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Executive summary
Plastic has endless possibilities and it is used in increasing array of products.
Discarded plastic is persistent to degradation and therefore has a devastating impact
on ecosystems. Of great concern is the accumulation of plastics in the centre of
the gyres of the oceans, an accumulation area called the plastic soup. Since the
discovery of the plastic soup in the Pacific ocean in 1997, the issues has been studied
in multidisciplinary areas and gained considerable international exposure. However,
given the early stage of the research surrounding this plastic soup, knowledge about its
impact, possible solutions for a clean up, and strategies to involve the international
community are still scarce and unstructured.
Joep Koene (Oost NV) has commissioned an ACT project of the University of
Wageningen to contribute to a more systematic organization of the existing knowledge
on the plastic soup and to outline possible solutions. The team has provided back
office support to two Dutch business delegates on board the scientific ship following
Darwin’s Beagle route. An extensive literature review was conducted to support the
creative thinking process of these two gentlemen in finding possible solutions. Several
experts and stakeholders were consulted during the course of the project.
Both literature review and the expert interviews reveal that the clean up of the ocean
gyres is not an option at the moment. The focus should be on prevention and cleaning
coastal areas. To come to a solution, recommendations following from this project are
to raise awareness, to implement smart product design, to improve waste
management, and to extent research and monitoring. A well designed legal framework
is another prerequisite. Also, implementation of taxes and fees is needed to provide
funds for initiatives. A key issue in raising awareness is the development of a plastic
footprint. Research on qualification and quantification of the effects and sources of
plastic in marine environment should be investigated in further detail. To convince the
international community of the urgency of the problem the effects for society should
also be mapped in monetary terms.
The second goal of the project was to design a web portal that systematically presents
all the knowledge and initiatives on the plastic soup. The aim of this portal is to raise
awareness and to motivate visitors to join the initiatives that can contribute to a
solution. The proposed design has a user friendly interface, as well as a networking
part where experts come together and start up initiatives. To ensure the portal
becomes well known, it is proposed to anchor the portal to the successful book of
Jesse Goossens, the Plastic Soup.
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Introduction
Plastic is everywhere. It is in planes and cars, and in information technology items and
electrical goods. It is also used in a inexhaustible array of medical products (Andrady et
al., 2009).Thanks to its existence, it is possible to travel lightweight and economical.
Plastic is strong, inexpensive, durable, corrosion resistant, and it has high thermal and
electrical insulation properties (Thompson et al., 2009). These properties make plastic
the most suitable material for the packaging of goods and food and it is disposed easily
(Barnes et al., 2009). Although plastic has brought society endless possibilities, plastic
waste accumulates in the environment. Plastic is carried into streams, rivers and
eventually the sea (Thompson et al.,2009). Plastic accumulates in marine habitats,
from remote shorelines and inaccessible areas of deep sea to densely populated
coastlines (Thompson et al., 2009). The durability of plastics is a great advantage in
their usage, but also causes reason for ecological concern when it ends up as litter in
the environment.
Of great concern are the plastic materials taken up in large systems of rotating ocean
currents, called gyres (figure 1). These plastics circle around for years and end up in
the centre of the so-called plastic soup. This way, huge amounts of plastic accumulate
in the centre of the ocean’s gyres. It has an unforeseen but expectably huge impact on
the ecosystem, but until now, a consensus for a solution of this problem has not been
found.
This project, carried out by ACT team 630 at the Wageningen University, aims at
tackling two different problems regarding the plastic soup.
First, two representatives of the Dutch companies Royal Boskalis Westminster N.V.
(dredging) and Van Gansewinkel Groep b.v. (waste management services) boarded
the clipper ‘Stad Amsterdam’ the Beagle in March 2010 to sail the Indian Ocean from
Perth, Australia to Mauritius. The ship follows the route Charles Darwin once sailed
across the world on his ship the Beagle and this trip is documented by the VPRO in a
weekly series. The aim of the representatives of Boskalis and Van Gansewinkel was to
see the plastic soup in the Indian Ocean Gyre and to think about possible solutions.
During their journey, they generated ideas and came across a wide variety of questions
concerning the plastic soup. To stimulate their work and thinking process, the ACT
team has been assigned to support these two representatives. The project team
functioned as a back office, assisting the Beagle crew in answering questions and
giving them critical feedback and suggestions on possible solutions. Questions,
answers and new ideas have been posted on the Beagle mission website of Boskalis
and Van Gansewinkel (http://beagleplasticsoep.wordpress.com) to stimulate discussion
(Annex I.).
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In this report, the information found to answer the questions from the Beagle team is
compiled first (SECTION 1: Beagle back office). This section aims to give a broad
overview of the problem, consequences and the possible solutions. Furthermore, it is a
documentation that can be used as a base for future project teams working on this
topic. The questions from the Beagle team, which gave direction in setting up a
knowledge base, are:
How does the plastic soup harm ecosystems? Is it possible to assess
the extent of the damage?
If there would be a solution to clear the top layer, will that release
sufficient pressure from the ecosystem? Or is it necessary to clear the
smaller parts at great depths as well?
A clean up action is going to be expensive. Which possibilities could
convince the international community to find funds for the clean up?
The second topic in this project is the design of a web portal. Information about the
plastic soup is scattered and limited. The present knowledge is diffused over a large
amount of stakeholders and research institutes. Because information is limited and
scattered, it is difficult for companies to start up initiatives to contribute to a solution. In
addition, cooperation between academics and businesses is rare. Academic
knowledge is often not easily accessible to companies.
As a tool to order and dissimilate information about the plastic soup and to bridge
knowledge, this report will present a blueprint for a web portal in section 2. The portal
intends to optimize the multidisciplinary information already available. All the
knowledge and initiatives are gathered in one place, facilitating the access to all
perspectives of the plastic problem. Besides mapping all the information available, the
portal wishes to trigger its visitors’ willingness to start up or join initiatives to contribute
in tackling the problem of the plastic soup. The blue print for the portal presents
different proposals for the structure, the design and the continuity of the portal and it
finishes with a conclusion and recommendations.
Finally, this report ends with eleven annexes, which contain an overview of the
activities related to the Beagle mission, raising awareness, the design of the web portal
and to external contacts consulted.
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~SECTION 1~

Beagle Back office
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1. Plastic Soup
The production of plastics and the spread of plastics into the environment is increasing
(Moore, 2008; Gregory, 2009) and consequently the detrimental effects on the marine
environment are increasing too (Barnes et al. 2009; Ryan et al., 2009). Every year, an
estimated 225 million ton of plastic is produced globally (Barnes et al., 2009). Many of
these plastic products will only be used for a short time and soon end up as waste
(Barnes et al., 2009; Hopewell et al., 2009). Most plastics show high resistance to
aging and are hardly biodegradable (Moore, 2003). However, when exposed to UVB
radiation from sunlight, to oxidative properties of the atmosphere and hydraulic
properties of seawater, polymers become embrittled. They break into smaller pieces,
but further degradation is needed before these particles become bio available (Moore
,2008) and the time span of these processes is largely unknown (Andrady, 2005 in
Moore, 2008).
For a long time, the impact of plastic debris on marine life was unrecognized, probably
due to the low visibility in the oceans, and only since 1984 more attention is paid to the
problem (Shomura and Yoshida, 1985 in Laist and Liffman, 2000). Much of the plastic
litter eventually ends up in the ocean where the plastic material is dispersed and
accumulated via wind and ocean currents. Onshore winds force plastic debris back to
the shore, while offshore winds push debris further into the ocean where the floating
debris is taken up and transported in major ocean current systems (Moore, 2008). In
the ocean, high atmospheric pressures force sea levels lower near their centres, and
create large rotating currents, known as gyres (Moore, 2008). Five major gyres are
distinguished; the North Pacific Gyre, the South Pacific Gyre, the Indian Ocean Gyre,
the north Atlantic Gyre, and the South Atlantic Gyre. Altogether they cover 40 percent
of the ocean surface, and 25 percent of the total earth surface (Koblentz-Mishke et al.,
1970 in Moore, 2008). These rotating ocean currents act as accumulation zones for
marine debris (Ingraham and Ebbesmeyer, 2000), the debris is eventually forced into a
central area where winds and currents diminish (Moore et al., 2001). This way plastic
materials are taken up in the gyres and flow around in these gyres for years before
they end up in the centre of a so called “plastic soup”. Consequently, huge amounts of
plastic accumulate in the centres of these rotating ocean currents. The long life time
(Andrady, 1990; US EPA, 1992 in Barnes et al., 2009) and the buoyancy (floatability) of
plastic increase the magnitude of the problem even more.
The largest and best studied plastic soup is the one in the North Pacific gyre (Moore
,2008). It was discovered by Charles Moore in 1997 when he was sailing the Pacific
ocean (Moore, 2003). Since 1999, he has been studying this phenomenon. During a
study on the composition of the neuston layer in 2001, an average of 334271 pieces of
plastic per square kilometre, corresponding to a mean mass of 5114 gram per square
kilometre, was measured in the North Pacific Gyre (Moore, et al., 2001). In mass, the
amount of plastics exceeded the amount of plankton present in the neuston layer. Most
of the plastics found in this study originated from offshore fishing-related activities and
shipping traffic.
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Figure 1 Graphic representation of the five major ocean wide gyres;
The North Atlantic, South Atlantic, North Pacific, South Pacific, and Indian Ocean gyres. Most is known
about the North Pacific gyre, in which plastic litter is taken up by the currents to accumulate eventually in
the middle of the gyre. (Alexander Van de Sande)

