funded through this fund (IEEP, 2013).
The Waste Free Ocean is a public-private initiative that seeks to mobilise and unite the fishing
industry and the plastics industry aiming to reduce the floating marine debris in coastal areas,
rivers and oceans. This initiative requires the use of existing fishing hauls, as well as the
application of new technologies in order to engage the fishing community in cleaning the shores
and waters, bringing waste to the land to be sorted and recycled (WFO, 2014).

3.3.2. Coastal clean-up operations
Coastal and beach clean-up operations are held in various countries around the world. These
actions are usually performed and/ or promoted by local municipalities, NGO or groups of
volunteer citizens. The International Coastal Cleanup, mentioned previously in this document, is
an example of a campaign performing beach clean-ups in several countries around the world.
Clean-up operations inviting local communities to participate have a strong impact on raising
public awareness to the problem of marine litter. In addition to contributing to the reduction of
marine litter, during these activities citizens have direct contact with the problem particularly
with regard to quantities and types of waste and they can observe some associated negative
impacts.
The municipalities also conduct regular clean-ups of coastal areas, especially in beaches. Although
these clean-ups have high costs (see sub-chapter 2.2.3), they are very important to preserve the
environment and site aesthetics in order to avoid impairing the associated economic activities,
especially in important tourist locations (Mouat et al., 2010).
Other associations and NGO also perform several beach and coastal clean-ups. In Portugal, the
Center of Speleology Costa Azul, for example, performs every year a number of coastal clean-up
activities for the removal of marine litter in these areas and in caves only accessible by boat.
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3.4. Marine Litter Value Recovery
There have been several projects on marine litter recovery from different promoters that have in
common the incorporation of varying proportions of marine litter in its composition. Some
examples are tissue development, sunglasses, carpets, vacuum cleaners and soap packaging.
To promote and encourage the collection of marine litter from our oceans it is important to
develop viable alternatives for recovery of such waste. Thus there will be a very important
economic incentive to collect these litter items concomitant with the recovery of materials and
value generation.

3.5. Economic Instruments
In our daily activities, natural resource depletion and environmental pollution result mainly from
incorrect pricing of goods and services produced or consumed. In the process of establishing a
value to a good or service, in most cases economic externalities (hidden costs) are not taken into
account, and the good or service do not reflect the true price of that particular good or service.
Economic equilibrium should be achieved including marginal social costs, but as this is a complex
process, valuation methods such as ‘willingness to pay’ (WTP), ‘willingness to accept’ (WTA), or
´travel cost´ are often used, in order to make a better compromise pricewise. For policy purposes,
it is important to evaluate the costs, benefits, causes and effects of an environmental problem in
order to address them with the best strategies and tools.
Market based instruments are economic tools used by policy-makers to estimate the costs and
benefits of alternative actions open to economic agents (OECD, 2001). If a tool affects the cost or
price of a good or service in the market then it can be described as a market-based economic
instrument. Market-based instruments (MBI) try to attend simultaneously environmental,
economic and social policy objectives by considering the externalities of production and
consumption in a cost-effective way (OECD, 2003).
The main purpose of an environmental policy is to combine the identification of a goal with the
means to achieve it. Before setting the goals to achieve an environmental policy is important to
clearly identify the problem to solve, assess the economies associated with the problem (through
a market study), in order to identify stakeholders. Stakeholder involvement in environmental
policy assessment is a useful method to understand options for specific measures, strategies and
alternatives to assess the problem in discussion.
Market-based instruments (MBI) are a useful tool to address the plastic marine litter problem as
a part of environmental policies measures in order to change behaviour, and can have two
different effects; (1) incentive (to encourage change of behaviour) or (2) revenue raising (to
generate profit), although in practice, the goal for using an MBI is a mixture of both ambitions.
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MBI may include taxes, charges, fees, fines, penalties, liability and compensation schemes,
subsidies, incentives, tradable permit schemes and technical or financial support (Brink et al.,
2009; Oosterhuis, et al., 2014).
Selecting a specific MBI to address an environmental problem may generate conflict among the
stakeholders involved, because each different group of actors will perceive the problem from a
different perspective. The main criteria for selection and evaluation of MBI are (1) environmental
efficacy, (2) (static) economic efficacy, (3) dynamic efficiency / innovation, (4) equity, (5) revenue
raising, (6) ability to comply, (7) integration with sectorial policies, (8) public acceptability and (9)
technical feasibility. The potential to use MBI in environmental policy is great and the implications
and goals can be achieved if society acts as a whole, working together towards a same goal.
A positive application of a MBI in Portugal is the ValorSul campaign “Separar para ajudar”
(Separate to help). ValorSul is a recycling company responsible for the treatment and recovery of
approximately 950 tons of municipal waste generated each year, in 19 municipalities of the
Western region of Portugal and metropolitan area of Lisbon. Beverage bottles are usually
constituted by two plastic materials (PET in the bottle and PP in the cap). In order to separate
these materials, ValorSul provides a social and economic incentive, as it provides a financial
incentive per kilogram of caps returned, and the generated revenue can be used for institutions
to buy orthopaedic and informatics equipment, as well as wheelchairs. This system provides a
both a social and environmental responsibility, and society at large contributes to separate and
recycle bottle caps. In 2006, ValorSul received 63.460 Kg of caps which corresponded to
approximately €40000 (ValorSul, 2014).
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4. UNDERSTANDING EACH OTHER’S ROLES
Due to the wide diversity of sources and impacts of marine litter there are several stakeholders
involved in this problem: either because they contribute to the problem or can help to fix it, or
both. Thus, several measures are needed at various scales and targeting different audiences
(stakeholders).
As discussed previously, education and raising awareness of the different stakeholders is key to
increase social awareness to the problem and to involve them in the solution (cultivating
co-responsibility).
In some cases it is difficult to identify and assign responsibilities in order to ensure that the costs
associated with marine litter are payable by those who caused the problem (EU policies
legislation).

4.1. Producer’s best practices
Recognising producer’s important role in reducing marine litter, several best practices are
suggested in this topic, according to successful examples applied all over the world. Best practices
can be divided according to plastic production phases:

4.1.1 Internal training
All employees, in every industry area, should be involved and educated on how to properly handle
and dispose resin pellets or plastic debris arising from production processes. Raise employee
awareness and commitment from top management to the shop floor employees is essential to
eliminating pellet loss and creates accountability for each industry member to reach companies
aims. There are some practices that can facility employees involving:
i.

Establish written procedures and share with all employees of company;

ii.

Conduct regular training sessions and awareness campaigns on reducing resin pellets in
marine debris;

iii.

Assign employees the responsibility to monitor and manage pellet containment;

iv.

Encourage each worker to sign the employee commitment pledge;

v.

Solicit employee feedback on procedures to continuously improve those practices;

vi.