1.1 Vertical concentration profile
The buoyancy of plastics is a critical factor in determining the vertical concentration
profile of plastics in the ocean, as it describes the extent to which plastics are able to
float in or on water. As Lattin et al., state (2004): “It is commonly perceived that plastics
are positively buoyant [thus float on water] but only 46 percent of manufactured plastics
actually are (US EPA, 1992 in Barnes et al., 2009). Many buoyant items are products
such as Styrofoam, in which air is injected.” So products will float when the material is
less dense than water, when it contains hollow structures (e.g. bags and bottles) or
when the structure is of porous origin. However, when these plastics disintegrate, the
air-filled volume is reduced and the plastics become less buoyant. Because the less
buoyant plastics usually sink closer to the shore (Moore, 2008), mainly the floating
plastic items eventually end up in the gyres. The initially floating debris can be fouled
by (micro)organisms or covered with sediment, which will increase its density and
might lead to gradual sinking or suspending. When benthic organisms feed upon the
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biofilm of fouled plastics, the floatation capacity of this plastic will increase again, and in
this way plastic items might make a yoyo-ing movement in the vertical profile of the
ocean (Gregory, 2009).
Information on vertical water mixing is limited. It is temperature, salinity and location
dependent. Temperature and salinity influence water density and location could be of
importance because of oceanic ridges, collision with other currents or continental
slopes. A general statement of the mixing layer in the Northern Indian Ocean was
made by Large et al., (1997) who state that it is about 100 metres deep.
The mixing of water layers and the differences in buoyancy of plastic items suggests
that plastics are present in the whole vertical concentration profile. In practice however,
researchers found already quite large concentration differences in the top layer of the
sea. The surface water layer (first meter) contained twice as much plastic as water at
10 metres depth, found in an experiment performed in the North Pacific Gyre by Moore
et al (2001). Another research, performed off the coast of California by Lattin et al.,
(2004) showed in contrast that there was little difference between the concentration of
small plastic particles in high- or midwater layers. But the measurements were done
only 4,5 km offshore, and concentration profiles in deep ocean are very different from
the ones close to shore.
Until now there is no publication focusing on the vertical concentration profile of plastic
in the ocean, and more research on this subject is very much needed (Moore, 2010).
1.2 Causes
1.2.1 Waste treatment
An estimated 10 percent of the waste produced by households is plastic. A part is
recycled, but most is disposed of to landfill. (Barnes, 2009; Hopewell, 2009)
Even though plastic accounts for approximately 10 percent of the total waste generated
globally (Barnes et al., 2009; Thompson, 2006), 60 to 80 percent of waste stranded on
beaches, floating on the ocean surface and on the seabed worldwide, is plastic
(Derraik, 2002 ; Barnes, 2005; Morishige et al., 2007; Gregory and Ryan, 1997).
Although it is difficult to appoint the origin of the plastic at sea, most important sources
for the accumulation of plastics are considered to be direct dropping and dumping of
litter on land or at sea, to blowing from landfill sites, losses in transport and accidents
(Derraik, 2002; Barnes et al., 2009). For instance, it is estimated ships discard 6.5
million tons of plastic per year (Clark, 1997). Plastic found on beaches can have a
mainly land-based origin, but at more remote islands, fishing-related sources of debris
are often more prevalent.
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1.2.2 Responsibility and legislation
The establishment of effective international regimes that protect the Commons (Hardin
,1969) has always been a complicated matter. The marine environment is one of these
cases where a legislation gap exists. International agreements are rare and if they
exist, the implementation of these conventions is rather ineffective. The conventions
related to the protection of the marine environment are limited compared to the
established legislations for other commons like the atmosphere.
However, from the 1970’s onward there were marine treaties established to protect the
oceans. Although none of these treaties are directly targeted at the reduction of plastic
pollution in the ocean, the conventions presented here have an influence on this plastic
pollution.
The London Convention of 1972, also known as the Dumping Convention can be
considered as the first initiative in this domain. The fourth article of this UN-initiated
convention states that it is no longer allowed to dump trash in the ocean (IMO, 1972).
Nation states frequently took the liberty to dump household waste in the ocean (Van
Leeuwen, 2010). This behaviour is since the establishment of the London Convention
forbidden in certain areas by the international community. In 1996, a protocol was
added which prohibits the dumping of land-based waste unless it is explicitly allowed in
that specific area (Schram, 1998/9).
One year later, the MARPOL convention was created. This UN-treaty aims at
preventing pollution of the marine environment by ships from operational or accidental
causes. In 1978, MARPOL has been amended (IMO, 1973/78). Nowadays, the
MARPOL convention covers 99 percent of shipping worldwide (Van Leeuwen, 2010).
Annex V of MARPOL is very important related to the topic of the plastic soup because
it imposes a complete ban on the dumping of all forms of plastic into the ocean (IMO
,1973/78).
In 1982, the United Nations agreed on the Convention on the Law of the Sea
(UNCLOS). UNCLOS emphasizes the responsibility of every country for the protection
and maintenance of the marine environment (IMO, 1982). An important article of this
convention, article 210, states that national rules and standards are at least as strict as
the global regulations (Schram, 1998/9).
The Paris Memorandum was established in the same year as the UNCLOS. The
significance of this intergovernmental agreement is the introduction of “Port State
Control”. Port states have to select randomly from the arriving ships and inspect them
on several criteria like the condition of the boat and the living circumstances of its crew
(2007). Relevant to this topic is the inspection of the Garbage Management Plan and
the Garbage Record Book, obligatory for every ship with (more than) 400 tons gross
tonnage and every ship which is certified to carry (more than) 15 persons (Dominica
,2007).
A trend of an increasing amount of legislation from the European Union can be
observed during the last decades. The two most important ones are the 95/21/EC
Directive “concerning the enforcement (...) of international standards for ship safety,
pollution prevention and shipboard living and working conditions” (EU, 1995) and the
2000/21/EC Directive on “port reception facilities for ship-generated waste and cargo
residue” (EU, 2000).
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Prof. dr. Judith van Leeuwen pointed at the relation between the activities of the
International Maritime Organization (IMO) and the EU. When the IMO establishes a
new agreement, it is very likely that the EU will translate this agreement in a directive
that is more stringent than the actual IMO one (Van Leeuwen, 2010).
1.2.3 Monitoring and Implementation of Marine Regimes
In general, regimes related to the marine environment are considered to be rather
ineffective. An implementation gap occurs because of the difficulty to monitor the
compliance with the regimes. The international organization that is responsible for the
monitoring of the UN-conventions is the IMO. The IMO is an intergovernmental
organization that is established in 1948. Its main task is to establish and maintain a
comprehensive regulatory framework for shipping including safety and environmental
concerns (IMO, 2010). The most important regimes under the IMO are the London
Convention and MARPOL, both to be monitored by checking whether ships dump
waste somewhere in the ocean. However, it is impossible to supervise the entire ocean
at once, and therefore it is easy for ships not to comply with the international regimes.
The only way shipping practices can be monitored by IMO is through the Port State
Control mechanism introduced by the UNCLOS. As mentioned before, ships are
obliged to keep track of their garbage in a Garbage Record Book. However, this
system is based on the self-reporting of ships (Schram, 1998/9). Since ships have to
pay for the amount of garbage they carry, an incentive to dump waste secretly before
arriving in the port is provided by this system (Van Leeuwen, 2010).
The European Union tries to overcome this incentive by pleading for a 100 percent free
waste management of ships’ garbage (Van Leeuwen, 2010). Although this 100 percent
free waste management aim has not yet been attained, article 10 of the 2000/21/EC
Directive states that “adequate port reception facilities should meet the needs of users,
from the largest merchant ship to the smallest recreational craft, and of the
environment, without causing undue delay to the ships using them. The obligation to
ensure the availability of adequate port reception facilities leaves the Member States
with a high degree of freedom to arrange the reception of waste in the most suitable
manner and permits them, inter alia, to provide fixed reception installations (...)”. By
making port facilities more adequate and accessible to every ship, the EU hopes that
ships will be inclined to make more use of them.
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2. Consequences
The consequences of plastics on the marine ecology and human health are dependent
on the size of the plastics. Larger plastic pieces have shown to cause entanglement,
ingestion, dispersal of invasive species and obstruction of gas exchange between
sediment and the deep ocean. Smaller plastic particles are currently raising concern
because of their ability to transport chemicals such as flame retarding additives
(Phthalates) and hydrophobic chemicals (PCBs). Efforts therefore have been made to
define the size distribution of plastics. Marine plastics are commonly divided into
macro-debris (> 20 mm), meso-debris (5-20 mm) and micro-debris (< 5 mm) (Barnes et
al., 2009; Ryan et al., 2009; Thompson et al., 2009). In the Proceedings of the
International Research Workshop on the Occurrence, Effects, and Fate of Micro plastic
Marine Debris (Arthur et. al, 2008) micro plastics have been defined as plastic particles
smaller than 5 mm. Here term is used “larger plastic pieces” for plastic debris larger
than 5 mm in size. Plastic particles smaller than 5 mm in size are defined as “smaller
plastic particles”.
2.1 Larger Plastic pieces
The most common large items are plastic films such a carrier bags as well as
discarded fishing equipment and food and beverage packaging (Barnes et al., 2009).
The larger plastic debris threatens marine life in various ways.
2.1.1 Entanglement
Animals can get entangled in this plastic litter and consequently die of starvation or
suffocation (Gregory, 2009; Thompson et al., 2009). Especially packaging loops and
discarded fishing gear cause wounds, reduced food intake and failed predator
avoidance when animals are caught in these loops (Gregory, 1991).
2.1.2 Ingestion
Marine mammals, turtles and numerous other organisms are known to ingest large
items of plastic including bags and bottles (Laist, 1997; Derraik, 2002 in Barnes et al.,
2009). For example, semi-inflated floating plastic bags are often mistaken for jelly fish
by sea turtles (Lutcavage et al., 1997 in Moore, 2008). The ingestion of plastic often
leads to internal and external wounds and blockage of the digestive tract, and
consequently to satiation, starvation, reduced fitness and eventually to death (Barnes,
2005; Gregory, 2009; Thompson et al., 2009).
In 2001, Moore et al., found that 82 of the 144 bird species they had caught contained
plastic debris in their stomachs. Of the contaminated species, 80 percent of the
individuals contained plastic. Most studies on ingestion of plastic have been performed
in sea birds. They are a suitable subject species as their stomach content can be
regurgitated for research without harming the animal. The effects of ingested plastic by
fish and filter-feeding organisms have been poorly studied (Moore et al., 2001).
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2.1.3 Dispersal of invasive species
Naturally drifting parts, e.g. trunks, or shrubs, function as a transport medium for
marine and some terrestrial organisms. Not only endemic species disperse this way,
but also exotic species. The hard surfaces of pelagic plastics function as a transport
medium just like the natural substrates and as the amount of floating plastic is ever
increasing, the dispersal of both endemic and exotic species is too. When the exotic
species survive the often long distance dispersal and colonize a new area, they
compete with the endemic flora and fauna (reviewed by Gregory, 2009).
2.1.4 Sunken plastic pieces
Although many plastic materials that reach the middle of the ocean are buoyant and
float in the upper layer of the ocean, the impact of sunken plastic pieces should not be
neglected. The accumulation of fouling organisms on plastic pieces reduce buoyancy
and can make these plastics sink to the sea floor (reviewed by Gregory, 2009 and
Thompson et al., 2009), where they form a blanket or sheet and inhibit the exchange of
gas between pore water and sea water (Goldberg, 1997). Furthermore, accumulation
of plastic on the sea floor might lead to artificial hard grounds (Harms, 1990). As the
oxygen levels and light availability decrease with depth, the breakdown of plastic also
slows down with depth.
2.2 Smaller plastic particles
Despite the durability of polymers, plastic items are fragmenting in the environment as
a consequence of prolonged exposure to UV light, oxidation and physical abrasion
(Andrady, 2003; Gregory, 2009; Hamid et al., 2003). Since there has only been plastic
produced for around sixty years, it is difficult to assess how long it takes for plastics to
break down and estimations of the lifetime of plastics range from hundreds to
thousands of years. Besides the larger pieces that fragment into smaller pieces, virgin
plastic pellets, raw material used in the plastic industry are accidentally or intentionally
lost during transport (Thompson et al., 2009). In particular, these smaller particles bind
contaminants like Polychlorinated Biphenyls (PCBs) (Derraik, 2002; Teuten et al.,
2009) and when ingested by animals (Barnes et al., 2009; Gregory, 2009) they lead to
diseases, reduced reproduction, decreased food intake and finally to death (Derraik
,2002; Gregory, 2009). Both large and small plastic particles have been reported in
fish, seabirds, sea mammals and sea turtles (Derraik, 2002). The feeding mechanism
of filter feeders does not enable discrimination between debris and plankton (Moore, et
al., 2001). And many other animals in the ocean are indiscriminate feeders, they have
mucus bodies or appendages, with which they trap anything of an appropriate size with
which they come into contact (Moore et al., 2001; Moore, 2008). Polychaete worms,
barnacles, and amphipods ingest microscopic plastics (Thompson, et al., 2004).
Small plastic particles ingested by organisms at lower trophic levels can be found back
in higher trophic levels as is demonstrated in Southern fur seals. Southern fur seals
feed on night-feeding myctophids, and the plastic particles eaten by myctophids could
be found back in scats of fur seals (Eriksson and Burton, 2003).
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2.3 Ecotoxicological effects of plastics
2.3.1 Impact on marine organisms
There is raising concern about toxic chemicals transported and released by plastics in
the marine environment (Teuten, et al., 2009; Thompson et al., 2009). Plastics offer an
adsorption surface for hydrophobic chemicals, most commonly PCBs. Moreover, during
plastic production of chemical additives such as flame retarding compounds (bromine)
are used. This group is commonly called plasticizers and predominantly consists of
Phthalates, Bisphenol-A and Polybrominated Diphenyl Esters (PBDEs). The
transporting ability of chemicals in or on plastics depends on the equivalence of the
chemical molecule diameter and the pore size of the plastic (polymer). When these fit,
transport is limited. Other factors in predicting transport are pH, temperature and
hydrophobicity. The extent of uptake depends on the type and molecular structure of
the chemical.
The transfer of chemicals to marine organisms occur predominantly by inhalation,
dermal sorption and ingestion (Teuten et al., 2009). Though the transport route is
dependent on the type of organism, the common way of uptake of chemicals is via
plastic ingestion. This is of particular concern because plastic ingestion is now believed
to occur widespread (section 3.1). Moreover, the persistence of chemicals is improved
because adsorption on plastic surfaces slow down microbial degradation of the
chemical compound (Teuten et al., 2009).
Teuten, Saquing et al., (2009) further provide evidence of the adsorption of chemicals,
in particular PCBs, on plastics. Furthermore, some evidence is given on the
adsorbance of additives, in particular brominated PBDEs, by plastic fragments.
The bioaccumulation of chemicals has been described by Teuten, Saquing et al.
(2009). They describe the bioaccumulation on lower and higher trophic levels.
Experiments with PCBs in worms on lower trophic levels and chicks on higher trophic
levels show that the uptake and accumulation is a complex process, dependent on
various factors. (Ryan, Connell et al., 1988) found a positive correlation between plastic
ingestion and PCB concentration in the Great Shearwaters bird (Endo, Takizawa et al.,
2005). Teuten, Saquing et al., (2009) argue that phenolic chemicals probably
bioaccumulate on higher trophic levels, such as sea birds.
The currently known impacts of Bisphenol-A and Phthalates on wildlife are reviewed by
(Oehlmann, Schulte-Oehlmann et al., 2009). Laboratory experiments show that a
variety of animal groups (fish, amphibians and insects) experience distortion of the
hormonal functioning caused by Bisphenol-A and Phthalates. These conclusions are
based on laboratory experiments, however they argue that the chance these animal
groups are affected in the environment is real. ATSDR (2000) present a extensive
review of effects of PCBs on both wildlife and humans (Table 1).
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2.3.2 Impact on human health
Meeker et al., (2009) present an overview about what is currently known about the
adverse effects of plastic additives on humans. A wide range of chemicals that are
used in the manufacture of plastics are known to be toxic. The general thought is that
certain additives disrupt hormonal functioning of the human body and have detrimental
effects on reproduction and development. An overview of evidence for these effects is
given in Table 1. All though the body of evidence is growing, it is stressed that the
current number of studies is rather small and much research must be conducted to
support existing studies and the hypothesis that plastic additives represent a threat to
human health.
It is acknowledged that seafood is a major source of protein in the daily diet of over two
billion people worldwide and seafood consumption continues to increase (FAO, 1999).
Additionally, over 60 percent of the world population lives in coastal areas (Knap et al.,
2002). UNESCO predicts that by 2025, population growth and migration will result in 75
percent of the world population living within 60 km of the sea (Quentin et al., 2010).
Further research should therefore focus on defining the link and risk of plastic debris at
sea and the impacts on wildlife and humans.
Finally, there is need to assess which levels of chemicals (especially Bisphenol-A) are
harmful to set restriction concentrations.
Table 1 Applications and impacts of common plasticizers Meeker et al., (2009) and
hydrophobic toxicants on human health (PCBs, ATSDR, 2000)
Type
Additives
Phthalates

Bisphenol-A

Polybrominated
Diphenyl Esters
(PBDEs)

Applications

Impacts

Plasticizer in the production of flexible
vinyl plastics for consumer plastics,
medical applications and food contact
applications
Key component in polycarbonate (lightweight, high-performance) plastics and
epoxy resins (protection coasting for
bottles and containers). Used in a large
variety of plastic consumer products such
as baby bottles and water storage and
supply tanks. Commonly used by medical
industries (medicine coatings)
Flame retardant chemical used in
consumer products (electronics, textiles,
furniture)

Adverse effects on
reproduction (pregnancy,
sperm damage, respiratory,
allergy and asthma)
Adverse effects on
reproduction (miscarriage),
hormonal (testosterone)
disruption. Associated with
cardiovascular diagnoses and
diabetes (Lang, Galloway et
al., 2008)

Hydrophobic toxicants
PCBs
Industrial Purposes (cooling fluids,
lubricants)

Adverse effects on
reproduction (reduced birth
weight and length),
Thyphroid (hormone)
disruption
Several effects (death,
systemic, immunological,
neurological, reproductive,
developmental, genotoxic and
cancer). Very extensive
review by ATSDR (2000)
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3. Solutions
In this chapter different solutions to cope with the problem of the plastic soup are
presented. First, the clean up of both the ocean area as well as the coastal area is
considered. The second part focuses on measures that prevent further accumulation of
plastic debris in the ocean. These prevention measures consist of product design,
waste management and recycling. Thirdly, the prerequisites for prevention and clean
up are described. This section contains the paragraphs research and monitoring,
raising awareness, funding and international legislation.
In this chapter on solutions, different options are presented objectively, while the fourth
chapter on discussion considers the feasibility of these options.
3.1 Clean up
Due to lack of sufficient data and because the plastic soup is a moving body of water, it
is unsure what the size of the plastic soup is and how long it would take to clean it. This
also implies that the costs for the clean up are hard to predict. By-catch of marine
animals is a serious problem. Cleaning up the plastics in the gyres, on the vast oceans,
would be an incredibly logistical challenge as well. The only attempts to clean up
plastic from marine environments so far are done through cleaning coastal areas such
as beaches, harbours, sea outlets and rivers (Barnes et al., 2009). Though many
initiatives are undertaken to clean up coastal areas (Gregory, 2009), the extent of
plastic pollution is reported to be increasing. Therefore it is argued that efforts should
primarily be focused on prevention of plastics entering the sea (Gregory, 2009;
Thompson et al., 2009). Clean up activities have several advantages. For example,
they raise awareness and have aesthetic and economic benefits. Furthermore, they
can be used for monitoring purposes
3.1.1 Ocean Area
Experts on the issue stress the complexity of cleaning the plastic and claim it is almost
impossible to remove the microscopic particles from the ocean (Burghart, 2008;
Gregory, 2009; Moore, 2010). Logistical problems such as the vastness of the ocean
and the distances that need to be overcome make it prohibitive to apply clean up ships
on a large scale. Moreover, the technical possibilities to catch the smaller particles in
particular are limited.
If collection of the small particles is technically feasible, possibilities to locally convert it
into energy should be considered. Project Kaisei will be one of the first research
initiatives to experiment this field.
Out-of-the-box thinking and brainstorm sessions on the actual clean up have been
organized by ACT Global. One of the most progressive ideas has been proposed by an
Dutch architect, Rudolph Eilander. He proposes to collect plastic, process it into a
floating land surface and make it inhabitable on-site, in the Pacific. However, the
authors do not yet know technical solutions that can be applied on a large scale and on
a cost-effective way.
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3.1.2 Coastal Area
The most common method of cleaning coastal areas are organized beach clean ups.
They raise public awareness and enhance public participation. They also offer
educational purposes. Polluted beaches have lower aesthetic value which leads to
economic loss (Van Franeker et al., 2009). Tourists avoidance, damages to the fishing
industry and excessive costs made to clean up beaches all sum up to economic
damages. These economic damages are estimated to be over one billion Euros per
year (Van Franeker et al., 2009). Beach clean ups also offer a method for monitoring
(paragraph 3.3.1) plastic debris as they offer the most easily accessible place to collect
plastic debris. Though, few datasets are yet available (Barnes et al., 2009). Another
shortcoming is the fact that during most beach clean ups the focus is on the bigger
plastic parts. However, as already mentioned in this paper, the smaller particles are
more abundant but will probably not be found or need expert judgment during clean
ups (Barnes, Galgani et al., 2009).
A beach clean up on Texel is given here as an illustrating example (Van Franeker,
2005). This beach cleaning by scholars in collaboration with Coastwatch and Stichting
de Noordzee has led to an inventory of debris on the shores of Texel. A television
programme broadcasted to millions of people raised awareness for this problem.
Another example was an initiative by the Surfrider foundation organizing a national
beach clean up day on the Dutch shores by offering voluntary beach clean up activities
and stimulating people to organize local beach clean ups. The Surfrider foundation
organizes international voluntary beach clean ups as well.
Other initiatives of general coastal clean ups and public awareness include the Save
the North Sea project, a collaboration between several institutes from countries
surrounding the North Sea. Alterra, the scientific research institute of Wageningen
University is the Dutch participant. Internationally, the Heal the Bay initiative organizes
clean ups and public awareness campaigns in California, United States. Finally, the
Ocean Conservancy project also organizes coastal clean up activities worldwide.
The concentration of plastic debris in harbour waters probably is high because of the
high concentration of ships and waste, recreational activities, shoreline business and
transport of plastic from rivers. This can be related to insufficient waste management at
harbours. The EU Directive on port reception facilities for ship-generated waste
(2000/59/EC) requires harbours to offer waste facilities to incoming ships (EU, 2000).
No initiative was found on voluntary or obligatory garbage (including plastics) regulation
by harbours in the Netherlands. From the U.S. the Boston Harbor Association (HBA) is
a known initiative non-profit, public interest organization frequently cleaning the inner
harbour of Boston as well as organizing public events and voluntary clean ups. BHA
claims to bring the public and private organizations together, and they claim to have
removed over 220 tons of marine debris since 2000 (BHA, 2010). Most of this debris
consisted of plastic bottles, plastic wrappings, and cups.
With respect to rivers and sea-outlets, several instruments, such as plastic
containments and debris booms (Figure 2) are used in rivers, pumping stations, urban
drainage channels and sea outlets to collect debris, in particular plastics. Unfortunately,
during storms or floods these structures tend to break down thereby releasing debris.
Again, these structures are usually not capable of collecting small (< 5 mm) particles,
which amount for 90 percent of the total number of plastic debris (Moore, 2008).
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The capture of smaller particles is further complicated by the definition of debris. For
example, the California Regional Water Quality Board identifies debris as particles that
can be collected by a 5 mm mesh size net (Moore, 2008). However, successes on
cleaning rivers and sea-outlets are known. Again, several U.S. initiatives are known
such as the National River clean up, claiming to have cleaned over 100.000 miles of
rivers since 1991. Moreover, clean up programs for derelict fishing gear has been
established on Hawaii, Washington and California. No such Dutch activities on cleaning
waters and rives and waterways were found in literary sources for the Netherlands.