Use workplace reminders – posters with “step by step” information, stickers and other
practical strategies adapted to each company.

4.1.2 External training
Raising awareness of the problem and highlighting involved people in plastic produce is an
important commitment that can help change the behaviour and consequently, reduce marine
litter. Conferences, training sessions and involving with other companies is important to share
acknowledgment and improve best practices.
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There are several procedures that should be applied before, during and after pellets handling:
i.

Identify spill areas and where losses occur most frequently and fix them;

ii.

Determine the cause of spills in each area and develop solutions to solve the problem;

iii.

Implement the simplest effective solution;

iv.

Measure the potential losses and share those information with employees to maintain
motivation and reinforce commitment;

v.

Ensure your worksite is properly set up to prevent loss and assist cleanup.

4.1.3 Scientific community in industry
Researchers can find marine litter solutions by developing more sustainable products for industry.
Technological and scientific acknowledgment can help found a sustainable and eco-efficient
product, designed with responsibly sourced materials and developing studies about degradation
of plastics in marine environment or a new product using new material, such as natural polymers;
Although every material has a unique set of properties that can be used to create sustainable
design, it is also important to recognise its benefits and impacts in marine environment.

Figure 10. Example of a 100% trash made sunglasses. (Source: Miniwiz, 2014)

Industry should select responsibly their source material for production, for example when
producing exfoliating products. Once the majority of wastewater system is not prepared to filter
this type and size of particles, microplastics used in exfoliating products should be changed to
natural products, such as almonds, sugar or sand, among others. Selecting natural materials for
use in industrial products decrease the impacts for marine debris and also increase credibility and
consumers image of industries. They become recognised for their environmental engagement in
producing better sustainable products and commitment against marine litter, using materials
wisely, and recovering more value from the material waste stream. Including research and new
technologies in plastic industry can improve plastic production by using marine debris, when
applied the right detoxification processes and study alternatives that shows efficiency and
prevention regarding human health and environment.
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4.1.4 Procedures to reduce waste
4.1.4.1 Non Pellet Loss
Pellet loss has many negative impacts not only on the environment, but also on individual
companies and on plastics industry. Resin pellets slips and falls are a major cause of plastics
industry accidents.
Once industry included pellets as an environmental responsibility that contributes to keep pellets
out of the natural environment, including waterways and oceans and also improve efficiency and
material stays a valuable product rather than becoming waste. Best practices can also enhance
reputation of companies as good stewards of the environment and this is an increasingly
important factor for attracting the investment community and high-quality employees.

4.1.4.2 Facilities and equipment
In industries, facilities and equipment should be appropriated and companies should guarantee
the good operation and maintenance whenever is needed. According to type of pavement (paved
or unpaved areas), industries should choose the best practice in their own company:
i.

In paved areas, cleanups should include a slope or a berm to contain pellets;

ii.

Exposed areas should be equipped with vacuums or brooms and dust pans to clean
wherever is necessary;

iii.

For cleanup in gravel yards, consider fitting vacuums with screen or mesh on intake
hoses to collect pellets without disturbing gravel;

iv.

Provide catch trays for use at all trucks unloading valves;

v.

Use bulk-handling equipment that is designed to minimise pellet leakage;

vi.

Install central vacuum systems where practical;

vii.

Install connecting hoses equipped with valves that will close automatically when the
connection is broken;

viii.

Use empty and seal bulk containers prior to shipment in rail or trucks will reduce loss of
residual pellets;

ix.

Assure proper handling when storing and removing waste pellets;

x.

Conduct routine inspections and maintenance of equipment used to capture and
contain pellets;

xi.

Use a collector grate and filtered storm drain system with a screen consistent with the
range of pellet size handled;

xii.

Storm drain screens can also help in defense against accidental pellet release;

xiii.

Install containment systems wherever necessary can prevent pellets from escaping
plant boundaries and contributes to zero pellets loss.
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Figure 11. Equipment to keep resin pellets out of the environment and reduce pellets loss in plastic
industry (Source: OceanSweep, 2014)

Assure that employees have ready access to the proper cleanup equipment at all locations where
spills might occur and that easily can prevent emergent situations, such as:


brooms, dustpans and/or rakes;



shop vacuums for inside and outside use;



catch trays or traps;



bags or bottles for sample collections;



tape for repairing bag or box damage

4.1.5 Waste management systems
A full recycling supply chain can help decrease marine litter inputs into the oceans. Plastic
products life cycle should be included in the company aims, of managing sustainable materials ,
once this factor is based on a virtuous cycle of understanding the environmental and human
health impacts, measuring the impacts and tracking progress of results obtained. Industry should
produce their materials with environmental stewardship and designing sustainable products from
the start and also including orientation points to prevent and maintain remaining plastic products
from all industry processes, transportation to markets and after consumption potential marine
debris controlled.
Rates and monetary rewards in return packaging by consumers are innovated factors that can be
included in waste collection systems to prevent marine litter. Creating a partnership with large
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commercial surfaces and recycling companies can also help in marine litter reduction. Rates and
monetary rewards will help that consumers return the product. Capturing plastics for recycling
and energy recovery maintains plastics distant from litter streams and reduce energy use and
greenhouse gas emissions.

A

B

Figure 12. (A) Identifying label in a PET bottle. (B) Collecting point of PET bottles, with
identifying label recognition. (Photo by: Joana Antunes, 2014)

4.1.6 Employees Participation and Accountability
Assure that employees immediately clean up the spill and recycle or dispose of loose pellets
properly. Establish written procedures and share with all employees involved in company.
Procedures should be easily to apply and understand. All employees should be informed about
impacts of pellets loss on environment and in the company and cleanup should be promoted as
a daily philosophy.

4.1.7 Auditing
Regular auditing is essential to guarantee that all sectors are doing correctly. Supervising
employees and guarantee appropriate procedures, identifying problem areas and develop new
procedures to resolve them, communicate and share information and experience with other
industries and guarantee appropriate facilities and equipment are some best practices that will
help to achieve aims company. Conduct routine inspections in production areas, drainage areas,
driveways and areas that are more exposed to pellets leakage.