Figure 2 Example of a debris boom in a river (Thompson et al., 2009)

3.2 Prevention
Besides solutions to clean the ocean and coastal area, another option is to focus on
the prevention of new plastics from ending up in the ocean.
3.2.1 Product design
Smart product design, which involves design that supports reuse, easy repairing or remanufacturing, could contribute to the reduction of waste streams (Hopewell et al.,
2009). In this section, we focus on two solutions that relate to the concept of smart
design namely Cradle to Cradle (C2C) and Marine Degradable Plastics.
Cradle to Cradle
The essence of the Cradle to Cradle movement is that waste is perceived as an input
for other products (McDonough and Braungart, 2002). This requires the design of
products in such a way that the plastics can be removed when the product is no longer
used. These removed plastics will then in return be used for new products. The amount
of plastic trash will eventually decrease, resulting in a decreased amount of plastic
accumulating in the oceans (Beckers, 2010).
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The choice for a certain type of polymer affects the environmental impacts of the final
product and its production process. Firstly, the production process of some polymers is
more polluting than the production process of other types of polymers. Secondly, some
polymers are more difficult to recycle or reuse than others. For instance, Polyethylene
terephthalate (PET), most commonly used for the production of plastic bottles, is
relatively easy to recycle completely. Polypropylene (PP) and Polystyrene (PS) are at
this moment only recyclable in theory. The other frequently used polymers, namely
High-density polyethylene (HDPE), Low-density polyethylene (LDPE) and Polyvinyl
chloride (PVC) are only partly recyclable (Hopewell et al., 2009).
In addition to the choice of polymers, it is important to consider the choice of colorants.
Inks are needed to colour plastics. If the plastic would eventually end up in the
environment as trash, these inks will eventually be released and contaminate the
environment even more (Beckers, 2010).
Marine Degradable Plastics
During his visit to Wageningen, Charles Moore has stressed the difference between
“biodegradable plastics” and “marine degradable plastics”. Biodegradable plastics are
not able to dissolve in a marine environment because in order to do so, they need
warmth and a significant amount of bacteria (Moore, 2008; Moore, 2010). Both of these
conditions are not met sufficiently in a marine environment. Biodegradable plastics
consequently have a very long lifetime in oceans, which contributes to the problem of
the microscopically small plastic particles eaten by fish, birds and other sea mammals.
Andrady et al., (1992) have monitored the degradation of two polymers produced by
living organisms, namely chitosan and cellulose, in natural waters under real-life
conditions. These so-called biopolymers are required to make plastics marine
degradable. Their results showed that cellulose samples disappeared after six weeks
whilst chitosan needed ten weeks to separate. To put this into perspective, the PET
polymer needs 450 years to dissolve in a marine environment (IMO).
A disadvantage of biopolymers is that they are often produced out of food crops and
this way compete with food production for the increasing human population (Thompson
et al., 2009).
3.2.2 Waste management
Although landfill is the conventional approach to waste management, space for landfills
is becoming scarce in some countries (Hopewell et al., 2009). Evidence suggests that
well-managed landfill sites represent a limited immediate negative impact on the
environment but can represent some danger on the long term in particular regarding
soil and ground water contamination and regarding the breakdown of byproducts in
plastics (Oehlmann et al., 2009; Teuten et al., 2009).
Incineration is another option to process the plastics waste. There are however
concerns related to the substances that can be released into the atmosphere during
the process (Hopewell et al., 2009). The perception of this risk makes landfill to be a
more prevalent option world wide. Incineration deserves nevertheless special attention
due to its potential in energy recovery, either for electricity generation, heat, power or
even as a solid refuse fuel (Arvanitoyannis and Bosnea, 2001). Hopewell et al., (2009)
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suggests that incineration is a valuable option to deal with very mixed plastic waste
such as those of electronic and electrical components.
Reducing the amount of packaging used per item (also known as down gauging)
reduces waste volumes, as figure 3 illustrates. Overuse of packaging often is explained
by aesthetics and convenience rather then economical value (Hopewell et al., 2009).

Figure 3 Example of down gauging (Thompson et at., 2009)

Re-use of plastic packaging can be a solution to prolong the life time of post-consumer
packaging. Logistics are the main limitation for this strategy as very often factories are
located at a considerable distance from the consumer end-points, also making refilling
less practical (Hopewell et al., 2009). Some behaviour-change programs or legislation
have been proven successful in changing consumers’ perception and use of single-use
plastic bags.
3.2.3 Recycling
Recycling is another solution to prevent plastic from ending up in the ocean. As
Hopewell et al., (2009) describe it, recycling is the process of using recovered material
to manufacture a new product once material has entered the waste stream.
Many plastic products are used only once, approximately 50 percent of plastics are
used for single-use disposable applications (Hopewell et al., 2009), this way, great
amounts of discarded plastics are produced every year. In 2007, the European Union
generated 24.6 million tonnes of post-consumer plastic waste. Of this amount, 50
percent was recovered and the other 50 percent went to disposal (Plastics Europe,
2008).
There are a wide range of different recycling technologies and activities. Improvements
can be made on the technological level as well as on the economical and social
behaviour issues related to collection of recyclable wastes and substitution for virgin
material (Hopewell et al., 2009). On the technological side, it is important that the
industry takes the recyclability of the product into account while developing it.
The great amount of different plastics makes recycling difficult. Therefore besides the
C2C approach and the marine degradable approach the recyclability of the product
should be taken into account while developing it (see paragraph 3.2.1 product design).
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3.3 Prerequisites
3.3.1 Monitoring and research
To evaluate the effects of legislation, it is important to monitor the amount of plastic in
the oceans. This is also stressed by (Ryan et al., 2009). These authors review current
monitoring methodologies, which can be broadly divided into beach surveys, at
(Offshore) sea surveys and estimations plastic input into the ocean.
Analyzing the amount and composition of plastic by beach surveys and clean up
activities represents the most common way of monitoring plastic concentrations as
reviewed by (Ryan et al., 2009). However, very few datasets on beach surveys are yet
available and monitoring is complicated due to the large spatial and time heterogeneity
as well as the lack of standardized methods to conduct beach surveys. Mechanical
beach cleaning is usually costly, whilst voluntary beach clean ups are more cost
effective. Additionally, beach surveys are usually limited by collection of the less
abundant larger, visible particles.
Most at sea surveys have been conducted in the Pacific Ocean (Moore et al., 2001;
Moore, 2003). Currently studies in the Indian and Atlantic Ocean have been carried
out. At sea surveys are complicated due to the need for large sample sizes for
statistical robustness (Ryan et al., 2009), marine animal by-catch and very expensive
costs. The latter limits the possibilities for long term monitoring on the open seas.
The assessment of plastic input into the ocean is estimated per source. The monitoring
of ship-based plastic dumping remains one of the biggest challenges in enforcing
MARPOL (Ryan et al., 2009). More strict regulation and surveillance is needed to
prevent a large percentage of plastics ending up in the ocean. Recently, the
introduction of plastic markers to identify the source of the plastic, offers interesting
possibilities in enforcing MARPOL or other legislation. A further elaboration of these
plastic markers is beyond the scope of this project and the expertise of the project
team.
Very few studies on monitoring land-based sources have been conducted and they are
complicated by large heterogeneity in plastic runoff, in particular due to variable rainfall
periods or events.
One of the most extensive and cost-effective monitoring studies in time has been
conducted by Van Franeker (2009). This research is one of the few long term studies
on the effects of marine plastics. On the shores of Texel (The Netherlands) the
stomachs of Northern Fulmar birds has been examined on plastic items. From this
study, the plastic concentration in the North Sea during a period ranging from 1979 to
2009, has been derived. This method could be used worldwide to assess the effects of
legislation and has been developed by Van Franeker (2009). He compared the
concentration of plastics in Fulmars to the EU-directive Ecological Quality Objectives
(EcoQOs) for the North Sea.
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It has been proposed to use satellite images to map plastic hotspots. However, it is not
possible to make a direct estimation of the extent of the plastic accumulation zones
using satellites. Most of the plastics are suspended in a shallow water column, which
makes it impossible to see from space. Charles Moore stated in his presentation at
Wageningen University (Annex IV.) that it is not even possible to identify the plastic
debris from the ship’s mast. It is already too far from the water surface.
Yet, indirect methods are available to predict possible accumulation spots. The study of
Pichel et al., (2007) used satellite data, including wind stress, sea surface temperature
(SST), and chlorophyll-A (Chla, measure for algae density) to support ocean circulation
models. Aerial surveys from an airplane in the North Pacific Tropical Convergence
Zone (near Hawaii) were also used. These parameters were measures for the location
of surface convergence at sea, and thus indicated where plastic debris accumulates.
By correlating the observations from several 300 meter altitude flights with the physical
parameters (SST, ChlA and their gradients), they have calculated at which temperature
and ChlA-concentration plastic debris concentration was highest. The question remains
whether such satellite-derived prediction of plastic hotspots can be introduced in the
other gyres. Furthermore, the plastic debris observations only concerned large plastic
particles (buoys, fishing gear). It is unlikely that the smaller, more abundant particles
can be seen from flight observations.
Moreover, Fourier Transform Infrared (FT-IR) spectroscopy is being applied to identify
the type of plastic (Barnes et al., 2009). A short review of several spectral techniques is
given by Anzano (2000). No indication can be found whether it is feasible to apply
these techniques on satellites or airplanes to identify plastics and their types.
Monitoring and further research on the extent of the plastic soup and its consequences
for the marine environment are needed to provide a solid base to support preventive
measures.
3.3.2 Awareness
Awareness is needed to support preventive measures and to involve the general
public. Depending on the aimed target group, the method of raising awareness differs.
If the receiver of the message are children and youth, an effective way to raise
awareness is to discuss the topics during their education. By integrating issues like
recycling in the learning programs of the schools, the children are taught how to
contribute to a cleaner environment. The internalization of the knowledge will influence
their future behavior. They share it with other people through socialization processes.
If the message needs to be transmitted to the general public, campaigning is a suitable
option. By making use of different media channels the message is sent to a large target
group. Television, posters and online tools are examples of these different media
channels. An increased media coverage often results in putting the issue on the
political agenda. People start feeling responsible and become more willing to take
action.
It has been shown that the increase of awareness on environment-related issues has
led to substantial progress in the utilization of waste products like plastics (Siddique,
2008).
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Public awareness and the creation of responsibility can also be achieved by developing
a plastic footprint, such as has been done by giving the public insight into their carbon
footprint. This plastic footprint will be discussed in chapter 3.3.4.
3.3.3 Plastic Footprint
As was already mentioned in this report, that the amount of plastics produced and used
globally is enormous. In combination with poor waste treatment this inevitable leads to
a large “plastic footprint” by humans. No effort has yet been made to quantify this
plastic footprint.
The development of a plastic footprint was outside the scope of this project, but here,
the importance of such a footprint is stressed. According to Charles Moore (Moore,
2010) the carbon footprint (in terms of solid plastics) is probably larger than our CO2
footprint, and therefore, it could function as an important tool to raise awareness. It
could for example be used on websites of environmental NGOs. Moreover, it enables
developing a compensation scheme, such as now is applied for compensating the CO2
emitted during flights. The development of a Dutch plastic footprint could give
incentives for other countries to calculate their plastic footprint. Having a picture of
nation’s plastic footprint could be an interesting feature in the future’s plastic
conference. Besides that, it could be included in the climate change debate as plastic
production is a oil consuming process thus producing CO2.
The actual development and calculation of the footprint probably is quite complex.
Figures on annual plastic production, consumption and recycling need to be known for
all types, purposes and sectors producing and consuming plastics. A good starting
point would be the amount of plastics thrown away each year, as it gives an indication
of annual plastic consumption in households. AgentschapNL (formerly SenterNovem)
provides annual reports on analysis of the Dutch waste stream. The annual plastic litter
can be derived from this analysis. The footprint can be expressed in kilograms plastic
per person per year. An interesting and relevant option is to also express the plastic
footprint in the amounts of oil consumed and/or CO2 emitted. It then can also be used
in global ecological footprints as well as the CO2 footprint. When this plastic footprint is
known, it can actually be compared with the current CO2 footprint.
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3.3.4 Funding
The solutions for eliminating the plastic soup are impossible to achieve without
permanent financial support. Funding is necessary to stimulate research in order to fill
the knowledge gap, to facilitate the implementation of the solutions and to provide
grants to regional programs and local governments (Gordon, 2006). Nowadays, the
amount of funding for projects related to the plastic soup is insufficient. In this chapter,
the possibilities to find (additional) funding are described.
Taxes and Fees
Whereas taxes are rules made by courts and granted by a legislative authority, fees
are carried out by local regulatory powers. Fees are less controversial than taxes
because the payer compensates for services received. Taxes, on the other hand, are
more difficult to enact since the relation between taxes and benefits are less obvious
(Gordon, 2006).
According to Algalita Marine Research Foundation, both fees and taxes are the best
options to finance actions that contribute to the solutions for the plastic soup (Gordon
,2006). Fees should be imposed on products that contribute to marine litter. A litter fee
is a good way to raise a lot of money in a relative easy way. In order to be able to
select the best product to impose a fee on, more research is needed. There are two
types of fees namely a disposal fee and a redemption fee.
A disposal fee is a fee that is imposed by internalizing the environmental costs of the
product when it becomes a waste product. This environmental costs are charged to the
consumer by increasing the purchase price. The surplus that is created by imposing a
disposal fee can be used to fund recycling programs (Gordon, 2006).
A redemption fee provides the consumers with an incentive to recycle because they
can get back a part of the purchase price when they do so. However, if the consumer
chooses not to recycle the product, this redemption fee automatically functions as a
disposal fee. Redemption fees are currently already imposed in many countries on e.g.
plastic bottles (Gordon, 2006).
Besides introducing new disposal and redemption fees, actual fees could be increased.
For instance, disposal waste at a landfills could become more expensive. The extra
money created by this increased disposal fee could be used to increase recycling and
to fund local programs to reduce litter. Nevertheless, increasing the costs of making
use of landfills could have negative side-effects like an increased illegal dumping of
waste (Gordon, 2006).
Grants and Loans
National and sub-national agencies often provide grants for projects that contribute to a
better water quality, marine debris reduction, watershed protection, recycling efforts,
research and education (Gordon, 2006). Agencies are for instance Environmental
Protection Agencies (EPA), ministries and national science foundations.
Considering the Netherlands, the ministry of housing, spatial planning and
environmental management (VROM) could be useful (VROM, 2010). Especially its
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VAMIL measure which is in effect since 1991. VAMIL has a wide operating scope, not
limiting projects to a certain environmental problem or region (VROM, 2010).
International organizations
It is important to consider international organizations that are in relation to this issue,
for instance IMO or UNEP. However, the budgets of such international organizations
are often very limited. Therefore, calling upon the support of the Global Environmental
Facility (GEF) could be a better option. This organization provides monetary support for
projects related to six environmental topics namely biodiversity, climate change,
international waters, land degradation, the ozone layer and persistent organic
pollutants (Reinicke, 1999-2000 ). The plastic soup is likely to be a valid applicant to
receive funding since it relates to international waters and biodiversity.
Since the existing ways of funding project to prevent environmental degradation are
already used to a big extent, the establishment of new funds is necessary. Analogue
with International Oil Polluting Compensation Fund, that provides financial support to
the clean up of oil in the oceans (IOPC, 2010), it might be possible to create a fund to
support the clean up of plastics in marine environments. Through IMO, an
“International Plastic Polluting Compensation Fund” could be created. IMO’s members
consequently have to contribute to this clean up fund depending on e.g. the amount of
plastic consumed/produced per capita (Van Leeuwen, 2010).
3.3.5 International Legislation
There are different possibilities to tackle the problem of the plastic soup through the
changing of international legislation. A first possibility is to bring the topic on the United
Nation Environmental Programme’s agenda (UNEP) in order to start a debate on an
intergovernmental level. UNEP’s Regional Seas Programme is best suited to discuss
this topic. The Regional Seas Programme was established in 1974 and aims at limiting
the degradation of oceans and coastal areas “through sustainable management and
use of the marine and coastal environment” (UNEP, 2010).
The ideal outcome of this scenario would be the creation of a new international treaty
that focuses on the roots of the problem (namely the production of big amounts of nondegradable plastics and an insufficient waste management to prevent this plastics to
collect in the ocean’s gyres) and on the clean up of the plastic floating around in the
ocean. However, the UNEP-trajectory will undoubtedly be a very slow process that
consists of persuading all the actors to create and vote for a new treaty (Van Leeuwen
,2010).
A better short-term legislation based solution can be targeted at the IMO to amend the
London Convention. The reason why this is easier than establishing a regime through
UNEP is that, unlike many other international agreements, the London Convention
permits changes, which are legally binding to the parties, to be taken without unanimity
(Schram, 1998/9). This regime is a currently functioning regime that consists of a list
with products that must not be dumped in the oceans. Although Annex V of MARPOL
73/78 explicitly discusses the dumping of plastics in the ocean, no references to the
prohibition to dump any kind of plastic in the ocean can be found in the London
Convention. Putting plastics on this list is thus the goal of this IMO-trajectory. Meeting a
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balanced two-thirds of the signatories’ votes is easier than meeting an absolute
majority. For this reason, the IMO-trajectory is a more adequate solution than the
UNEP one since no new treaty nor institutions have to be established (Van Leeuwen,
2010). In order to lobby most efficiently for this two-third coalition to amend the London
Convention, it is important to gather countries that have a strong influence on this topic.
According to Van Leeuwen, especially the United States could be an important actor to
persuade.
A third possibility could be through the European Union since they try to attain
leadership in this domain and since their directives are more efficient than the IMO
regulations. However, the EU directives are only legally binding to its 27 member
states. Moreover, one can imagine that the EU takes over new IMO legislation through
new directives, which is not to be expected in the opposite direction. For these
reasons, the IMO-trajectory is better than the EU route.
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4. Discussion
This chapter discusses the available solutions and future recommendations to the
plastics soup. This project started with the focus on cleaning the ocean gyres from
plastic debris. However, from an extensive literature study as well as the consultation
of experts, we concluded that at this moment, clean up is no feasible option for several
reasons. First, the exact size of the soup is unknown. Plastic debris is not only present
in the centre of the gyres, but the pollution is likely to be present in a large part of the
ocean. Secondly, marine plastic fragments into very small pieces, which makes it
impossible to remove all plastic present in the oceans. Another large constraint is the
by-catch of marine animals that is inevitable during clean-up actions in the ocean
gyres. All these constraints cause an ocean gyre clean up action in practice to be a
enormous, costly, and logistical challenge, and one that might do more harm to the
ecosystem, rather than recovering it. Currently, there are no solutions available, other
than filtering ocean water to remove plastics. This is why cleaning the ocean gyres
should not be the first priority in solving the problem. At this moment, prevention of
more plastic entering the ocean and accumulating in the gyres should have priority.
Although gyre recovery is an impossible mission right now, clean up of coastal areas is
a key activity in solving the problem. Coastal clean up efforts raise awareness and
prevent the plastics which accumulate in coastal areas from ending up in the plastic
soup. For some areas, such as the North Sea, the primary removal mechanism of the
sea is the washing ashore of debris on beaches. Moreover, by cleaning up beaches,
the economic and aesthetic damage is largely reduced. A systematic approach, instead
of the current voluntary approach, towards cleaning up coastal areas would improve
the efficiency of these actions largely. Yet, one of the constraints of beach clean up is
that only the larger plastic pieces are collected, whereas the smaller plastic particles
are more abundant but remain behind. Nevertheless the removal of the larger plastic
pieces is already a major step forward.
Cleaning rivers and harbours reduces the input of plastic into the ocean, whilst offering
opportunities for public awareness as well as cooperation between public and private
organisations. This could be illustrated by the U.S. the Boston Harbor Association
(HBA). Such initiatives are also recommended to be initiated in the Netherlands and
other parts of the world.
Preventive measures should be applied to several life stages of plastic, to reduce
plastic littering into the environment. It is important to take preventive measures, both
at the level of plastic production and treatment, and after usage.
On the production level, smart product design is a promising solution. Banning out all
plastics is simply not feasible, but we could start producing plastics in another,
“smarter” way, and hereby reducing the amount of plastic disposed. The advantage of
smart product design is that it focuses on both the good properties of plastic as a
material, and the life time and re-usability of the product. Hereby, intelligent design
combines several interests at the same time. Furthermore, smart design is a concept
that can be used by companies to show a leading role in sustainable production,
providing them a good image.
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Another important alternative is the use of marine degradable plastics. Especially for
plastic products that often end up in the ocean, like balloons, the further development
and use of marine degradable plastics is essential. The major advantages of marine
degradable plastic is the fast degradability, compared to the degradability of
conventional plastics and biodegradable plastics. A disadvantage of biopolymers is that
they are often produced from food crops and this way compete with food production for
the increasing human population (Thompson et al., 2009).
Preventive measures should also be focused on the treatment of plastic products after
usage. Continuous attention should be paid to the main inputs of plastic into the ocean,
especially from rivers, harbours and ship dumps.
Raising awareness is a crucial precondition for solving the plastic soup problem. The
plastic footprint has lately brought up to be a potentially valuable tool for raising
awareness on the plastic soup. A footprint can help to develop compensations
schemes and it supports future international conferences on the plastic soup. It can be
interesting to express the footprint in terms of oil production or CO2 emission. It then
can be considered as a valuable tool in addition to the widely recognized CO2 footprint.
In addition to the plastic footprint, other ways of education and campaigning are
essential.
Besides raising awareness, another prerequisite to come to an effective solution for the
plastic soup is to ensure the availability of sufficient financial means. In the beginning,
these projects can be financed through taxes and fees. They will be applicable to
plastic products and services related to plastic, like recycle programs. The ultimate goal
is that the initiatives end up being independent of governmental funding because they
become profitable (recycle programs) or will receive support from businesses and
private funding (e.g. clean up actions). Research will require a basis of governmental
funding for a longer time span, but in time could partially be financed by businesses
that benefit from this research. This indicates the importance of the connection of
research to business to ensure success of both of these players in solving the problem.
The challenge will be to decide where to apply the taxes and fees and their rate. It is
important to financially stimulate plastic waste management, sustainable plastic
production and recycling, and to make it attractive at the same time. Therefore, plastic
waste management should not become too expensive to prevent undesired behavior
like illegal dumping. In the long term, it is most effective to ensure that fees and taxes
target behavioral change of both consumers and producers. It should become
attractive to consume and produce sustainable products. The production of these
sustainable products can be supported by governments through subsidies or
exemption on fees and taxes.
National and international governments play an important role in the solution to the
problem. National governments can implement taxes and international governments
can provide financial support for sustainable initiatives. The money needed for
subsidies and other actions related to our recommendation (chapter 5) can be provided
through fees and taxes.
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Another prerequisite for further action is the need for a strengthened international
legislation. From the 1970’s onward marine treaties were established to protect the
oceans. None of these treaties are directly targeted at the reduction of plastic pollution
in the ocean. In order to overcome this legislation gap, we believe it is needed to
amend the IMO’s London Convention because this is perceived to be the fastest and
most efficient short-term legislation based solution to the problem. Adding plastics to
the list of products that must not be dumped in the ocean is the first necessary step.
Besides that, introducing market mechanisms like “plastic emission rights” (analogue to
Kyoto’s carbon emission trading) and a clean development mechanism/joint
implementation for plastics could contribute to the solution.
Research and monitoring is another important prerequisite in order to be able to take
further action. For instance, there is still not much known about the size and the
consequences of the plastic soup. First and foremost it is essential to qualify and
quantify the consequences of plastics in the ocean. Only in this way, a start can be
made to make a comprehensive overview of the damage the plastics cause.
To map these effects, it is necessary to gather more data on the vertical concentration
profile of the ocean. Although several studies have looked at plastic concentrations,
most of these studies did not sample the deep ocean. Also, information on vertical
water mixing is limited. Previous studies contradict each other on the differences of the
plastic concentration in deeper parts of the ocean compared to the surface.
Nonetheless, knowledge about the plastic concentration in the deeper parts of the
ocean is fundamental to estimate the consequences on the ecosystem and wildlife.
Therefore, a detailed assessment of the plastic concentration in the deep layers of the
ocean is needed. This study should preferably be carried out on the open ocean, near
one of the ocean gyres.
Furthermore, it is important that the effects of plastic debris ingested by living
organisms are explored in further detail. Right now, it is not clear which and how much
toxins originate from plastic sources. Therefore, there should be more research to
investigate the direct relationship between the ingested plastics and their health
implications to wildlife. These studies can also form the basis to assess the effects on
human health.
This leads to a final research recommendation, that more insight should be gained in
the consequences of the plastic soup for society. If the impacts on human health,
biodiversity, tourism and fisheries are translated to monetary terms, the urgency to start
solving the issue of the plastic soup will be clear. This will raise awareness, trigger
funding, convince international community and governments, and will hopefully lead to
inspiration for future research and innovations.
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To evaluate the effectiveness of prevention measures, it is crucial to set up extensive
and standardized monitoring systems. Only this way, data about the amount and
composition of plastic in the oceans and its consequences can be mapped and used to
support and adjust preventive measures and legislation. Simple measuring devices that
can be provided to every vessel crossing an ocean gyre will contribute enormously, as
the amount of data collected will grow larger. Moreover, standardized monitoring
programs enable fair comparison of plastic concentrations through the oceans.
Monitoring the stomach content of birds, as is done by Jan-Andries van Franeker with
Northern fulmars, would be an effective method. The stomach content of birds can be
regurgitated by researchers in the field, without causing harm to the birds. And this
method could be applied to a wide range of areas.