4.2. National and local management
National and local authorities in each country are responsible for the development and effective
implementation of legislation for the protection of the environment against marine litter impacts.
Legislation at national level should have as reference the strategies established in international
conventions and agreements.
Nevertheless, projects that promote synergies among relevant stakeholders in order to increase
knowledge, awareness and achieve more effective measures to fight this problem are essential
to complement institutional responses (IEEP, 2013). The progress and effects of these projects
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and measures should be monitored and discussed periodically in order to update existing policies
for greater efficiency of actions taken.
There is already in several countries legislation and policies for the sustainable development of
oceans and for integrated coastal management and protection of coastal habitats which despite
not having a direct reference to marine litter, make a strong contribution to the mitigation of this
problem (UNEP, 2005).
As an example, there are several measures and actions that national and local authorities can
implement thus contributing to efforts against marine litter:


To set a specific legal framework for marine litter defining the entity responsible for its
implementation and monitoring;



To Implement and update, where necessary, existing national laws;



To apply economic instruments;



To develop or improve the efficiency of waste management plans; in planning locating
landfills along the coast or next to water lines should be avoided in order to prevent the
waste from escaping and entering the marine or coastal environment;



To provide adequate infrastructure in ports and marinas for the receipt of waste
generated on ships, including damaged fishing gear;



To create national programs for monitoring of marine litter based on standardised
methodologies;



To establish campaigns and/ or permanent services to collect marine litter, especially in
places with higher tendency for accumulation;



To develop guidelines for each sector (tourism, fishing, marine recreational activities,
coastal construction among others) and for responsible citizenship aiming different
audiences;



To support raising awareness, environmental education and beach cleanup activities
promoted by NGOs or citizen groups (UNEP, 2005);



To promote studies, monitoring programmes and compilation of data to determine
trends in the composition, quantity and impacts of marine litter;



To provide national funding programs, with some international support, enabling the
previous activities (UNEP, 2009).

In Portugal there is not a legal framework specifically directed to marine litter as there is no
agency or institute dedicated exclusively to this issue. However, the MSFD, in which marine litter
is one of the environmental descriptors to be considered in the definition of GES, and the
regulation requiring the installation of appropriate infrastructures in ports for the reception of
ship-generated wastes provide for measures to prevent the introduction of litter in the oceans.
The Directorate-General for the Natural Resources, Safety and Maritime Services (DGRM) is
responsible for the coordination and implementation of the Marine Strategy Framework Directive
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(MSFD) in Portugal (mainland subdivision) and so to achieve good environmental status (GES) of
national marine waters (Decreto-Lei No. 201/2012 de 27 de Agosto).
The provision of waste reception facilities in ports for ship-generated waste aims to increase the
protection of the oceans by reducing waste discharges into this environment. This legislation is
consistent with the MARPOL Convention 73/78.
Although it is not a governmental body, APLM could work as a platform for the interaction and
congregation of efforts from the several public and private entities nationwide sharing the goal
of fighting marine litter. The Brazilian Marine Litter Association (ABLM) was created with the
same objectives.

4.3. NGO engagement
There is a range of NGO that organise awareness and environmental education campaigns as well
as beach clean-ups. These activities are very important because they society awareness to the
problem of marine litter. Volunteers contribute devoting their time and efforts in order to make
a difference. It is exactly because of this volunteer work that these campaigns organised mainly
by NGO have relatively low costs when compared with municipal or government campaigns.
The International Coastal Cleanup (ICC) organised by Ocean Conservancy, enables the collection
and quantification of marine litter in beaches around the world with the help of thousands of
volunteers from various countries.
There are also some recent examples of beach clean-up campaigns in Angola (Mabunda beach),
Mozambique (Costa do Sol beach, Maputo), Cape Verde (beaches of the Praia, Sal and Fogo
islands) as well as in several beaches in Portugal.
These campaigns are usually organised in Portugal by environmental NGO such as European Blue
Flag Association (ABAE), Brigada do Mar, Portuguese Marine Litter Association (APLM), GEOTA,
Ocean Initiatives by Surfrider Foundation, among others. Also in the private sector there are some
companies organising or participating in several beach and seabed clean-up activities such as
tourism and diving companies and others like Sonangol, in Africa.

4.4. Individual choices and actions
Each and every citizen is responsible for their own waste and for the choice of its disposal location.
When a legal framework for waste management is established and there are appropriate
infrastructures, the citizens must also play their part not to abandon their litter. At the same time,
reuse and recycling of waste should be promoted wherever possible.
Given that a major component of the marine litter problem is related to human behavior,
environmental education plays an important role in society by promoting good choices when
buying products and discarding waste. As mentioned previously, raising awareness and
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environmental education should be part of any programme designed to minimize the problem of
marine litter, regardless of the target audience.
Citizens may also contribute by promoting or participating in activities or campaigns about marine
litter. Brigada do Mar is an example of a group of friends who joined in Portugal and decided to
clean up every year for 15 days, about 30 km of the southwestern coast of Portugal. This action
happens since 2009. Among other support, the municipality of Grândola (local council) helps with
the collection of litter bags.

4.5. Research, development and innovation
In recent years, several reviews of the marine litter problem have been addressed from different
perspectives (sources, accumulation in gyres and in beaches, impacts on animals, macro and
micro debris). Yet, research, development and innovation should focus on the creation of
sustainable solutions, eco-design and evaluating effects at ecosystem and human health levels.
In what concerns research, and according to different national or local objectives it is important
to identify and categorise the scale of the problem, before thinking about measures and solutions.
So, research should focus on origins, sources and classifications of marine litter, to deepen
international knowledge. After this stage, further investigations on the effects of micro and
nanoparticles of plastic should be addressed in order to fully evaluate the problem. It is known
that macro litter degrades into microplastics, but we do not know the smallest these particles can
be and even less their behavior when they reach nano sizes.
Also, despite national and international efforts, it is important to understand the full impact of
marine litter in the deep-sea, as physical and chemical conditions are different from the surface
and degradation can be severely influenced. Other aspect of research is linked to the adsorption
of POP and metals. It is important to understand effects of bioaccumulation on marine species
with commercial value, to understand if human health is suffering effects or not.
Also, after the tsunami in Fukushima, Tohoku region in Japan, land-based marine litter were
transported by ocean currents into the North Pacific Gyre and to the Western coast of United
States of America and Canada. More than understanding the time scales of ocean circulation and
transport of debris in all gyres, it is important to conduct studies in beaches of the North Pacific
Gyre and Western Coast of U.S.A. and Canada, as radiation can have severe consequences and
impacts on wildlife, ecosystems and human health, for several decades.
In terms of development, it is important for countries to adopt measures based on the previously
described concept of sustainable development, which do not compromise future generations,
nor the environment. Development and innovation can grow side by side if there is an equilibrium
between the way we use goods and services on a daily basis and human creativity that finds news
ways to solve daily problems based on previous knowledge. In this sense, ecologic-design of
products may contribute to new reusing and recycling ways for those products. Some examples
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were already mentioned in this chapter, of how a product or a behavior scheme can contribute
to minimize the pressures of marine litter in the environment. So new goods and services should
always be considered from a life-cycle approach to minimise production of residues along way.
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5. GLOBAL ACTION – BUILDING A BETTER FUTURE

5.1. Concerted international action
A partnership is a collaboration relationship between two or more people/institutions in which
the parties concerned, based on thrust, share principles and values and their actions in order to
achieve a common goal.
The cooperation between governments, non-governmental organisations, the private sector and
the general public is critical to the defense, conservation and preservation of the environment
due to the impacts of litter in the marine, coastal, estuarine and inland waters ecosystems.
Through the creation of national and international partnerships it is possible to coordinate work,
evaluate strategies, share information and above all join efforts towards this goal.

5.1.1. The UNEP and the GPML
Established in 1972, the United Nations Environment Programme (UNEP) acts as a catalyst,
advocate, educator and facilitator to promote the wise use and sustainable development of the
global environment. In 1995, UNEP developed a programme for the prevention of the marine
ecosystems’ degradation – the Global Programme of Action for the Protection of the Marine
Environment from Land-based Activities (GPA). This programme, adopted by the international
community, “aims at preventing the degradation of the marine environment from land-based
activities by facilitating the realisation of the duty of States to preserve and protect the marine
environment”. In this way, all States will be able to promote the recovery and conservation of
marine ecosystems, the sustainable use of marine resources and consequently the protection of
human health.
In January 2012, the Third Intergovernmental Review of the GPA was conducted in Manila,
Philippines, under the support of UNEP. At this meeting, in addition to the review of
commitments, actions for the next five years (2012-2016) were established considering the
current challenges for the protection of marine ecosystems. Commitments were made through
the Manila Declaration.
Among the recommendations subscribed one highlights the creation of the Global Partnership
on Marine Litter (GPML). This partnership launched at Rio+20 Conference, in June 2012, was built
on the Honolulu Strategy. The last was prepared at the Fifth International Marine Debris
Conference, in March 2011, organised by NOAA and UNEP.
Among the objectives of GPML, one highlights the following:


To reduce the impacts of marine litter in the affected ecosystems, economy and human
health;



To strengthen international cooperation and coordination through the promotion and
implementation of the Honolulu strategy and to promote the sharing of information;
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To make the problem of marine litter known to the population and social actors that interact
with this type of waste;



To make the impacts of marine litter known, namely the presence of microplastics in the
food chain;



To promote the reduction of waste production, the recovery of materials and the generation
of energy through the recovery process.

With the creation of this partnership and through the work of the various social actors
comprising it, it is expected that the concern about the impacts of marine litter by the general
public, governments and all the sectors needed to tackle this problem, among which industry,
business and tourism will increase.
The GPML will coordinate all stakeholders, including local, national, regional and international
organisations acting on the prevention of marine litter. Partnerships between governments, nongovernmental organisations, the private sector and the public in general are expected to arise
from the development of the GPML.

5.1.2. Other conventions, agreements and initiatives
Marine litter is a problem that requires international action and cooperation not only because it
accumulates in an environment that has no barriers but also because sea currents and winds
through which it travels over long distances knows no owners meaning that the litter from one
country may end in another country, in another continent. It is also a complex issue related to
our consumption and production patterns depending on many sectors and levels of decision –
from the individual choices we make every day to the options that the industry makes available
for the last consumer and implements itself and the way our waste is managed and discarded.
Undisputed efforts to regulate marine litter sources, to produce legal frameworks to prevent and
reduce its impacts and to take action are being made worldwide. In spite of it, marine litter keeps
growing and its effects are becoming seriously worrying. In addition to the complexity of the
problem and the rhythm of waste generation, the lack of implementation and enforcement of
existing national, regional and international regulations and legislation and apparent lack of
awareness are some important reasons why this problem is far from being under control – there
is room for much bigger improvements.
However the importance of the marine litter problem is now clearly stated and recognized and
there are more and more entities dedicated to tackle this problem. Some international ones
include UN organisations, Intergovernmental Oceanographic Commission (IOC) of UNESCO,
International Maritime Organization (IMO), Food and Agriculture Organisation (FAO), World
Health Organisation (WHO) among others. Recently the marine litter problem was brought to the
forefront of global priorities by the endorsement of the UN General Assembly to the Outcome
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Document of the United Nations Conference on Sustainable Development (commonly named
Rio+20 Conference) – “The future we want” (GEF, 2012).
A. Global/Regional initiatives
The International Convention for the Prevention of Pollution from Ships, commonly known as
MARPOL Convention, dates from 1973 and was modified by the Protocol of 1978 in response to
a series of tanker accidents that happened in 1976-1977 (IMO, 2014). This combined instrument
including regulations aimed at preventing and minimizing pollution from ships entered into force
in 1983. Nowadays MARPOL Convention is recognized as the main international convention
covering prevention of pollution of the marine environment by ships from operational or
accidental causes.
Discarding of all forms of plastics is banned by Annex V - Regulation for the Prevention of pollution
by litter from ships of the MARPOL Convention. Adopted in 1988 and revised in 2011 Annex V
prohibits the discharge of all litter into the sea and decrees that ships have to maintain waste
logs.
Alongside with the MARPOL Convention, the London Convention – Convention for the Prevention
of Maritime Pollution by Dumping of Wastes and Other Matter – and its Protocol are the main
agreement addressing litter pollution in the oceans worldwide (NAP, 2008). Adopted in 1972 the
London Convention was one of the first global agreements for the protection of the marine
environment from human activities. It entered into fore in 1975 and in 1996 a Protocol to the
Convention was agreed, entering into force in 2006. This Protocol, which is meant to replace the
London Convention, is more restrictive – while the London Convention aims to control all sources
of marine pollution and prevent pollution of the seas through regulation of dumping into the sea
of waste materials, the Protocol prohibits all dumping, except for a permitted list, and includes
the application of the “precautionary approach” as an obligation. The London Convention has 87
State Parties and there are 45 Parties to the Protocol (IMO, 2014).
In 1974 UNEP launched the Regional Seas Programme (RSP) in the wake of the 1972 United
Nations Conference on the Human Environment. Its aim is to promote sustainable management
and use of the marine and coastal environment as a way to fight the accelerating degradation of
the world's oceans and coastal areas. It does so by engaging neighbouring countries in
comprehensive and specific actions to protect their shared marine environment (UNEP, 2005).
Nowadays RSP includes 143 countries that participate in one or more of the 18 Regional Seas
Conventions and Action Plans (RSCAPs), through which the programme is operationalised (UNEP,
2005).
Together with the GPA, the RSP launched in 2003 the Global Initiative on Marine Litter. Under
this initiative a platform for managing the problem through establishing partnerships,
cooperative arrangements and coordinating joint activities was created (GPA, 2014). A main
partner is RSCAPs.
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The 18 areas covered by the Regional Seas Programme can be seen in Figure 13. Thirteen of them
were undertaken by UNEP and within these six are directly administered by UNEP – Southeast
Asia (COBSEA), Eastern Africa (Nairobi Convention), Mediterranean (Barcelona Convention),
Northwest Pacific (NOWPAP), West, Central and Southern Africa (Abidjan Convention) and Wider
Caribbean (Cartagena Convention) – and seven are independently administered by their own
regional secretariats – Black Sea (Bucharest Convention), Northeast Pacific (Antigua Convention),
Red Sea and Gulf of Aden (Jeddah Convention), ROPME Sea Area (Kuwait Convention region),
South Asian Seas (SAS, SACEP), Southeast Pacific (Lima Convention, CPPS) and South Pacific
(Noumea Convention, SPREP). The other five programmes in place are Antarctic (CCMLAR), Arctic
(PAME), the Baltic Sea (Helsinki Convention, HELCOM), Caspian (Tehran Convention), and
Northeast Atlantic (Oslo Paris Convention, OSPAR) (UNEP, 2009).