33

5. Conclusion
The plastic soup is a global environmental concern and will continue to be so in the
future, when taking into account the increasing use of plastic by mankind. This project
aims to map the first steps in eliminating the plastic soup. This has been achieved by
conducting an extensive literature study, functioning as a back office for the Beagle and
by interviewing Dutch key persons in the plastic soup problem. Furthermore, a blueprint
for a web portal was designed to structure all found information and to create an
incentive to start up new initiatives for solutions.
The main environmental consequences of the plastic soup are those on living
organisms in the ocean. Both entanglement and ingestion have extensive and dramatic
consequences for wildlife. There is a growing body of evidence that adsorbents and
additives of plastics have detrimental effect on organisms, for instance causing
endocrine disruption. On the other hand, many properties and consequences of these
toxins are poorly understood. More research is essential to qualify and quantify the
consequences of plastics in the ocean. More specifically, it is recommended to
investigate the extent of animals affected and the fate of toxic chemicals bound to
plastic particles in the ocean. In order to convince the international community to come
into action, a monetary estimation of the consequences should have priority.
Attention must be paid to the possible solutions for eliminating the plastic soup. Focus
should be on the prevention of plastic entering the oceans. The vastness of the
oceans, the low density of plastics in the gyres and the negative impact on animal life,
make cleaning in the gyre infeasible. Cleaning coastal areas is valuable and can be
effective, when combined with preventive measurements. Prevention can be achieved
by raising public awareness and behavioural change, implementing smart product
design, recycling and improved waste management. Not one solution is the panacea,
they should be applied complementary.
The concept of cradle-to-cradle products, marine biodegradable plastics and improved
waste management are the most promising options. Regulation should be improved,
especially with respect to enforcing measurements. Legislation on preventing the dump
of plastic waste on sea (MARPOL) should be more strict and efforts must be made on
improving monitoring dumping of waste. Several monitoring techniques exist, of which
beach surveys and the introduction of plastic markers are most promising. Beach
surveys are the most cost effective and plastic markers are the only feasible way to
identify sources of plastic pollution which increases responsibility.
In raising awareness, it is needed to develop a plastic footprint analogous to the well
known CO2 footprint. It raises public awareness and it quantifies plastic consumption by
the public. It is recommended the first steps towards a plastic footprint to be carried out
by a graduating student or ACT group of Wageningen University.
It is clear, eliminating the plastic soup is a huge challenge. It is hoped that this paper
has given suggestions and incentives to catalyze solving the plastic soup problem.
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6. Recommendations
The discussion of the most feasible options can be found in the previous chapter. In
what follows, an enumeration of the final recommendations for the future is given.
•

Focus on prevention instead of gyre recovery
- Clean up of coastal areas (beaches, harbours and waterways) is a valuable
measure to prevent plastic debris flow into the oceans
- Improved waste management and recycling must be considered
- Provide incentives to reduce plastic production
- Stimulate smart design of plastics
- Introduce and provide incentives for marine degradable plastics

•

Increase public awareness of the plastic soup
- Integrate the topic in educational programs
- Make the fishing industry aware and point to their potential economic losses
due to the plastic soup
- Develop campaigns to involve the general public
- Develop a plastic footprint

•

Further scientific research is needed on
- The identification as well as quantification of the sources of plastics
- The chemical and physical aspects of the smaller particles. Especially on
the direct relation between uptake of chemicals by plastic, subsequent bioaccumulation of chemicals and the effects on wildlife and human health
- The vertical concentration profile of plastics in the ocean
- The qualification and quantification of the effects of ingested plastics on
wildlife
- Quantification of the impact of the plastic soup on human health,
biodiversity, tourism and fisheries in monetary terms

•

Improve and stimulate monitoring
- Extend and establish long term beach surveys
- Standardized and uniform monitoring methods
- Investigate the potential of using indirect satellite data
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•

Activities and legislation
- Oblige producers to provide clear information on type of plastic and possible
health issues on plastic products
- Stimulate countries to amend the IMO’s London Convention
- Introduce Plastic Emission Rights
- Investigate the possibility to use Clean Development Mechanism and/or
Joint Implementation for reducing the production of plastics
- Strengthen Port State Control measures
- Improve enforcement of international regimes
- Develop and improve standardized monitoring on dumping from ships
- Develop plastic identification markers in the plastics for tracking and tracing
polluters

•

Bring people together by networking
- Develop a web portal to offer a medium for networking
- Link universities and scientists
- Link public and private parties

•

Apply knowledge available in Wageningen or other universities to conduct
projects on the aforementioned recommendations
- The development of the plastic footprint is recommended to be carried out
by a graduating student or ACT-project on Wageningen University. The
following options might be considered. The first is to assign an ACT team of
Wageningen University to the development of the footprint. Such teams
consist of 5-7 students of several disciplines. A mix of environmentalists,
economics, communication and possibly international relations is
recommended. The estimated amount of time available is 1300 hours during
8 weeks (6 members x 7,5 ECTS x 28 hours). The estimated required
budget amounts 500 – 750 Euros (traveling expenses, overhead costs).
The second possibility is to create a MSc internship or thesis. Several chair
groups could supervise students, possibly in collaboration with DHV,
IMARES, Oost NV, Plastic Europe or an Environmental NGO
(Greenpeace/WWF). Relevant chair groups to supervise a thesis are ESA
(Environmental System Analysis), CTP (Consumer Technology and Product
Use), ECH (Economics of Households and Consumers) and ENR
(Environmental Economics and Natural Resources). The estimated time
available is 1000 hours (36 ECTS x 28 hours) during 6 months. A budget of
approximately 1500 Euros (travel expenses, basic compensation) is
required if the thesis is done at an external party.
Internships could be set up in possible collaboration with DHV, IMARES,
Oost NV, Plastics Europe or an environmental NGO (Greenpeace/WWF).
The estimated time available is 700 hours (26 ECTS x 28 hours) during 4
months, a budget of approximately 1000 Euros (travel expenses, basic
compensation) is required.
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An interesting possibility, more internationally oriented, could be a
collaboration with Global Footprint Network (http://www.footprintnetwork.org,
visited 08-04-2010). This network produces standardized aggregate
ecological footprints for a large amount of countries. A plastic footprint could
really fit and have added value to these footprints. It has some Dutch
Partners such as Stichting de Kleine Aarde (http://www.dekleineaarde.nl/,
visited 08-04-2010) , NHTV Centre for Sustainable Tourism and Transport
(http://www.cstt.nl, visited 08-04-2010) and Water Footprint Network
(http://www.waterfootprint.org/, visited 08-04-2010). Developing a plastic
footprint at one of these partner organizations (Stichting de Kleine Aarde
being the most relevant) could be interesting. Additional work could contain
introducing the need for a plastic footprint at the Global Footprint Network’s
conference on 7th – 12th of June 2010
Table 2. Overview of allocation of resources for developing a plastic footprint
Type

Location/ Supervision

Time period

Time
available

Budget

8 weeks,
1300 hours
(6 students)

5001000

(euros)

ACT
project

Wageningen University,
commissioned by OostNV /
Boskalis / Van Gansewinkel
Groep

From

MSc
Thesis

Wageningen University,
chair groups
(ESA, CTP, ECH, ENR)

Can be
initiated
anytime

6 months,
1000 hours
(1 student)

1000

MSc
internship

Wageningen University,
DHV, IMARES, Oost NV,
Plastics Europe,
environmental NGO,
Stichting de Kleine Aarde

Can be
initiated
anytime

4 months,
700 hours (1
student)

1500

01-09-2010

-

An action programme for a clean up of coastal areas, the formulation of an
advice or concept for a better waste management and recycling of plastics
and a campaign directed towards industries to reduce their plastic
production and consumption could each be developed by another ACT team
of Wageningen University

-

Enabling the transition from a society consuming the current plastics
towards a society producing marine degradable plastics could be done in a
master thesis or even a PHD

-

The development of products with a smart design could be carried out by
master students of the University of Delft or Eindhoven
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-

The recommendations for further scientific research could be carried out by
Wageningen scientists and/or students. However, an ACT period is too
short of a time period to do any of the research in depth. Therefore it is
advised to use a master student writing a thesis or even a PHD student for
each topic. In particular, research on the direct relation between chemicals
adsorbed on plastics and human health effects is needed. Biology or
Molecular Science students could applied on such a project, in collaboration
with medical faculties in Rotterdam or Utrecht

-

The development of an educational project could be made by an ACT team.
Once the impacts of the plastic soup are assessed in monetary terms, a
campaign to make the fishing industry aware is feasible. Both campaigns
directed towards the fishing industry and the general public could be carried
out by an ACT team

-

Graduating students of the Environmental Policy Group (ENP) can analyze
and suggest improvements on existing and potential legislation in order to
eliminate the plastic soup
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~SECTION 2~

Blueprint Web portal
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1. Informing
The launch of a portal that will structure all the information available about the plastic
soup has the objective to raise awareness. The portal intends also to optimize the
multidisciplinary information already available, acting as a knowledge intermediary or
broker (Litfin, 1994). The web portal on the plastic soup will present scientific and
general information from diverse sources in a unified way. Unlike a normal web page, a
web portal provides a structured overview of multiple information points and databases.
All the knowledge and initiatives are therefore gathered in one place, facilitating the
access to all aspects of the plastic soup.
The portal will inform consumers, students, industries and potential researchers about
what the plastic soup is about and alert its visitors to the impact of marine plastic
debris. Those who access the portal can have a 'bird view' of what has been already
found about the plastic soup, its impact, and which steps have already been taken to
change the current scenario. The portal can be a starting point for those interested in
knowing the basics about this issue, but also contains links and discussions that can
attract those who already have a good knowledge level about the plastic soup. It
should list the experts, link initiatives and show companies who already did something
in relation to the plastic soup problem. The portal is therefore built on the concept of
meshworking by creating an open interplay of people and resources within a system, a
style of working that overcomes boundaries and enables universal sharing and
collaboration to achieve a goal. Meshworks facilitate beneficial connections between
people and resources, fast-tracking collaboration, learning and exchange of value.
Every person and organization within the meshwork can learn from the experience of
every other (Gaiasoft, accessed on 09/04/2010). In an initial stage, the solemn
existence of all the knowledge and resources about the plastic soup could trigger a
meshwork that can be facilitated by a chat room located in the portal itself and the
available social networking providers like Twitter, Hyves and Facebook.

Figure 4. Graphic illustration of meshworking (source: Gaiasoft, accessed on
09/04/2010)
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2. Motivating
The portal wishes to inform the public about the issue but it also wants to pass the
message to its visitors that something can actually be done within their reach. By
having access to all the different initiatives, either individual or corporate, the portal
intends to create a ‘wave effect’ that can change the current scenario. By nature,
individuals like to conform with what others are doing. This is what Cialdini called social
proof: we tend to view a behaviour as more correct in a given situation to the degree
that we see others performing it (Cialdini, 2001). As a rule, we tend to make fewer
mistakes by acting with accordance with social evidence than contrary to it. We tend to
assume that if a lot of people are doing something, it is the right thing to do. It is thus
important to amply advertise any attributed funding to the ‘plastic cause’, any
contribution to the cleaning-up or any effort from the industry to find alternatives for this
long-lasting material. Likewise, it is good to keep in mind that showing only images of
plastic accumulation, can trigger in people’s mind that all societies are polluting,
creating a sense of permissive attitude towards pollution. Focusing on the solutions
and showing how popular they are becoming, can hopefully trigger a snowball effect.
The web portal should therefore have as one of its key themes solutions or initiatives. A
brief description of what these entail (as in the example of the first part of this report:
product design, recycling, waste management, clean up, awareness and governance)
should be presented. Additionally, an as thorough as possible list of concrete
information points should be made available. An example of initiatives is given in
Annex VI.
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3. Possible concepts
Graphically, the portal should be attractive to its public. It should not be dry facts, with
only a list of links or articles. It is intended to be catchy, one that people will remember
after visiting. The opening page and the menu-structure should be unexpected,
attractive and fun to use.
The following section presents ten possible concepts, each of them is an explanation of
Annex VII.
When entering the portal, the visitor can be presented with two paths. First option is a
more scientific and complex one, aimed at a public with a basic knowledge about the
topic who want to access information in an efficient way. This option would fit better in
the concept 1 (zoom levels) and 3 (network). A second path is more playful, aimed at
those who, having more time available, like to discover a topic through a very
unexpected and fun to use menu, like it is depicted in concept 2 (cross section).
Portal Concept 1: Zoom levels
This idea is derived from a WUR website called:
http://www.mijnwageningenuniversiteit.nl/wereldvanwageningen/
The zoom levels really illustrate the complexity of the plastic problem; it ranges from
continent size to a molecular scale. The zoom level approach would make it possible to
show this in a appealing way to a broad public. Besides that, initiatives, companies and
knowledge institutes can be localised by visitors who are interested in contacting
persons in their neighbourhood.
Portal Concept 2: Cross Section
To show the connection with the sea and its content a cross section of the sea could be
illustrative. In this cross section several objects can be identified which show a pop-up
balloon when hovered over. These objects act as buttons for the rest of the content.
The objects shows a link with the content behind it; the bird resembles ecology, the
bottle shows the forum and the buoy relates to initiatives taken. We accidentally
encountered a web page who applied this idea in some way:
http://www.seaonscreen.org/seaonscreen.html
This proposal is the one that best suits the objectives of an educational page aimed at
students or children, depending on the information that will be behind the menus. The
visitor does not know which menus he will find until he starts hovering the mouse over
the menu items and clicks on the images.
Portal Concept 3: Network
A less playful and more straight forward representation of the interplays between the
different aspects of the plastic soup problem.
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Portal Concept 4: Gate
This concept resembles a more visionary approach to the problem. A road to solutions
is shown. The stones in the wall could be the building blocks of the future solution.
They can be clicked as menu buttons.
Portal Concept 5: Gyre
The accumulation of plastic by oceanic gyres is represented by a spiral. Some dots are
located on the spiral. They are linked to symbols who are typical for a certain topic.
Portal Concept: Page
This sketch elaborates on the fifth concept (Gyre). When a visitor clicks one of
the menu items, the item will swirl into the gyre and a new page will pop out of
the centre. The different lay-outs for possible pages, following the swirl action,
are presented as well. A set up with buoys as item-buttons, a port hole to
present the information, a sliding curtain and quadrants all belong to the
possibilities. All pages have a small swirl icon incorporated to be able to return
to the Gyre homepage.
Portal Concept 6: Basic
The basic lay-out of a regular website. A header with a nice picture and a title. The
menu buttons are accompanied by symbols to make orientation more easy.
Portal Concept 7: Carrousel
The user is able to rotate the carrousel with menu items with his/her mouse pointer.
The faces appearing can be clicked and a new page appears.
Portal Concept 8: Bigger Picture
A giant sheet is created. Imaginary going beyond the edges of the visitor’s screen. It is
possible to navigate by clicking and dragging. The main drawback of this presentation
is the lack of overview. This is taken away by the small menu in the top left corner,
where all areas are presented in a drop down menu. Example: http://www.lays.nl/
Portal Concept 9: Plastic Soup
The striking metaphor of the plastic debris floating in the sea is visualised by a pan with
soup. Plastic items in the soup resemble menu buttons. The spoon can be used to pick
a menu item out of the soup for further investigation, which means a new page with
information. Optionally a whole kitchen scenery can be created around it.
Portal Concept 10: Various
These items all represent possible starting points for further elaboration. Tools used by
humans to visualise, machinery as a metaphor for the complexity of the plastic soup
problem and a Big Mamma to stir the soup and eliminate passiveness.
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4. Continuity of the project
Structuring information in such a way that it would be suitable for a portal and coming
up with a first design were considered feasible within the eight weeks that ACT
comprises. The actual realisation of the portal goes beyond the scope of this project.
Yet, thinking of different hypotheses for the sustainability of a possible web portal
seems to be quite pertinent even at this early stage. That is why quite some attention is
given to the making of an inventory of the biggest and most independent players in the
field of the plastic soup.
4.1 Coordination: low vs. high involvement
There was an overall consensus in all the meetings held during the project that some
party should be held responsible, host and maintain the web portal. Two hypotheses
can be foreseen. The most desirable option would be to rely on an independent
institution which would count on the financial support of several parties, through public
subsidies or donations. This institution or person would be entirely responsible for the
information update and feeding of the portal. Another possibility would be to rely on a
coordination that would entail less involvement: a person that would only make sure all
the basic functionalities of the portal were working. In this case, the information feeding
would be taken over by a leading institution in each of the covered topics (e.g. IMARES
could be responsible for all the scientific content). In this way. the actuality of the portal
could be guaranteed with the several parties made responsible for the different
sections of the portal, under supervision of the portal owner.
4.2 Ownership
The red boxes make a distinction between the ownership and the content of the portal.
The portal would be a regular website if the content is kept superficial. Therefore, this is
not considered a good scenario. An elaborated content could be realised by two
different routes: one route is the full responsibility of the content for one party, the other
route has a coordinating role for one party and a filling function of several supporting
parties.
There are eight options for ownership of the portal, with three starting points. First
starting point, which will be referred to as ‘anchoring’, follows the example of the
“Tapped” movie. In that case a film was the catalyser of a whole new project. The book
“Plastic Soep” of Jesse Goossens would be ideal to take a similar role, as it is further
on discussed. From this point onwards either the publisher (Lemniscaat), the group of
people around ACT Global (using the lay-out and looks of the book) or a special
foundation could take the lead in this awareness campaign. ACT Global could also be
the owner of the portal without a link to the book of Jesse Goossens or they could be
the initiator and could transfer ownership after the first set-up. A third starting point
could be a new initiative, apart from the existing ones, rising from a private company,
the Dutch government, a research institute or an NGO. Clearly, the role of companies
should not be overlooked. They can be owner of a new portal, but they can also be part
of a consortium or give input about the initiatives and inventions from a business
perspective.
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Figure 5 Visualisation of portal scenarios.

After an investigation of possible players, it has become clear that ACT Global (Maria
,Westerbos) is already elaborating on the idea of a portal which would include an
extended intranet for experts worldwide. The portal should also host a web shop, which
becomes the main address to buy sustainable or biodegradable plastics, until this
concept has been fully accepted by producers, retailers and society. The web shop
could also sell nice products which promote the book or the portal itself and also
provide ideas on plastic re-use. (Westerbos, 2010). This is planned to be a component
of a larger-scale Dutch-based project that will address the plastic soup.
Within Wageningen University the problem of the plastic soup starts to get attention.
People linked to IMARES and experts on water quality, ecology and toxicology have
dedicated their research to issues that are somehow related to the plastic soup (JanAndries van Franeker is considered a leading scientist) or start to discuss the topic in
their staff meeting (Koelmans, 2010). Joep Koene (Oost NV) is also stimulating groups
of students in different courses to work on the problem of the plastic soup. This is a
good way of getting things going, but the plastic soup is no official research topic yet. It
should however be kept in mind that several sub-topics of the plastic are already
investigated within WUR, e.g. toxicity and solubility of compounds, solid waste
management and consumer behaviour.
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Should more groups of students be involved in this issue, then not only the mapping of
all the information but also the web portal could be further developed. There are
currently six groups of students working on or interested in the plastic topic. The
majority of them has already defined their research objectives and can therefore only
play a minor role in the further development of the portal. In the near future however,
new groups will start their research and they can be stimulated to continue on the
portal track.
4.3 Anchoring the web portal to the book ‘Plastic Soup’
The book ‘Plastic Soup’ was an unexpected success case of environmental
communication. The launching of the book seems to have triggered a national debate
in the Netherlands about the plastic soup. Jesse Goossens, its author, replies to an
average of 20 e-mails daily inquiring about the topic and is very often invited for
interviews, lectures and public debates (Goossens, 2010). Despite the fact that she
does not hold any previous academic education in any discipline related to the plastic
soup, the appealing way that she investigated and presented her book have made her
a true ambassador of the problem. During Charles Moore's discussion with the ACT
students at Wageningen University, the first thing he put on the table was Jesse's
book. The English version is already available but it going to be officially launched in
the United States in May (2010). This demonstrates that this Dutch way of addressing
the plastic soup will most likely cross borders.
The web portal can be the continuation of the book's spirit, in the way the information in
presented, by getting to hear all stakeholders involved but also in the chosen attractive
graphic approach. The web portal could be drawn from the idea of this book, where all
the parties are being given a voice. Information of the portal should paint the whole
picture and not exclude any element or party involved in the plastic soup. Excluding
information can bring some degree of bias (Goossens, 2010).
Just like the book, the portal should also be very appealing graphically. Goossens has
suggested that Marc Suvaal, the graphic designer of Lemniscaat publishing house and
author of all the art work of ‘Plastic Soup’ could make the design of the web portal,
along the same lines of the book.
A similar example can be found at http://www.tappedthefilm.com/. Tapped is a film that
examines the role of the bottled water industry and its effects on our health, climate
change, pollution and our reliance on oil. After the success of this documentary, a web
page started with the aim of raising awareness, presenting all the relevant information
and creating a global social network using Twitter, Hyves and Facebook. The
coordinator of such a type of portal could work together with Jesse Goossens. She also
believes that a well designed concept could easily attract funding. A teaser-concept by
Marc Suvaal, based on the structure proposed, could be an effective kick-off to seek
funding.
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4.4 Publicity
The portal needs visitors. Internet users can be made acquainted with the web portal
by banners (exchange banners with other parties), by using social networks or by a big
launch event which generates publicity. Another possibility is to use the anchoring
concept, as mentioned above. Some concrete examples of this symbiosis:
Sell the “Plastic Soep” book in the webshop, both the original Dutch version and
the English version;
Give people who bought the book special access to a feature on the portal,
such as a lottery or competition;
Enclose a flyer of the portal with every copy of the book;
Let Jesse Goossens mention the portal in her interviews and in her
presentations;
Use the domain of www.plasticsoep.nl to link to the new portal.
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5. Portal structure
Informing the public and bringing parties together was not the single goal of the portal
design. Thinking of a portal as a concept would also stimulate to analyse the problem
in a structured way. It forces a natural re-thinking and restructuration of the topic itself.
Below two structures are presented. The ‘see-all structure’, shows the possibility of a
wide range of menu topics. The ‘unfold structure’, uses more of a cascade menu
structure in which the user has to discover what other menu content is hidden behind a
menu button.
Describing the problem of the plastic soup is an important step in creating awareness
for the general public. The problem should however also be solved. This means that
visitors of the portal should be triggered to take action. They can do this in their
personal environment, after receiving tips and comments on their consumer behaviour.
It is also a possibility to list existing initiatives and link that to a general trend that
people want to be part of.