Figure 13. The 18 Regional Seas (UNEP, 2009).

Other international agreements are:


Convention on Migratory Species, with the Agreement on the Conservation of
Albatrosses and Petrels (CMS) – adopted in 1979, entered into force in 1983;



Convention on the Control of Transboundary Movements of Hazardous Wastes and their
Disposal (Basel Convention) – adopted in 1989, entered into force in 1992;



Convention on Biological Diversity (CBD) – adopted in 1992, entered into force in 1993;



Agenda 21 and the Johannesburg Plan of Implementation – adopted in 1992 and 2002,
respectively;



United Nations Convention on the Law of the Sea (UNCLOS) – adopted in 1982, entered
into force 1994;
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FAO Code of Conduct for Responsible Fisheries – adopted in 1995;



UN Fish Stocks Agreement – adopted in 1995, entered into force in 2001;



Global Partnership on Waste Management by UNEP – launched in 2010;



Global Partnership for Oceans by World Bank – launched in 2012.

Among international initiatives one can also find major clean-up programs and groups of
international experts to advice and produce scientific knowledge. The first have been playing an
important role to prevent the accumulation of marine litter on coasts and to head it to the proper
waste disposal locations, to raise social awareness and to collect data on the sources, quantities
and types of marine debris. The second allows for the integration of knowledge from the multiple
entities represented and it is very important due to the fact that international policy on marine
issues requires a cross-sectorial, interdisciplinary and science-based approach. There are also
international initiatives from the industrial sector and other global initiatives that besides having
a different purpose support actions against marine litter because of its negative impacts on the
issue they stand for.
The International Coastal Cleanup (ICC) by Ocean Conservancy, mentioned in previous chapters,
is the largest global volunteer effort to clean-up beaches and to report on the amounts, types
and probable sources of the litter found. This information has been assembled since 1986, the
year of its beginning, and is used to educate the public, to raise awareness and to assess on
marine litter issues.
The first Clean Up the World campaign happened in 1993. Almost twenty-two years later this
community based campaign is one of the biggest clean-up programs around the world. Held in
conjunction with UNEP, Clean Up the World brings together different social sectors in a range of
activities and programs.
The Joint Group of Experts on the Scientific Aspects of Marine Environmental Protection (GESAMP)
was established in 1969. It is a group of international experts that advises the United Nations (UN)
system on the scientific aspects of marine environmental protection. To achieve this purpose
GESAMP conducts and supports marine environmental assessments, undertake in-depth studies,
analyses, and reviews of specific topic and identifies emerging issues regarding the state of the
marine environment (GESAMP, 2014).
Based on the belief that durable solutions to free seas from litter will be achieved by advancing
the science on marine debris, Ocean Conservancy established in 2011 the Independent Scientific
Working Group on Marine Debris at the National Center for Ecological Analysis and Synthesis
(NCEAS). This group of international experts will work to develop orientations for future work and
inform recommendations to policymakers and industry (Ocean Conservancy, 2014).
The International Coral Reef Initiative (ICRI) was launched in the First Conference of the Parties of
the Convention on Biological Diversity (CBD) in 1994. It was founded by eight governments, and
nowadays gathers more than 60 members in an informal partnership that aims to preserve coral
45

reefs and related ecosystems around the world (ICRI, 2014) The ICRI recognizes marine litter as a
threat for the conservation of coral reefs and related ecosystems and supports other global
initiatives acting on the minimization of marine litter such as FAO Code of Conduct for Responsible
Fisheries and the Global Program of Action to Protect the Marine Environment from Land-Based
Activities (ICRI, 2014).
The International Council of Cruise Lines (ICCL) created in 1990 merged in 2006 with the Cruise
Lines International Association (CLIA), as it is known nowadays, expanding their representation of
major cruise lines (CLIA, 2006). Dedicated to participating in the regulatory and policy
development process of the cruise industry, ICCL was the first association of international
passenger vessel operators to adopt mandatory standards on waste management when in 2001
committed its members with a policy goal of zero discharges of MARPOL Annex V (UNEP, 2005;
Allsopp et al., 2006)
In the Fifth International Marine Debris Conference, 2011, the Plastics Europe and the American
Chemistry Council launched the Declaration of the Global Plastics Associations for Solutions on
Marine Litter. This agreement was then signed by 47 organisations from 29 countries, describing
future steps for the industry to take and suggesting global cooperation approaches and future
partnerships.
B. Overview of African involvement
Concerning major actions in Africa, in the 1990s the Intergovernmental Oceanographic
Commission (IOC) of UNESCO initiated several activities in the African Coast related to the
monitoring of the amounts and types of persistent marine litter. In 1997 IOC launched a pilot
project on marine debris management for East African coastal countries and in 1998 developed
workshops, surveys and an overview of waste management in ports/harbours in the Gulf of
Guinea region and went on a mission on waste management and marine pollution prevention in
Southern and Eastern Africa (UNEP, 2005). Before that, in 1989 the ICC had already expanded its
action into countries on the African Continent (GPA, 2014).
In Africa there are two of the eighteen regions covered by the Regional Seas Programme – the
West and Central Africa and the Eastern Africa. In 1981 the Convention for the Co-operation in
the Protection and Development of the Marine and Coastal Environment of the West and Central
African Region, known as Abidjan Convention, was adopted, entering into force in 1984.
Nowadays the Convention includes Southern Africa as well providing an overarching legal
framework for all marine-related programmes in West, Central and Southern Africa. In the most
recent years, the Convention has been more active and in 2012 it developed an Additional
Protocol to the Abidjan Convention Concerning Cooperation in the Protection and Development
of Marine and Coastal Environment from Land-based Sources and Activities in the Western,
Central and Southern African Region (the LSBA Protocol) (Abidjan, , 2014). Of the 22 countries
that belong to this area, 17 are currently parties to the Convention. Yet, the Abidjan Convention
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and OSPAR are working together covering all Eastern Atlantic, except for a small gap between the
two, assuming the continuity of their waters for an ecosystem based approach (OSPAR, 2005).
The Nairobi Convention, as the Convention of the Protection, Management and Development of
the Marine and Coastal Environment of the Eastern African Region is known, was signed in 1985
and entered into force in 1996. This Convention offers a regional legal framework and coordinates
action for the protection, management and development of its member countries coastal and
marine environment sustainability. It specifically works with the Consortium for Conservation of
Coastal and Marine Ecosystems in the Western Indian Ocean (WIO-C) – launched in 2007 it aims
at developing partnerships for the advancement of marine research, conservation and
management in the Western Indian Ocean region (UNEP, 2014). In 2010 the Protocol for the
Protection of the Marine and Coastal Environment of the Western Indian Ocean from Land-Based
Sources and Activities was adopted (UNEP, 2014). The Nairobi Convention area embraces 10
countries and they all are parties to the convention.
In this area the urge for action came from the recognition that increased population pressure
leading to unsustainable consumption and production patterns, resource over-exploitation and
water quality degradation as well as poor urban development were threatening the coastal and
marine environment and affecting its value. A major concern is the effect on coastal tourism, an
increasingly important industry in most of the countries of this area representing a significant
percentage of their Gross Domestic Product (GDP) and providing thousands of jobs (UNEP, 2014).
Effects on human health and tourism have been already reported in this region (GPA, 2014).
The assessment of the status of marine litter in both regions is a problem due to the lack of data.
Concerning Eastern Africa the major gaps identified were the inadequacy of implementation and
enforcement of existing laws and regulations related to solid waste management, lack of
awareness campaigns related to marine litter and insufficiency of funds compromising the basic
infrastructure and operational systems for effective waste management. This is of the foremost
importance to countries depending on coastal fisheries and tourism because of the detrimental
effects to their economies originated by the accumulation of solid waste in the coastal areas.
Further cooperation on the protection of marine environments can be achieved by the
involvement of the New Partnership for Africa’s Development’s (NEPAD) both Sub-Regional
Environment Action Plans (SREAPs) and Environment Action Plan (NEAP) (GPA, 2014).

C. Overview of European action
In 1995 European Commission adopted the Global Programme of Action for the Protection of the
Marine Environment from Land-based Activities (GPA) committing to protect and preserve the
marine environment from the negative environmental impacts of land-based activities. Aside the
involvement of European Commission in the GPA, the actions and policies to deal with marine
litter reduction are mainly legally-binding.
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The main EU legislation directly addressing the management and control of marine litter are:


Port Reception Facilities Directive (2000/59/EC);



Marine Strategy Framework Directive (MSFD) (2008/56/EC);



Ship-source Pollution Directive (2009/123/EC).

The Port Reception Facilities Directive aims to reduce discharges of ships-generated waste and
cargo residues into the sea by requiring all ships in European waters to deliver their waste to port
reception facilities. However, due to inadequate facilities or excessive fees there is still a
substantial number of ships that do not deliver their waste (Marlisco, 2014).
One of the 11 descriptors of the MSFD is marine litter. The goal of this Directive is to achieve or
maintain Good Environmental Status for all the descriptors by 2020. To do so, each Member State
has to develop a national Marine Strategy that will work as an Action Plan. Recognizing that
marine litter is a trans-boundary issue that needs coordination, the MSFD requires that existing
regional cooperation structures aiming to protect the marine environment are used in the
development of such strategies (EC, 2014). In Europe there are four of these structures, namely
the Regional Seas Conventions (RSC) that involve European countries. Thereby the RSC that play
an important role for the implementation of the MSFD are:


The Convention for the Protection of the Mediterranean Sea Against Pollution, also
known as Barcelona Convention;



Convention on the Protection of the Marine Environment of the Baltic Sea Area, also
known as Helsinki Convention;



Convention for the Protection of the Marine Environment of the Northeast Atlantic, also
known as OSPAR Convention;



The Convention for the Protection of the Black Sea Against Pollution, also known as
Bucharest Convention.

The first Regional Seas Convention of all was the Barcelona Convention. Adopted in 1976 this
convention set the framework model for environmental treaties being used by other Regional
Seas and many global environmental conventions (UNEP, 2009). The other three RSC were all
adopted in 1992.
Both Barcelona and Bucharest Convention address specifically to marine litter through Protocols
on Land Based Sources (Marlisco, 2014).The European Community is still not a party of the
Bucharest Convention which needs amendments to allow EC to accede (EC, 2014). The OSPAR
Convention highlights marine litter in its monitoring and assessment programme and supports
direct measures of reduction through the initiative “Fishing for Litter” (Marlisco, 2014). The
Helsinki Commission also known as HELCOM has accepted several recommendations directly or
indirectly related to marine litter (Marlisco, 2014).
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The Ship-source Pollution Directive transposes the standards introduced by MARPOL 73/78
prohibiting discharges of all litter into the sea and imposing specific sanctions into EU legislation
(Marlisco, 2014).
Marine litter is also indirectly addressed in EU legislation related to waste management and urban
wastewater such as Waste Framework Directive (2008/98/EC), Packaging and Packaging Waste
Directive (2004/12/EC) and Landfill Directive (1999/31/EC), among others. Some European
initiatives include the MARLISCO collection of European Best Practices against marine litter, the
Green Paper on a European Strategy on Plastic Waste in the Environment and the Berlin Message
from 2013.
Recently the Directorate General for the Environment of the European Commission (DGENV) has
commissioned new projects to address policy aspects of marine litter reduction: ARCADIS, 2012;
RPA, 2013 and BIPRO 2013. Its results are expected to significantly contribute to the development
of marine litter at a European level. This is very important because in spite of the introduction of
a range of legal instruments at an EU level, marine litter continues to be a problem in the
European Seas. The effectiveness of European legislation might be affected by the lack of port
facilities, inadequate landfill practices, and lack of measures to address the trans-boundary
problem and by the fact that marine litter is not directly specified in some important Directives
(Marlisco, 2014).