See-all
1. Home

Unfold
1. Plastic soup

2. Background

a. What

3. Impacts

b. Where

4. Causes

c. Causes

5. Research

d. Legislation

6. Legislation
7. Initiatives
8. Footprint

2. Consequences
a. Large pieces
b. Small particles
c. Vertical profile
3. Solutions
a. Design
b. Re-use
c. Recycling
4. Resources
a. Links
b. Videos
c. Articles
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6. Conclusion and recommendations
The portal has three goals: (1) obtain and organize/categorize information; (2)
distribute information; (3) motivate for action. The three are part of its knowledge broker
function: by bridging science and the general public towards the challenge of solving
the problem of the plastic soup. The portal attempts therefore to overcome barriers and
bring people and parties together. It assumes that many solutions already exist but
miss the right connection. The portal will therefore be the initiator of a meshwork. The
portal will be thoroughly presenting the problem but also focusing on the initiatives
already taking place. Getting to know the good examples of other individuals,
institutions and businesses will create a determination to do something as well. This
approach has been proven successful by the theories behind persuasion. Likewise, it
has been proven that the focus on the problem alone does not yield positive results
when it comes to changing people’s attitude and behaviour.
It has also been acknowledged that the portal should be remembered after being
visited and should be fun to use. An alternative or playful menu structure will trigger this
effect. The ‘see-all structure’ is best used for the advanced visitor as he is looking for
specific information and does not want to browse the whole site for it. The ‘unfold
structure’ should be used for the inexperienced user: few buttons to choose and
gradually identifying the content behind it. This gives also the possibility of scanning the
problem superficially by only checking the main chapters. A no-nonsense concept as
presented in the third case (network) would be a good option for the advanced visitors.
The playful, interactive visuals as presented in the second concept (cross section)
should be used for the inexperienced user. The cross section lay out will drag the user
into the problem and let him experience that it is not that far and unchangeable as he
might think. Furthermore, social networking services like Twitter, Hyves or Facebook,
an extended intranet and a web shop would contribute to the interactiveness of the
portal.
The ownership and maintenance could be done by several parties as it was explored.
ACT Global is, nonetheless, the most appropriate. Currently headed by Maria
Westerbos, this group is actively seeking an involvement in the next steps in raising
awareness and promoting action in the plastic soup current situation. This group
gathers very different stakeholders. Their on-going involvement with the topic can
guarantee that the portal remains active, regularly updated and always open for
improvement. Ideally, they could count on the support of Wageningen University
students that could give inputs on the contents and ways of presenting the information.
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Jesse Goossens' book provides a window of opportunity that should not be
disregarded. Anchoring the portal to the book would provide an optimal symbiosis and
a possible guaranty that the portal would be as successful as the book that introduced
the plastic soup topic to a wide range of public. Given the success of the book in the
Netherlands and its coming launch overseas, we can predict that 'Plastic Soup' or
'Plastic Soep', in its original version, will continue on the orbit of many journalists and
wider public interested in getting more information about the issue. The launch of the
portal could therefore be advertised by the author herself or via flyers that would be put
on each copy of the book. The domain www.plasticsoep.nl could also link up with the
new portal. The web shop of the portal would sell the book and allow a special access
to a feature on the portal. It could also sell appealing products to promote the book or
the portal itself, like t-shirts, cloth shopping bags or bamboo toothbrushes.
The web shop, hosted by the portal, would also be the main address to buy sustainable
or biodegradable plastics, until the concept would be fully accepted by producers,
retailers and society.
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Annex I. Blog: ‘Met de Beagle door de plastic soep’
In March 2010 two representatives of Boskalis and Van Gansewinkel joined the crew
of the Beagle to sail from Perth, Australia to Mauritius. They reported their findings on
a blog: http://beagleplasticsoep.wordpress.com. Besides their own messages, a team
of representatives from the two companies post their thoughts on the blog to start a
discussion about solving the plastic soup problem. The ACT team has reacted on two
of the messages that were posted and these are displayed below.

A warm welcome to Wageningen

1 april 2010 by Denktank

The plastic soup issue is getting the attention of several Dutch organisations,
amongst which the Wageningen University. Two groups of students are working on
plastic soup projects. Together with Maria Westerbos, Stichting de Noordzee and
Oost NV, the groups managed to invite Charles Moore, the ‘discoverer’ of the plastic
soup, to give a lecture at the University last Friday. Mr. Moore gave a fascinating
presentation for an audience of over 200. His lecture can be viewed on the
University-broadcast wurtv.

To further discuss the questions and possible answers the students joined the weekly
conference call of the “Denktank” with our Beagle-colleagues. We very much
appreciate their vivid and scientific input, and invite them and others of the
Wageningen community to actively join the weblog discussion.
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Reactions:
 6-04-2010
By WUR students (ACT team for Oost NV)
Our group truly enjoyed attending the weekly conference call with Arend Bolt and
Haico Wevers. It has given us new inspiration and ideas for our project and the
discussion after the satellite call with the ‘Denktank’ has been very useful to focus our
research.
-PreventionWhen Charles Moore (the scientist that discovered the plastic soup) came to
Wageningen last week, he explained it will be almost impossible to clean the plastic
soup that is already present. He also believes the ocean to have a self-cleaning
capacity, and that the plastic will return to us in time by being ’spit out’ on for instance
the beaches. It is our job to make sure the soup doesn’t increase in size, and that we
clean beaches, harbours, and estuaries containing high concentrations of plastics.
Hopefully we will be in time to prevent more pollution so the ocean will keep the selfcleaning capacity. After our conversation with the representatives of Boskalis and
Van Gansewinkel this week, we also came to the conclusion that it seems more
efficient to invest in prevention of plastic accumulation and in the clean up of costal
environments with high plastic concentrations. Special attention should be paid to the
input of plastic via rivers, harbours and from ship dumps. Biodegradable plastics are
also often mentioned as a solution, however, biodegradable is not similar to marine
degradable and up to know there are hardly any marine degradable plastics.
-MonitoringTo asses if measurements have effect, both us and the representatives of Boskalis
and Van Gansewinkel realize it is important to monitor if the amount of plastic in the
oceans decrease. It seems impossible to determine the exact size of the garbage
patches and the concentration of plastic, so we will have to rely on indirect
measurements of plastic concentration. The research done by Jan-Andries Franiker
of IMARES is one of the few long term studies on the effects of marine plastics. He
examines the stomachs of birds for plastic concentration. This method could be used
worldwide to asses the effects of measurements.
See:
http://www.ospar.org/documents/DBASE/Publications/p00318_EcoQO%20brochure
%20Towards%20a%20Healthy%20North%20Sea.pdf (6 April 2010)
Furthermore, dumping by ships and fishing boats is difficult to monitor on the open
ocean but strict regulation and surveillance is needed to prevent a large percentage
of plastics ending up in the ocean.
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-FundingTo convince the international community of the importance of preventing plastic to
end up in the ocean, the detrimental effects of plastics in the ocean need to be
identified and quantified. For example, we know that toxic components bind to
plastics and are then ingested by marine animals, and we know that marine animals
are contaminated with toxic compounds. However, it is not clear how much of these
toxins origin from the plastic sources. Therefore, more research is needed to qualify
and quantify the effects of ingested “polluted” plastics. These studies can also form
the basis to assess the effects on human health. It is known that toxins accumulate in
higher trophic levels, and therefore human health is at risk. Besides health and
ecosystem issues, the detrimental effects on fishery and tourism need to be
determined. When all these effects are quantified, the economic losses can be
calculated and used to convince the international community of the need for funding
preventive measures. The lack of funding currently rises from lack of responsibility.
Responsibility can be increased by developing that are imbedded in plastics and that
can be used to trace back the producer of plastics. This way, companies can be
rewarded when their production cycle is clean and they can be held responsible
when they lose too many resins. Yet to make this method efficient, monitoring should
not only take place in the plastic soup, as most plastic in this soup exists already for
years or decades. It should rather be monitored at river mouths and harbours to
accurately respond to plastic pollution and trace back the sources. Last but not least,
when road maps are developed for plastic products, the costs, including the
environmental costs can better be included in the market price.
 7-04-2010
By Wouter Eijsberg
Could you explain your ideas about the roadmaps in more detail? I am
interested in this road mapping, since my master thesis is about sustainable
waste management of plastic packaging.
Wouter
 9-04-2010
By WUR students (ACT team for Oost NV)
Hi Wouter, although we recognize roadmaps for plastic products can make a
difference, we have no expertise in this field. We think that you would
probably have more detailed ideas. Can you share these?
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 9-04-2010
By Wouter
For every plastic product, you can analyse its (intended) supply chain on
costs, but also on e.g. carbon emissions and energy use. Think of LCA’s.
Most important is the reverse chain, when the product becomes waste and for
end-users, most of the time it has no value anymore. The problem is, that
when a certain product is intended for after-life incineration as a waste
management activity, it might still end up as litter. Then, we should investigate
the impact on ecology. What happens when in ends-up in the ocean? Does it
harm fish, or other species. This is hardly possible to investigate, but you can
give it a try. I think this will still make any sense…..

 6-04-2010
By WUR students (ACT team for Oost NV)
We spoke with our project group about the possibility of using satellite imaginary to
determine the size and location of the garbage patch. We’ve looked into it, and found
the following:
We think that it is not possible to make a direct estimation of the extent of the plastic
accumulation zones using satellites. Most of the plastics are suspended in a shallow
water column, which makes it impossible to see from space. Captain Charles Moore
stated in his presentation last week that it is not even possible to identify the plastic
debris from the ship’s mast. It is already too far from the water surface. However,
indirect methods are available to predict possible accumulation spots. The study of
Pichel et al.,(Pichel, Churnside et al., 2007) used satellite data, including wind stress,
sea surface temperature (SST), and chlorophyll-A (Chla, measure for algae density)
to support ocean circulation models and aerial surveys from an airplane in the North
Pacific Tropical Convergence Zone (near Hawaii). These parameters are measures
for the location of surface convergence at sea, thus indicate where plastic debris
accumulates. By correlating the observations from several 300 meter altitude flights
with the physical parameters (SST, ChlA and their gradients), they have calculated at
which temperature and ChlA-concentration plastic debris concentration was highest.
The question however raises whether such satellite-derived prediction of plastic
hotspots can be introduced in the other gyres. Secondly, the plastic debris
observations only concerned large plastic particles (buoys, fishing gear). From a 300
m height, nothing can be said about the smaller, but more abundant particles.
Moreover, Fourier Transform Infrared (FT-IR) spectroscopy is being applied to
identify the type of plastic (Barnes, Galgani et al., 2009). A short review of several
spectral techniques is given by Anzano, Gornushkin et al., (2000). No indication can
be found whether it is feasible to apply these techniques on satellites or airplanes to
identify plastics and their types.
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Alvast 3 vragen

12 maart 2010 By Arend Bolt

Onze reis moet nog beginnen. 16 maart zal de Beagle vanuit Perth vertrekken. In de
tussentijd hebben we al wel de volgende vragen:
•
•

•

Op welke manieren brengt de plastic soep schade toe aan het ecosysteem en
is er een inschatting te maken van de omvang van die schade?
Stel dat er een oplossing gevonden wordt om regelmatig de bovenlaag op te
schonen, is daarmee dan voldoende druk op het ecosysteem weggenomen of
is het hoe dan ook noodzakelijk om ook de kleinere deeltjes op grotere
dieptes op te ruimen?
Welke opschoonactie ook wordt bedacht, dit zal altijd geld kosten. Welke
mogelijkheden zien jullie om de internationale gemeenschap ervan te
overtuigen om fondsen beschikbaar te stellen voor het schoonmaken van de
oceanen?

Wil je hier over meedenken? Laat dan een reactie achter!
Reactions


30-03-2010

WUR students (ACT team for Oost NV)
‘On the extend of the damage to the ecosystem (schade aan het ecosysteem)…
The accumulation of plastic in the ocean, the plastic soup, damages the ecosystem
in several ways. Animals can get entangled in plastic items, or can mistake plastic for
food. Ingested plastics can cause internal wounds and blockage of the digestive
tract, which eventually results in the death of the animal (Gregory 2009; Thompson et
al., 2009). In 2001, Moore et al., found that 82 of the 144 bird species they had
caught contained plastic debris in their stomachs. Of the contaminated species, 80
percent of the individuals contained plastic. Large plastic items fragment to small
particles in the ocean, which can be ingested by smaller organisms. This way, plastic
can accumulate in the food chain from the low trophic levels. Plastic is toxic because
it contains harmful compounds, but the additives of plastic also bind toxic compounds
like Polychlorinated Biphenyls (PCBs). Some of the effects of the accumulation of
plastic on the ecosystem can already be noticed, but it is still impossible to quantify
the extend of the damage. Several studies have looked at plastic concentrations, but
most of these studies were not conducted in the deep ocean. It will be a challenge to
extrapolate these data to a meaningful estimation, but we would like to collect all data
available to create an image that is as complete as possible.’
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30 maart 2010

WUR students (ACT team for Oost nv)
‘On the possibilities to convince the international community to fund a clean up action
(fondsen voor schoonmaak actie)…
To convince the international community of the importance to clean the ocean and to
find funds to support this activity, different measures are needed.
First, information on the problems caused by the plastic in the ocean and the urgency
to address these, should be available to the general public, policy makers and
funding agencies. Of particular importance are the concrete consequences of plastic
on human life: its effects on health, recreation, tourism and food supply. The
economical costs on the long term, if no action is undertaken, should also be
mapped. The information should be presented with the aim of triggering attitude and
behaviour change. Applying the available knowledge on environmental
communication can hopefully lead to a snowball effect in which consciousness about
the problem and clean up activities increase over time. Different institutions can be
approached to fund clean up activities. Not only international non-governmental
organizations (IGOs) like UNEP and GEF (Global Environmental Facility) should be
involved, but it is also important to engage the business world in funding the clean
up. IGOs could take responsibility of the initial costs, thereafter, business could
maintain the implementation of the clean up activities with an efficient and costeffective approach. Herewith it is also important to involve scientific institutions, to be
sure that clean up activities are carried out in a ecologically sensible way.’


30 maart 2010

WUR students (ACT team for Oost NV)
‘On the possible impact of the top layer clean up (het opschonen van de
bovenlaag)…
Only 46percent of manufactured plastics are buoyant. A large amount of plastic thus
floats under the surface of the ocean or sinks to the bottom. When substances or
(micro) organisms accumulate on the surface of plastics, density increases. The
plastic sinks at first, but the floatation capacity can increase again when benthic
organisms feed on the accumulated biofilms. This means plastics yo-yo up and down
in the ocean. Besides the buoyancy of the plastic, the mixing of water levels
influences the vertical concentration gradient of plastic in the oceans. The buoyancy
of plastic and the mixing of water levels suggests the plastic is evenly distributed
through the depths of the ocean. On the contrary, the only study looking at the
density of plastics along the vertical gradient in the deep ocean, showed the surface
water contained twice as much plastic than ten meters below. This finding suggests
that cleaning the top layer could already target a large part of the plastic. If the top
layer would be cleaned regularly, it also prevents the large particles to be removed
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before they fragment, meaning at least then the concentration of small particles in the
deeper layers will grow slower. To answer this question more adequately, we’ll have
to focus on answering the following questions:
How deep is this ‘top layer’?
-

What is the rate at which new plastics accumulate in the soup? (What is the
rate at which the plastic soup grows in the top layer?)
What is the rate at which plastics fragment?
At what speed do fouling processes occur?
Which other natural phenomena influence the concentration of plastic in the
top layer? (El Nino)

Return questions: What do you consider to be the top layer, and what is regularly?
When cleaning the top layer, do you only filter the larger objects, or also smaller
particles?
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Annex II. Satellite conversation Beagle
Wednesday, 31 March 2010
Westminster Boskalis B.V., Papendrecht
The ACT team was able to meet the representatives of Boskalis and Van
Gansewinkel for the weekly satellite call with the Beagle. After this meeting, a
discussion about the problem took place and some interesting points were discussed
that will be considered in our project.
Prevention
Although the companies have been thinking about cleaning the plastic from the
ocean, they believe there are more important steps to take first to solve the problem.
They do not consider it effective to clean up the gyres because of the low
concentrations of large plastic peaces and because cleaning will affect marine life
greatly. They believe that at this stage, it is more useful to prevent plastic from
ending up in the ocean, and to clean beaches, harbours, and estuaries.
The first questions to arise are about the plastics that are discarded. Does all plastic
in North Western Europe end up in waste treatment? How much is lost? How about
the other parts of the world?
Product innovation is in their opinion another important step in solving the problem.
Think of cradle to cradle projects, and expand this idea to as many products as
possible.
Education on sustainable plastic use and raising awareness of the problem plastic,
causes in the oceans is another important issue to the companies. Boskalis takes
care of several educational programmes on primary and high schools, and sees this
topic as an excellent addition.
Furthermore, the representatives stress it is important to check laws prohibiting
dumping of ships are complied with.
Ecotoxicology
‘Ecotoxicology is the branch of Toxicology concerned with the study of toxic effects,
caused by natural or synthetic pollutants, to the constituents of ecosystems, animal
(including human), vegetable and microbial, in an integral context’ (Truhaut, 1977)
Only when we know the ecotoxicological impacts of plastic, we can start to
comprehend the extend of the damage plastics in the ocean have on ecosystems.
For instance, there is the study of Emma Teuten that looks at the toxic components
in the fat tissue of fish. If more studies could quantify the effects of plastic on biota,
the extend of the damage can become more clear.
For now, it has not been proven it is necessary to clean the garbage patches right
now. Research may change this point of view.
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Recycling
To solve the problem, we will need to change the way we treat plastic waste across
the world. To recycle plastic globally, legislation and economic prospects of recycling
need to be developed. To activate the change, finance the industry and reward the
front runners. This way we can break the pattern consumer and producer are waiting
for each other to start. It would be interesting to look at the possibilities to minimise
plastic garbage in households. Can we design something to collect and compress it?
Monitoring
When taking measurements to prevent plastics to end up in the ocean, you want to
know what the effects of these measurements are. Several methods can be
considered to develop.
A simple and efficient instrument could be used to take samples when ships cross
the oceans, and a lot of data could be gathered. At this moment, Algalita collects
samples with a device called the Manta Trawl. It seems to work well at low speed,
and the crew on the Beagle are working on a model that functions at higher speeds
as well. Further improvements will need to be implemented before it can easily be
used by ships from for instance shipping companies across the world. This method
may only be use full as a monitoring system when the samples are taken on the
same routes frequently. But even if random samples are taken, it can help to map the
extend of the problem.
It is suggested that markers can be built into plastic that will make it possible to
determine the place of production. This way, producers could show their products do
not end up in the ocean, and they become responsible for the waste treatment of
plastic. It remains to be seen if producers will be willing to insert these markers
because it also allows to blame them.
Jan Andries van Franiker (IMARES) focuses in his study on the prevalence of
plastic in the stomachs of birds. This can officially be used as an indicator for the
concentration of plastic in the North Sea (EcoQO).
Portal
The representatives think a portal could help to bring people with the same interest
together. We have a global problem, let us solve it internationally. Think of the
architect from Roterdam. He asked for money, but didn’t get it. If other investors
would have known, they might have considered to fund him. Don’t exclude anyone,
but create a community. Don’t underestimate the power you have as WUR students,
you can be very important.
Plans Van Gansewinkel and Boskalis
Boskalis would like to expand their educational programs. Van Gansewinkel would
like to expand its recycling activities and waste treatment methods across the world.
They would also like to keep working with a team of Wageningen scientists.
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Annex III. Blog poster
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Annex IV. Meeting and Lecture Charles Moore
1. Introduction
On Friday 26th of march a meeting and lecture with Charles Moore, discoverer of the
plastic soup in the Pacific Ocean, was organized in collaboration with the
commissioner, Joep Koene from OostNV. We had the chance to have a fruitful
discussion with Charles Moore himself. The event got a lot of media-attention and the
final lecture and discussion were visited by a large amount of people, probably over
200 people were present, both students as well as people directly involved in solving
the plastic soup problem. In this chapter, it is explained how we prepared for this
meeting, how this activity contributes to the purpose of this project as formulated in
the project proposal, what the outcomes of that meeting are and which questions we
posed to Charles Moore.
2. Preparation
The team was informed about Charles Moore’s coming to the Netherlands only on
Monday the 22th of March. Consequently, there was only a limited time to organize
this lecture. We started by making reservations for the VIP rooms in the Forum
Building. When this was settled, we started to make publicity for this event. Joep
Koene, the commissioner, sent out a press release (Annex Va) and we focused on
the students.
On the Wageningen University an announcement and short description of the lecture
by Charles Moore was put on the front page of the website (full text see Annex V). In
this announcement, the potential Dutch leadership as well as Dutch involvement by
Boskalis and Van Gansewinkel Groep was mentioned. The announcement was also
placed on the announcement screens in the Forum building.
The team has spent about 22 hours in total on preparing the questions to Charles
Moore and arranging practical things for his presentation. The actual visit and
presentation took another 56 hours.
3. Contribution to the Project’s Purposes
First, the meeting has contributed to the first purpose, gathering information and
closing the knowledge gap. Information exchange has been accomplished by the
meeting with Charles Moore himself, the lecture of Moore as well as discussion
afterwards and networking. Networking has resulted in valuable contacts of external
expertise, the most important being Royal Boskalis, Van Gansewinkel Groep, TXchange, Cobouw, ActGlobal and IMARES. Further exchange of knowledge is now
being conducted with those mentioned.
Though the meeting has not contributed directly to the second purpose, functioning
as back-office for the people on the Beagle, it has led to valuable contacts with
representatives of their employers, Royal Boskalis and Van Gansewinkel Group.
Contacts with representatives from Boskalis resulted in a meeting with the Beagle
crew via satellite telephone at the Boskalis office in Papendrecht on Wednesday 31st
of March. During this meeting, we were also able to discuss content related topics,
think about possible solutions and the follow-up of the project.
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Finally, the meeting has been very useful in stimulation of the side-effects, namely
the promotion of the central role the Netherlands (and more specifically Wageningen)
should take in cleaning the plastic soup. This leading role was mentioned several
times by Charles Moore during his lecture. Several important and influential Dutch
people involved in the plastic soup were present during the meeting. The most
important being Maria Westerbos (board of ActGlobal.nl) and Jan Andries van
Franeker (IMARES, leading scientist of assessing impacts of plastics on
ecosystems). Media attention has further promoted the importance of the problem to
the Dutch people, again stressing the potential leadership of the Netherlands in
solving the plastic soup. All media attention has been documented. It will briefly be
discussed in the fourth section.
4. Outputs
Several outputs were produced during this day with Charles Moore. These outputs
were published through a number of media. The full messages can be found in the
annexes.
Firstly, Charles Moore’s lecture has been recorded by WUR.tv and can be accessed
online by everyone interested (annex Vd). This is valuable material for all involved
people and could be the basis as well as inspiration for action to be taken by Dutch
people and more specifically students of Wageningen University.
Secondly, Resource, the magazine for WUR students and employees, has put an
article about the lecture on their website (annex Ve). They again denominate the
importance of Dutch leadership in solving the plastic soup.
Third, Stichting Otherwise, a NGO linked to Wageningen University and Research
Centre put an announcement on their website (annex Vf).
Fourth, journalists from the Dutch national television station have interviezed Charles
Moore and Jan Andries van Franeker in the FORUM building. This has been used for
the 20.00 NOS journal (annex Vg). The Netherlands have not been explicitly
mentioned, however the contribution of Jan Andries van Franeker (IMARES) could
have been important for Dutch involvement.
Fifth, the regional newspapers “De Gelderlander”, “Eindhovens Dagblad” and
“Tubantia” contained articles about the plastic soup. Unfortunately, only the article of
“Tubantia” could be found in digital form (annex Vh).
Finally, Cobouw, a portal for construction works in the Netherlands, wrote an article
on their website, mentioning the involvement of Boskalis and Van Gansewinkel
Groep as well as stating the potential leadership of the Netherlands as assigned by
Charles Moore (annex Vi).
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5. Questions
During our personal meeting with Charles Moore from 12.00 to 12.30, the two ACT
teams were allowed to discuss several questions with him. We asked him four
questions namely;
A. What are your people doing on the Beagle? How are you connected to the
Beagle?
B. Do you know if the damage on ecosystems services has been quantified in
monetary terms?
C. Is there information on the vertical concentration profile of plastic? Imagine
that the top layer will be cleaned, how much will that contribute?
D. Who do you think are the most important key persons in solving the
problem? Who could finance this kind of clean up? Where do the initiatives for
a clean up come from? (e.g. Business, NGOs, governments, …)
His answers to these questions were used to answer the Beagle questions (see
section 1).
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Annex V. Media Attention
(a) Press Release on the news agenda of the WUR
(http://www.wur.nl/UK/newsagenda/archive/agenda/2010/c100324.htm)
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(b) Announcement on the front page of the University website (www.wur.nl)

72

(c) Announcement on the front page of the University website (www.wur.nl)

73

(d) Live broadcast and recording on WUR.tv
(http://wurtv.wur.nl/P2GTV/viewer.html?path=C222/2010/03/26/5/video_post.wm
v)

74

(e) Resource article
(http://resource.wur.nl/wetenschap/detail/moore_pleit_voor_groener_plastic/)
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(f) Item on Stichting Otherwise, Wageningen (http://www.st-otherwise.org/)
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(g) Item, including video on NOS (http://nos.nl/video/146612-200-landen-willen-afvan-plastic-soep.html)
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(h)Article in news paper “Tubantia”
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(i) Item on Cobouw (http://www.cobouw.nl/nieuws/2010/03/27/Boskalis-bestrijdtplastic-soep.html)
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Annex VI. Initiatives
Product design

http://www.mbdc.com
MBDC MBDC is a product and process design firm dedicated to
revolutionizing the design of products and services worldwide. Cradle to
Cradle Design is a fundamental conceptual shift away from the flawed system
design of the Industrial Revolution. Instead of designing products and systems
based on the take-make-waste model of the last century ('cradle to grave'),
MBDC's Cradle to Cradle Design paradigm is powering the Next Industrial
Revolution, in which products and services are designed based on patterns
found in nature, eliminating the concept of waste entirely and creating an
abundance that is healthy and sustaining. Eco-Effectiveness is MBDC's
design strategy for realizing these results by optimizing materials to be food
either for nature's ecosystems or for humans' industrial systems—perpetually
circulating in closed systems that create value and are inherently healthy and
safe.

http://rethinkfabrics.com
Eco-friendly fabrics and clothes made of recycled PET. Based in the USA and
Denmark.

http://www.plantic.com.au/
Plantic developed bioplastics through patented technology that delivers a
completely biodegradable and organic alternative to conventional plastics
based on corn, which is not genetically modified.
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http://www.plasticisland.org/

PLASTIC ISLAND is a 21st century ecological project to clean the ocean. Its purpose
is to find a viable solution for the “plastic soup” of waste. The island, or raft, has three
functions: collecting plastic; transforming plastic into basic products; providing
accommodations for inhabitants and employees. Project developed in the
Netherlands.

http://www.windowfarms.org/
Window Farms are vertical, hydroponic, modular, low-energy, high-yield
edible window gardens built using low-impact or recycled local materials. The
window farms project is a mass collaboration of ordinary citizens to solve
environmental problems through shared research, experimentation, and
ongoing design innovations.

Recycling

http://www.plasticheroes.nl/
National-wide initiative in the Netherlands to recycle plastic that started in
February 2009. Several initiatives to raise awareness about the importance of
recycling are part of the program.

http://www.envosmart.com/
Dutch company that looks for solutions for existing environmental problems.
They are bettering the technology of transforming plastic into diesel invented
by Ozmotech.
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www.ozmotech.com.au
Australian company that has developed thermo fuel, a technology whereby
scrap and waste plastics are converted into diesel fuel.

http://www.mbapolymers.com/
Company of recycling engineering plastics from complex waste streams and end-of-life durable goods
such as appliances, computer and business equipment, automobiles, and even sporting equipment.

Waste management

http://www.vangansewinkel.eu
The Van Gansewinkel Groep sees waste as the foundation for new raw
materials and energy.
The Van Gansewinkel Groep strives for the most sustainable solution for its
waste streams. That is why the Cradle to Cradle philosophy fits so well with
their company. Cradle to Cradle touches the heart of their activities: to prevent
anything becoming waste.

Clean up

http://www.healthebay.org/
The group’s main focus was primarily to change the practices of L.A.’s Sewage
Treatment Plant by means of several advocating and lobbying activities. Today the
organization is involved in research, education, community action and advocacy.
Some examples of their activities: Stream Watch program in the Malibu Creek
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watershed - trains staff and volunteers to identify and track pollution sources and
degraded habitat in the Malibu Creek watershed; Corporate Healer Beach Clean up
Program - promotes corporate social responsibility by managing beach clean ups for
local corporations and companies to participate in as teambuilding, educational and
community outreach opportunities; Advocacy for the Cities of Santa Monica and Los
Angeles to develop and implement strong bans and/or fees on non-reusable grocery
bags.

http://www.waterwitch.com
Liverpool Water Witch is an industry-leader with over 40 years experience in
delivering Pollution Control and Waterway Maintenance solutions to Port,
Harbour and Irrigation Authorities world-wide. They offer a wide range of steel
and aluminium vessels for sale or hire that can clean marine debris mainly in
ports and harbours.

http://www.projectkaisei.org/
Project Kaisei is a non-profit organization based in San Francisco and Hong Kong,
established to increase the understanding and the scale of marine debris, its impact
on our ocean environment, and how we can introduce solutions for both prevention
and clean up. Their main focus is on the North Pacific Gyre, which constitutes a large
accumulation of debris in one of the largest and most remote ecosystems on the
planet. To accomplish these objectives, Project Kaisei is serving as a catalyst to
bring together public and private collaborators to design, test and implement breakthroughs in science, prevention and remediation.
Awareness

http://www.noordzee.nl
Stichting De Noordzee / The North Sea Foundation is the nature and
environmental organisation dedicated to the sustainable use of the North Sea.
Shipping, fisheries, spatial planning and nature conservation are their key
areas of focus.
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http://www.coastwatch.nl/
Coast Watch is a unique Interdisciplinary project on the coast and the sea for secondary
education. What is there to waste on the beach and where does it come from? What animal
life is actually in the North Sea? How about that back at the beach?

http://www.dzignism.com/projects/coffee.waste/
A simple on-line calculator aimed at triggering the participants’ awareness about the
use of plastic cups to drink coffee.

http://www.tappedthefilm.com/index.php
Website around the film ‘Tapped’ that wishes to raise awareness for the
massive use of plastic bottles. The idea to make Tapped began with the
discovery of the plastic garbage patch. The website itself provides extensive
information on the problem through its sections: world water crisis, plastic
stew, bottled water wars, water infrastructure and ‘farming and water’.

http://www.surfrider.org/
The Surfrider Foundation is a non-profit grassroots organization dedicated to
the protection and enjoyment of our world’s oceans, waves and beaches.
Founded in 1984 by a handful of visionary surfers in Malibu, California, the
Surfrider Foundation now maintains over 50,000 members.
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http://www.oneillseaodyssey.org
O'Neill Sea Odyssey (OSO) was founded in 1996 by wetsuit innovator and
surfer Jack O'Neill. A living classroom was created on board a 65-foot
catamaran sailing the Monterey Bay National Marine Sanctuary where 4th 6th grade students from schools throughout Central California receive handson lessons about the marine habitat and the importance of the relationship
between the living sea and the environment.

http://365daysoftrash.blogspot.com/
One man's attempt to throw nothing "away" for a year. From January 2008 to
December 2008 Dave Chameides kept all of his garbage and recycling in his
basement. His blog tells about the experience and presents some tips to reduce
home garbage.

http://www.greengorilla.com/
Site dedicated to awareness raising among children.
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Advocacy

http://www.waddenvereniging.nl
The Wadden Sea Society was established in 1965 in order to prevent the
building of two dams connecting the island of Ameland with the mainland. The
intervention of the Wadden Sea Society was successful: the dams were never
built. Today their mission is to preserve the characteristic values of the
Wadden area for future generations. The Wadden Sea Society tries to
achieve these aims by a mix of dialogue with other interest groups and
authorities, lobbying, legal pressure and actions aimed at generating publicity.

http://www.environmentcalifornia.org/oceans2/reduce-ocean-pollution
Environment California is a statewide, citizen-based environmental advocacy
organization. Their professional staff combines independent research, practical ideas
and advocacy to overcome the opposition of powerful special interests and win
results for California’s environment. The organization focuses on the great pacific
clean up by supporting three bills to regulate and reduce plastic bags pollution,
polystyrene, and cigarette butts.