5.2. National efforts and perspectives for improvement
At country level is necessary to conduct a thorough examination of existing legislation to protect
the oceans and coastal areas from the impacts of marine debris in order to identify situations not
envisaged by legislation and aspects to improve. The improvement of existing legislation or the
development of a new legal framework should consider the strategies established at international
conventions and agreements, in which countries should be involved, as well as the latest
information available from monitoring programs and scientific studies.
In this review is necessary to evaluate the efficiency of the existing waste management plans,
since failures in these systems are a major contribution to the entry of litter into the oceans.
Dumps should be replaced by landfills located whenever possible, away from the coast or
waterways. Additionally, waste bins on beaches and coastal areas as well as in ports and marinas
for receipt of waste from vessels should be provided.
The states should also promote research, monitoring and data collection programmes to
determine trends in the composition, quantity and impacts of marine litter and respective funding
programs litter. It is also important the support of awareness, environmental education and
beach clean-up activities promoted by NGOs or citizen groups, given the important role it plays
in raising social awareness on to marine litter (UNEP, 2005).
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5.3. The origin of a national and a regional partnership for Marine Litter
under GPML
On November 25th of 2013 the Portuguese Marine Litter Association (APLM) was created, one of
the three national associations on marine litter worldwide. Born within the academia, this NGO
has been working in beach clean-up campaigns, in collecting data about the distribution and types
of marine litter found in Portuguese beaches, raising awareness campaigns, art and information
exhibitions throughout Portugal in partnership with other Portuguese entities involved in this
environmental issue.
Recently, the APLM expanded contacts in Portugal and in Portuguese-speaking countries in order
to create a national and a regional partnership of stakeholders aiming to increase and strengthen
cooperation for the reduction of marine litter and its impacts and to contribute to the
implementation of a Programme for Marine Litter. These partnerships will be included in the
Global Partnership on Marine Litter (GPML) launched in 2012 by the United Nations Environment
Programme (UNEP). So far, both initiatives are also supported by the Community of the
Portuguese-Speaking Countries (CPLP), the Directorate-General for Natural Resources, Safety and
Maritime Services (DGRM), the Directorate-General for Sea Politics (DGPM) and the Ministry of
Environment, Spatial Planning and Energy of Portugal (MAOTE).

5.3.1. About the Portuguese Partnership on Marine Litter
The Portuguese Partnership on Marine Litter (PPLM) is a partnership at national level that will act
as a coordinating forum, bringing together diverse organisations that work in marine litter related
fields. This partnership aims to contribute to the implementation in Portugal of a Programme on
Marine Litter based on the Marine Litter Regional Action Plan set by the OSPAR Commission under
the Marine Strategy Framework Directive (MSFD).
The partnership, led by APLM, will be established at the launch of the 1st International Conference
on Marine Litter in Portugal (1ICMLP) in which a commitment will be signed by a range of
academic and research organisations, civil society and environmental organisations, companies
and plastic industries, inter-municipal and municipal waste management operators and State
Administration bodies. This partnership is expected to create for the first time in Portugal a
collaborative network of institutions and organizations of different sectors of society, to increase
awareness on the impacts of marine litter, to share information and to create an efficient
resource structure/platform to avoid duplication of efforts. It is also expected to create local work
groups for the implementation of specific action plans adjusted to local characteristics and to
promote the involvement of organizations of different sectors and the commitment for the
implementation of Honolulu Strategy.
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5.3.2.

About the Portuguese-speaking Countries Partnership on Marine Litter

The Portuguese-speaking Countries Partnership on Marine Litter (PPLPLM) is foreseen as a
regional partnership that will act as a coordinating forum among Portugal and the
Portuguese-Speaking Countries, promoting cooperation between these countries for the
implementation of a common programme for marine litter reduction. This partnership based on
mutual support and sharing, benefits from the use of Portuguese as a common language allowing
a larger outreach and facilitating communication fostering better coordination and a faster
progress of the implemented actions.
Its main objectives are:


To update information about sources, quantity, categories and toxicity of waste from
anthropogenic activities polluting rivers, seas and oceans of Portuguese-speaking
countries, to characterize marine litter, to evaluate its related risks and losses and to
assess local communities and tourists perceptions;



To review information and communication about legislation, observing measures and
actions stated in the documents concerning Marine Litter, as well as other relevant waste
management and coastal marine and inner-water public policies;



To elaborate cooperation strategies to reduce the entry of waste in marine, coastal,
estuarine and river environments, studying its relationship with material production,
consumption models, waste and waste treatment systems of the Portuguese-speaking
countries;



To create solutions to minimize environmental, social and economic impacts, caused by
the presence of litter in aquatic ecosystems, namely in the oceans of the
Portuguese-speaking countries.

This so far inexistent partnership will bring together diverse organizations working to minimize
the marine litter problem and encourage governments, non-governmental organizations,
scientists and academics from the Portuguese-speaking countries to collaborate on marine litter
issues. The APLM is currently in contact with diverse national and international groups in order
to create and establish this partnership in the launch event of the 1st International Conference on
Marine Litter (ICML) in Portugal. The Community of the Portuguese-speaking Countries (CPLP) is
helping APLM in establishing contact with the governments of the Portuguese-Speaking Countries
in order to make this initiative known and encourage its members to get involved in this
international effort of cooperation to raise awareness and minimize the impacts of marine litter.

5.3.3. Programme on Marine Litter for the Portuguese Partnership and basis to support
of the PSC partnership
In the scope of this partnership APLM proposes a work plan, between 2014 and 2020, to develop
a strategy to reduce marine debris, articulated between the Portuguese-speaking countries that
are part of CPLP. In line with some of the ongoing projects in the CPLP countries, in the areas of
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Education for Citizenship, Research and Environmental Protection, APLM presents a proposal
with a set of guiding actions for the eventual creation of a specific program for mitigation and
reduction of marine litter. These proposed actions are intended to be developed in conjunction
with NEP and the Environment Platform of CPLP created in 2006 to strengthen cooperation
between the Portuguese-speaking countries in the environment field.
This way, at an early stage, it is proposed the targeted identification of protection of the marine
environment initiatives, undertaken to date and developing in each country of the Lusophone
community. The proposed actions, which can be found on the Roadmap for an official Marine
Litter Programme for Portuguese Speaking Countries, represented in CPLP- Portuguese Speaking
Countries Community, are divided into two periods 2014-2015 and 2016-2020. The objectives for
the proposed Programme on Marine Litter for the Portuguese Partnership are:


To prevent and reduce pollution by marine debris and its impact on public health, safety,
marine habitats and marine animals and to reduce the social and economic costs that
result from this pollution;



To remove, whenever possible, the existing marine litter using environmentally
sustainable methods;



To increase knowledge and raise awareness to the problem of marine debris;



To ensure that the management of marine litter in the Portuguese-speaking countries is
in accordance with international approaches already underway, and will be based on
close cooperation with existing programs or measures at the regional level, as the action
plans of the Regional Seas Conventions of the United Nations Environment Programme
(UNEP);