http://plasticpollutioncoalition.org
The mission of Plastic Pollution Coalition is to stop plastic pollution and its
toxic impacts on humans, the environment, and wildlife worldwide. Plastic
Pollution Coalition provides a platform for strategic planning and coherent
communications; increases awareness and understanding of the problem and
sustainable solutions; and empowers action to eliminate the negative impacts
of plastics on the environment, wildlife, marine life, and human health.
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http://www.kimointernational.org/MarineLitter.aspx
Local Authorities International Environmental Organisation (on marine litter)
KIMO was founded by local municipalities with a shared concern for the state
of the environment. KIMO is designed to give municipalities a political voice at
the international level, to share best practice and to find solutions to marine
political problems that affect coastal communities. Fishing for Litter is an
example of where this has been successful where the scheme, which
encourages fishermen to take ashore litter they catch while fishing by
providing the infrastructure required, has been acknowledged by United
Nations Environment Programme as one of the tools to reduce marine litter.
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Annex VII. Sketches design portal
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Annex VIII. Questionnaire Web portal
This questionnaire was developed to raise awareness about the problem of the
plastic soup. This version is a first draft and serves as an example of how a
questionnaire can make the problem more personal. We recommend to put a
questionnaire like this on the web portal to raise awareness and make people aware
of their personal contribution to the problem. (The answers underlined are the correct
ones)
1) What is meant by the plastic soup
a) A huge “soup” of plastic debris accumulation in the major oceans of planet
earth
b) A innovative design by the Dutch to gain land surface in the North Sea
c) A term to indicate that plastics have become one of most abundantly used
materials during the last decennia
2) When was the plastic soup discovered?
a) 1957
b) 1977
c) 1997
The plastic soup was discovered by Captain Charles Moore in 1997. Thus, it
is only 15 years known to exist. Moore joined a yacht race to Hawaii in 1997
and came to the shocking discovery of the plastic soup, when turning back to
the US using a different route: "Every time I came on deck to survey the
horizon, I saw a soap bottle, bottle cap or a shard of plastic waste bobbing by.
Here I was in the middle of the ocean and there was nowhere I could go to
avoid the plastic." (www.algalita.org)
3) To what part do plastics contribute to your daily garbage production in The
Netherlands?
a) 10%
b) 20%
c) 30%
In 2009, plastics accounted for 21% of the total waste. Over the period 1980 –
2008 the plastic share has risen from 6,4% to 20%. 75% of these plastics
consist of plastic packaging These figures are presented in the yearly waste
analysis in the Netherlands by AgentschapNL (formerly SenterNovem)
http://www.senternovem.nl/uitvoeringafvalbeheer/Nieuws/Nieuwsberichten/sa
menstelling_van_het_huishoudelijk_restafval_2009.asp
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4) How much plastic is being separated in the urban areas, where most people
live, in the Netherlands?
a) 2%
b) 25%
c) 55%
According to estimates of Recycling Network Netherlands
(www.recyclingnetwerk.org) the amount of plastic that is being separated in
urban areas is less than 2%. This is expected to increase to 5-7% this year,
but still far less than the goal of the Plastic Heroes Campaign
(www.plasticheroes.nl) of 38% in 2010.
5) The plastic bottle (PET bottle) has been used extensively particularly for soft
drinks and water How long does it take a PET bottle to degrade and disappear
in the environment?
a) 10-20 years
b) 1 year
c) 1 month
Figures on the lifetime of a PET bottle differ. Milieudefensie Found the lifetime
of a PET bottle to be 10-20 years before it is completely gone. Other studies
show lifetimes in the range of 50-450 years. Given the fact that the average
time the PET bottle is actually used is on average a few days, the time to
degrade the bottle is extremely long. The question therefore is raised why we
should use bottles that last far longer than actually needed.
6) How many plastic bags are used by the average Dutch inhabitant annually?
a) 10
b) 55
c) 89
IVAM Research and Consultancy, as part of the University of Amsterdam
(http://www.ivam.uva.nl/), found that 1.42 billion plastic bags were used, sold
or given for free in the Netherlands. Supermarkets contribute to approximately
one-third to this number. Dividing this number by the total number of
inhabitants (16 million) yields a average annual use of 89 plastic bags per
capita. The most frequently material used for single-use plastic bags is highdensity polyethylene (HDPE). This material is extremely durable and has a
lifetime of up to 1000 years.

7) How much plastic debris is approximately washed ashore on the little Dutch
island of Texel annually?
a) 20.000 kilo
b) 40.000 kilo
c) 60.000 kilo
On yearly beach clean ups on Texel, Biologist Jan Andries van Franeker tells
in a documentary
(http://www.imares.wur.nl/NL/onderzoek/dossiers/plasticafval/), that 8 kg of
debris per km coastline is being cleaned. Approximately half of this debris
consists of plastics. The coastline of Texel is approximately 27 km long
(ecomare doc), which yields an amount of 40.000 kilo per year.
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8) Fulmaris Glacialis, the Northern Fulmar, is a bird living in large populations
on the North Sea. What is the percentage of birds that has plastics in their
stomachs?
a) 25%
b) 50%
c) 95%
Research on the Northern Fulmar gives a good indication of the concentration
of plastic on the North Sea as this bird only forage on sea. IMARES
(www.wageningenimares.nl) is doing long term research on the Northern
Fulmar. Results show that now 95% of this birds have plastics in their
stomach, revealing plastic pollution is a serious item on the North Sea as well.
9) What is the highest amount of plastic (per km2) ever discovered on the
world’s oceans?
a) 35.000 pieces
b) 350.000 pieces
c) 3.500.000 pieces
A study on plastic in the NW Pacific Ocean near Japan (Yamashita, 2007),
found an average of 174.000 pieces per km2, one of the highest plastic
densities ever found. The maximum amount was 3.520.000 pieces per km2. In
some areas (such as the Pacific) researches calculated that more plastic is in
the top layer of the ocean than plankton.

10) What is the estimated annual amount of marine mammals killed by plastic
nets and derelict fishing gear in the Northern pacific?
a) 100.000
b) 10.000
c) 1.000
Scientists (Laist et. Al, 1997; Wallace, 1985) have recorded that some 267
species worldwide are affected by plastics. Sea turtles are among the most
affected animals. 86% of all sea turtle species are recorded to be affected.
Scientist estimate the total marine mammals killed by plastic nets and derelict
fishing gear to be 100.000 annually. The mammals die by ingestion,
entanglement or starvation.
http://www.plasticdebris.org/PRDS_Brochure_DOWNLOAD.pdf)
References
Laist, D.W., Impacts of marine debris: entanglement of marine life in marine debris
including a comprehensive list of species with entanglement and ingestion records. In
Coe, J.M., Rogers, D.B. (Eds.), Marine Debris- Sources, Impacts, and Solutions:
Springer-Verlag, New York, (1997), pp. 99-139.
Wallace, N. 1985. Debris entanglement in the marine environment: A review. pp.
259-277 in: R.S. Shomura and H.O. Yoshida (eds.), Proceedings of the Workshop on
the Fate and Impact of Marine Debris. U.S. Department of Commerce, NOAA
Technical Memorandum. NMFS, NOAA-TM-NMFS-SWFC-54.
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Annex IX. External contacts
Name

Organization

Haico
Wevers
Arend Bolt

Boskalis

Frans
Beckers

Van
Gansewinkel
Groep
Van
Gansewinkel
Group

Peter
Vingerhoeds

Van
Gansewinkel
Group

Moniek Mol

Philips

Charles
Moore

Algalita

Maria
Westerbos

ACT global

Expertise /
involvement
Crew Beagle
Mission
Crew Beagle
Mission
C2C,
Secretary to
the board of
directors
Senior project
Engineer

Consumer
Lifestyle
Discoverer of
the problem

Creative
producer
Jippiejajeetv
and director
ACT global

Goal

Results

To inform about answers
to their questions.

More research is needed on ecotoxicological effects of plastics.
Monitoring the effects of plastic needs to be standardised
across the world, so you can see what the effect of your actions
is.

Getting more knowledge
on waste treatment and
smart design

New insights to elaborate the section on smart design. He
emphasized the importance of cradle to cradle.

Follow-up conversation on
Boskalis meeting (phonecall)

A clean up action is expensive, funds will be increasingly
needed (if these funds are provided, Van Gansewinkel wants to
contribute to a clean up)
Also, he would ask the people on the Beagle to mention
Wageningen University in the broadcast.
Send her information to communicate the problem internally.

Make use of his helicopter
view. He knows the last
updates on the topic and
knows a lot about current
research
Her vision on the future of
a web portal on the plastic
soup

He pointed us at several interesting studies and answered our
questions. He gave a lecture for more than 100 people and
attracted media attention

Sees web portal as an important tool. Web portal is soon to be
released. Would like us to think of how we can add to the
content.
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Jesse
Goosens

Book Plastic
Soup

Writer,
knowledge
broker
Business
development
manager

Her vision on the future of
a web portal on the plastic
soup
To know what project
regarding the plastic soup
T-Xchange is working on

Thorsten
Holtmuller

T-Xchange

Jeroen
Dagevos

Stichting de
Noordzee

Working on
garbage in
the sea

Exploring initiatives and
activities on plastic soup,
expert knowledge

Judith van
Leeuwen

WUR/ENP

International
marine
legislation

Student
groups

WUR

Bart
Koelmans

MARIN/WUR

Get more information on
current regimes and future
possibilities
To prevent double work
and to gain from each
other’s insights
To find out current status
of plastic soup research
within WUR
To find out current status
of plastic soup research
within WUR

Ljiljana Rodic WUR

AEW

ETE

Encourages idea and willing to support to some extent. Likes to
link us up with the graphic designer of her book: Marc Suvaal.
Also got new information about parties involved.
There is a follow-up on the broadcast (on the plastic soup) of
last year, starting soon with an initiative engaging Dutch
businesses, NGOs and government to work out solutions to the
plastic soup.
Activities: Mainly monitoring at beaches and targeting solutions
to the shipping sector.
Sees investigation of the sources of the plastic pollution -what
part originates from rivers- as most important knowledge gap.
New insights on the current situation. Inspiration for
development of new scenarios regarding international
legislation.
No further possibilities for collaboration were identified.

Starts to develop as a topic. Not elaborate yet. Some sub-topics
are already investigated within WUR. Likes to be informed about
our progress.
No real issue within ETE group. A small group of students works
on it. Likes to be informed about our progress.
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Annex X. Interview Maria Westerbos
Wednesday 07/03/2010
Café De Tijd, Utrecht
Maria Westerbos is a creative producer at Jippiejajeetv and designs and creates
television programs. She targets a broad audience with her programs, and she is
specialized in sustainability topics. She got involved in the problem of the plastic
soup, and now she is the manager of ACT global. She has a large network of the
people involved with the plastic soup and her knowledge on the topic is extensive. In
this interview she is asked about the role of the Netherlands in the problem, her
suggestions about a new portal and about the first steps she thinks need to be
taken.
Maria writes television programs. She thinks of new formats. When someone asked
her to make one on the inventions of the 20th century, she discovered there is a lot of
solutions to all sorts of problems across the world. Fresh water can be produced from
salt water, thirst should not be an issue across the world. She wants to convince the
audience we have solutions, but that our attitude is the problem.
She is the director of Act global right now. She would like Act global to become the
carrier organization for the problem of the plastic soup. The initiative group will come
together next week to talk about which organization can be this carrier organization.
A plan will be written, and if Act global is chosen, it will then possibly get a new
name. Act global is like a portable computer it can be put up anywhere. They will not
focus on one particular aspect of the soup, but they will consider all problems.
Maria’s ambition is that when you mention Act global, people will think of plastics.
Like you think of children when you hear UNISEF. Maria wants to step down when all
of this happens. She will make it her job to raise awareness.
The conference the other ACT team talks about is a dream of Charles Moore. He
simply wants everybody to know about the plastic soup. He also wants to contact and
involve China and Japan. Maria sees Act global as a neutral organization to unite
parties. DHV organizes a sustainability conference every year. Club of Rome had
organized a conference. There was no Press. This conference needs to be different,
it needs to appeal to everyone.
Right now, Holland hosts a lot of recycling initiatives. Maria feels we should start to
do it ourselves. To become the best in this field. Think of country marketing,
knowledge development. DHV and IMSA are important companies involved in the
Netherlands.
Maria also thinks it is important to have refund systems for plastic items. Now we are
recycling, but the worst plastics are not collected and end up in the environment. We
need to collect all plastics.
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The Act global website is being checked, it is not functional enough. There is a need
for another portal. Maria suggests to set it up like the book of Jesse Goosens. Like a
consumers website with a complex intranet behind it. For instance, link ‘green’
universities across the world. Stellenbos University and the University of Plymouth
already work on the issue. The consumers website is indented to launch soon, but
the intranet behind it will take longer. It may cost up to 100.000 euro. On this site the
news should be updated regularly. A team of people needs to be working on it
fulltime. DHV is looking at how to coordinate this site. Maria sees an opportunity for
us to see what young scientist can do, that is new input. She reminds us not to forget
to translate it to different languages. It can be a Dutch initiative, but also launch it in
English, Spanish, French. Maybe even Portuguese. Maria believes money for a site
will become available, but it will depend on the meeting of the initiative group next
week.
Maria advises us to have a look at the ‘Cleanup Estonia’ project. Garbage in Estonia
was everywhere. It was cleaned in 1 day, with 50.000 volunteers. It is an amazing
project, especially the advertising.
Maria likes the idea of the website: ‘see if you can start soon. Start building a
community. Just a window to start it off.’ She also advises us to talk to Cees
Buisman. He might be able to help to ensure the sustainability of the project within
the WUR.
The website of Algalita does not communicate right, according to Maria. ‘Make sure
you don’t do it like that. Don’t create a website with a problem, but a website with
solutions. Think of including a web store. This could function to raise money, but also
to create awareness’. Another interesting thing she mentions is to explain what PVC
1,2,3,4 etc. is to the consumer. This way, consumers can become aware of the
plastic that are really bad and those that are less bad, and make a choice. Maria also
invites us to have a look at Jaygolden.com and the Humfrey Bogard movie. It could
be a start for the plastic footprint. IMSA wants to start to create the plastic footprint.
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Annex XI. Interview Jesse Goossens
Thursday 4/08/2010
Café De Tijd, Utrecht
Jesse Goossens is author of the book “plastic soup”. In this book, she uses blogs
and interviews to look at the consequences of plastic pollution on the oceans, the
environment, and our health. This book raised a lot of awareness and Jesse is now
involved in many plastic soup meetings.
It is very important to not only stress the consequences of the plastic pollution in our
oceans, but also how we can change things. Especially “fun ways” are needed to
raise awareness, for example a pop festival or a 30 seconds tip on how to reduce
pollution in a television program like de Wereld draait door, but the topics need to be
“sexy” to be effective.
Two main stakeholders in the plastic industry are the oil industry and the
pharmaceutical industry. Crude oil is the “building material” for plastics,
approximately two kilograms of oil are needed for the production of one kilogram
plastic, whereas plastic recycling only requires 1/10 liter of oil. The pharmaceutical
industry produces the chemicals needed for plastic production. But there a lot of
things at stake, which is demonstrated with the following example:
Bisphenol A accounts for three billion dollars annually, but it also toxic and is used in
for example baby bottles. A Dutch consumer program Kassa made a show about
bisphenol A in baby bottles and approached the RIVN. Although a specialist of the
RIVN had published an article about the detrimental effects of bisphenol A on their
website, the RIVN denied the negative consequences of bisphenol A on human
health. The next day, the article was removed from the website.
In France, president Sarkozy wants a national ban on bisphenol A, but this is against
European legislation.
This example stresses even more the importance of a positive approach in this
problem and companies need to be shown the benefits of changing their production
processes. For example the pharmaceutical industry can to be stimulated to produce
non-toxic chemicals, this way they can still produce chemicals and make profit, but
the detrimental effects of the toxins present in plastic are reduced.
Jesse also stresses the enormous changes we need in consumer behaviour and
waste treatment. And she mentioned some examples:
• Companies like large supermarket chains could reduce the plastic bags in
which fresh vegetables are packed.
•

Even burning our plastic waste does not solve the problem, because toxic
components are released and it is still burning fossil fuel.

•

Municipalities should be obliged to collect plastic waste.

•

Boats should have a stock-taking before departure and at arrival to check for
illegal dumping.

•

At sluices, waste should be removed before the sluice opens.
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•

Owners of harbours are obliged to clean their harbour, but much more
surveillance is needed to make that happen.

•

It is important to reward creative ideas on solutions to deal with our waste.
Many good ideas come from the public.

And Jesse also stressed the importance to know more about the micro-plastics. What
is the use of banning the plastic bottle when all our tapped water contains microplastics?
Portal
What parties could be involved in a portal?
• Ministry of LNV is already involved in the plastic soup. They funded the movie
clip of a progressive rock band PB2, that released their new album called
plastic soup.
•

WWF is organizing an international meeting to discuss the problem.

•

Funding parties are important. E.g. Shell, but make sure they won’t
manipulate the data available on the portal.

•

Several people feeding the data and an independent group that selects the
data.

Jesse believes, the designer of the plastic soup book is willing to design the portal.
And she suggests to divide the solutions section over the continents, India and Japan
are much ahead on us in the field of waste treatment.
Congress
Congress, who should be involved?
Plastics Europe (contact person Harry Kamps), they are keen on changing, they
have money, and they want to do things in Brussel. And the Dutch federation for
rubber and synthetic products industry (NRK, contact person Eric de Ruijter) could
also be involved.
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