To support the Portuguese-speaking countries in the development and implementation
of programs and measures to reduce marine debris.
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CONCLUSION: URGENT STEPS
This discussion paper presents and described the state-of-the-art in Europe, Africa and in the
World regarding best practices and examples to minimize the marine litter problem, by improving
action in this sense.
Worldwide efforts to draw attention to this problem and to mobilize people to participate in
beach clean-up campaigns is not only remarkable but essential to prevent the accumulation of
marine litter in coastal areas and raise awareness. Yet, the focus should remain in prevention of
marine litter at the source. In a world where the rhythm of consumption and production is difficult
to halt, the involvement of the industry, regulatory authorities and policy-makers to articulate
action is crucial to minimize this problem. Equally important to prevent marine litter and key to
sustain the positive impacts of all concerted international action is education.
As described throughout the discussion paper, marine litter causes great concern and until
recently it was out of sight of society. As it is now becoming more and more apparent and was
wisely brought to the forefront of global priorities for sustainable development, it is now the time
to rethink our role in this pressing issue and emerge with joint initiatives and solutions.
To summarize the present document, main conclusions regarding each chapter and topic are
described below.
1. MARINE LITTER: DEFINING THE PROBLEM
Why is marine litter a problem? 68% of all marine litter is plastic that remains in the oceans in
large items, fragments or microplastics. Plastic resin pellets used by the industry as a feed-stock
in the production of everyday plastic items, microplastics used by cosmetic industry or fragments
that result from the degradation are important sources of river, sea and ocean pollution. When
they have dimensions below 5 mm in diameter, they may represent a higher threat to marine
ecosystems.
Global distribution and accumulation. Marine debris is widespread globally, from coastal areas to
the bottom of the seas and oceans, as well as in marshes, estuaries, mangroves, coral reefs, and
even in pristine environments as the Arctic and Antarctica.
Where can we find marine litter? 15% of marine litter is found at beaches and coastal areas, 15%
floating at the surface and about 70% at the bottom of the ocean.
Origins of marine litter. About 80% of litter that enters in the ocean come from terrestrial sources,
especially due to inefficiencies in the waste management systems and discharges in inappropriate
sites. The litter moves to the ocean by the wind, rain or waterways. The remaining is a
contribution of maritime activities such as fisheries, ships, navy, and aquaculture among others.
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Marine litter in numbers. 6.4 million tons of litter enter the oceans every year and it is estimated
the existence of 46000 pieces of plastic in the oceans by square kilometre.
2. SOCIO-ECONOMIC AND ECOLOGICAL IMPACTS
Social and economic loss. Coastal communities depend on sea fisheries and/or touristic activities
to provide income and employment. Fishing industries and tourism as well as ships and vessels
are severely affected by marine litter in a variety of ways, experiencing reduced revenue or
additional operation costs.
Impacts on biodiversity, ecosystems and human health. Entanglement, ingestion of marine litter
and transport of invasive species represents a concerning problem at biological level. Plastic
marine debris may be also be chemically harmful and potentially toxic to wildlife due to their
capacity to adsorb POP. The impacts in human health are still unknown.
3. MANAGING SOLUTIONS FOR MARINE LITTER
The Precautionary principle and marine litter. The lack of scientific knowledge regarding some
aspects of marine litter cannot be used as a justification for no action. When an activity raises
threats of harm to the environment or human health, precautionary measures should be taken
even if some cause and effect relationships are not fully established scientifically.
Preventive measures. Since marine litter is related to different stakeholders, is necessary to take
a set of different measures. Preventive measures can be addressed to terrestrial or maritime
sources of marine litter. Awareness and environmental education are essential measures in any
marine litter programme.
Corrective measures. Clean-up actions in land or sea are important to reduce marine litter in some
areas. However preventive measures are generally more effective than corrective ones and have
less costs associated.
Marine litter recovery. To promote the collection of debris in the oceans is important to develop
viable schemes for marine litter recovery. In this way, it is important to create economic
incentives to collect these items, creating financial value given to the stakeholders involved in the
recovery process.
Economic instruments. Market based instruments are economic tools used by policy-makers to
estimate the costs and benefits of alternative actions open to economic agents. They are a useful
tool to address the marine litter problem as a part of environmental policies measures in order
to change behaviour.
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4. UNDERSTANDING EACH OTHER’S ROLE
Producer’s best practices. Recognizing producer’s important role in reducing marine litter, several
best practices are suggested such as intern and external training, partnerships with scientific
communities, procedures to reduce waste, waste management systems, employee’s
participation and accountability.
National and local management. Local and national authorities are responsible for the
development and execution of legal frameworks that lead to the protection of marine and coastal
environments. The application of economic instruments, the improvement of waste management
systems including the installation waste reception facilities in coastal areas, ports and marinas
and the support of awareness and environmental education programmes are examples of
important measures that can be performed or promoted by this sector.
NGO engagement. NGO beach clean-up activities are extremely important as they can raise
awareness to the marine litter issue. Because of this volunteer work, NGO campaigns have
relatively low costs when compared to governmental or municipal campaigns. There are several
examples across the world, including in Portuguese-speaking countries.
Individual choices and actions. Every citizen is responsible for its waste and the place chosen for
the final disposal. The general public can also contribute to this cause by promoting or
participating in campaigns to collect marine litter.
Research, development and innovation. Several reviews of the marine litter problem have been
addressed from different perspectives: sources, distribution and impacts. Yet, research,
development and innovation should focus on the creation of sustainable solutions, eco-design
and evaluating effects at ecosystem and human health levels.
5. GLOBAL ACTION – BUILDING A BETTER FUTURE
International initiatives. The cooperation between governments, NGO, private sector and general
public is essential for the protection and conservation of the environment. Marine litter is
described as a priority category under the scope of the Global Programme of Action (GPA) and is
highlighted in the Manila Declaration which recommends the establishment of a Global
Partnership on Marine Litter (GPML). GPML, officially launched on 18th June 2012, seeks to
protect human health and the global environment by the reduction and management of marine
litter. There are also several global and regional conventions as well as other initiatives, including
in African and European regions. As an example, the Marine Strategy Framework Directive (MSFD)
was adopted by the European Commission on 17th June 2008, and aims to achieve good
environmental status (GES) in the EU marine waters by 2020. Marine litter is one of the
descriptors that the Directive aims to provide information and minimize impacts.
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National efforts and perspectives for improvement. The international conventions and strategies
need to be applied at national level through legislation, policies and other initiatives. The analysis
of current legislation and its implementation is crucial to evaluate the effectiveness of the existing
measures and the need of a new legal framework and actions regarding marine litter.
The origin of a national and a regional partnership on Marine Litter under GPML. The Portuguese
Partnership on Marine Litter (PPLM) is a partnership at national level that will act as a coordinating
forum, bringing together diverse organisations that work in marine litter issue related fields. The
Partnership of the Portuguese-Speaking Countries on Marine Litter (PPLPLM) is a regional
partnership that will act as a coordinating forum among Portugal and the Portuguese-Speaking
Countries, promoting the cooperation between these countries for the implementation of a
common programme on the reduction of marine litter. Both partnerships are promoted by
Portuguese Marine Litter Association, a NGO born in academia in 2013.
To conclude, the task to mitigate and minimize this issue is huge, but there are several steps that
can be done along the process. Governmental, NGO, industry and individual responsibilities can
highly contribute to minimize he pressures and impacts of marine litter, if these institutions and
individuals work together.
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