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Introduction

Unsustainable plastic production and overconsumption has resulted in a global plas-
tic waste and plastic pollution crisis (Walker, 2018; Lau et al., 2020; Walker &
McGuinty, 2020; Walker & Fequet, 2023). Geyer et al. (2017) estimated that more
than 75% of all plastics ever produced now exists as waste in landfills or as plastic
pollution in the environment. Based on data from 2016, Borrelle et al. (2020) esti-
mated that 19-23 million metric tons of plastic pollution enters aquatic and marine
environments annually. In the Netherlands, with a population of almost 18 million
people, this plastic waste and plastic pollution crisis is no different than anywhere
else, although arguably maybe contributing more than its fair share beyond its
national borders (CBS Statistics Netherlands, 2019).

Single-use plastics are the major contributors to this plastic waste and pollution
crisis as they are produced and discarded after a single use and are notoriously dif-
ficult to recycle (Navarre et al., 2022) or have limited end of life recyclable market
value (Diggle & Walker, 2020, 2022; Diggle et al., 2023). Yet, despite their limited
recyclability or end of life value, single-use plastics are widely used in food packag-
ing (Walker et al., 2021; Kitz et al., 2022), in plastic grocery bags (Xanthos &
Walker, 2017; Schnurr et al., 2018; Adam et al., 2020), and in plastic containers or
utensils for takeout food (Molloy et al., 2022).

One of the major issues with this unsustainable plastic use and increasing waste
generation is that most countries can not properly manage their domestic waste.
This has resulted in a global plastic waste trade that lacks adequate transparency or
accurate monitoring of plastic waste trade flows (March et al., 2022). This lack of
transparency is further exacerbated as mismanaged or lost volumes are often not
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accounted for, which falsely increases recycling performance rates of high-income
countries, such as the Netherlands, which export their waste to low-income coun-
tries for so-called recycling (Lau et al., 2020; Walker, 2023a, b). Another major
problem of this global plastic waste trade is that it is often contaminated with food
scraps, comingled with other plastic polymers, or is simply of too poor quality that
it is impossible to “recycle” (Navarre et al., 2022). Thus, much of this traded plastic
waste is landfilled, incinerated, burned in open pits or is released into the environ-
ment as plastic pollution (Lau et al., 2020; Giindogdu & Walker, 2021; Walker,
2023a, b).

Southeast Asian countries have been adversely impacted by plastic pollution
from domestic and transboundary sources as well plastic imports from high-income
countries (Jambeck et al., 2015; Brooks et al., 2018; Liang et al., 2021; Navarre
et al., 2022). In 2015, it was reported that five Asia Pacific countries (including
China, Indonesia, the Philippines, and Thailand) were collectively responsible for
~60% of ocean plastic pollution (Jambeck et al., 2015), giving rise to the commonly
held misperception that Southeast Asian countries are the biggest sources of global
plastic pollution (Walker et al., 2021). However, recent research on sources of this
plastic pollution suggests otherwise, as a lot of this plastic waste often does not
originate from these importing countries (Navarre et al., 2022). In other words,
plastic waste and plastic pollution from high-income countries are exacerbating the
plastic pollution problem in low-income countries with inadequate waste manage-
ment infrastructure (Walker, 2023a, b). This practice has now recently been referred
to as plastic pollution colonialism by several plastic pollution researchers (Liboiron,
2021; Fuller et al., 2022).

Since 1993, global annual imports and exports of plastic waste, as part of the
global plastic waste trade, increased rapidly to 723% and 817% in 2016, respec-
tively (Brooks et al., 2018). High-income countries, including the Netherlands, have
overwhelmingly been the primary exporters of plastic waste to low-income coun-
tries since the 1980s, which has been valued at $71B USD (Liu et al., 2021). Prior
to 2018, most of the global plastic waste trade from high-income countries was
exported to China. In 2012, imports to China from high-income countries accounted
for over 50% of the global plastic waste trade, which was used by Chinese plastic
waste recycling industries for feedstock materials for use in the massive manufac-
turing sector in China (Liu et al., 2021). However, in January 2018, China enacted
the “National Sword” policy, which banned the import of most plastics and other
materials (Liu et al., 2018; Walker, 2018).

After China closed its doors to plastic waste imports in 2018, high-income coun-
tries began exporting plastic waste to other low-income countries (Liu et al., 2018;
Walker, 2018; Gilindogdu & Walker, 2021). However, many of these importing
countries lack adequate waste management facilities, which has led to excessive
open dumping or burning of plastic waste, including waste-to-energy incineration
(Walker, 2023a, b). Burning plastic waste for energy releases greenhouse gases,
contributes to accelerating climate change, and produces toxic atmospheric pollut-
ants and toxic ash residues impacting local communities and surrounding ecosys-
tems, including locally produced food (DeWeerdt, 2022; Walker, 2023b;
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Teebthaisong et al., 2021). Even when recycling infrastructure exists, they have
been found to be major contributors of microplastic pollution to aquatic receiving
environments (Brown et al., 2023).

International Plastic Waste Trade

The global plastic waste trade is managed by multiple levels of government (inter-
national, national, and municipal levels) and by a myriad of private sector compa-
nies making the international trade in plastic waste a complex web of regulations
and middlemen lacking transparency (Liu, 2021; March et al., 2022). If plastic
waste is not recycled domestically, it can be exported but must be issued with a
specific trade code (Plastic Soup Foundation, 2022). Although plastic waste should
be traded in compliance with international agreements, such as the Basel Convention,
stringent enforcement is often lacking (Yang, 2020; van Der Marel, 2022). Traded
plastic waste can be transported to various intermediate countries via waste brokers
before arriving at the destination country (Plastic Soup Foundation, 2022). Waste
brokers can profit from each of these intermediate transactions, and the plastic waste
trade can be even more lucrative when selling plastic waste to recycling plants at the
final destination. Government regulations and financial subsidies can make it attrac-
tive for plastic waste to be processed in other countries (Plastic Soup Foundation,
2022). This has created a highly complex and competitive international market for
plastic waste in which huge quantities of plastic waste are transported globally, but
at every step there is a lack of transparency making it increasingly difficult to over-
see the trade (Liu, 2021; March et al., 2022).

Eurostat and the European Environment Agency are the overarching agencies
that monitor waste of European countries (Ministerie Van Infrastructuur en
Waterstaat, 2021a). Monitoring of general waste streams in the Netherlands is cov-
ered by Rijkswaterstaat (Ministerie Van Infrastructuur en Waterstaat, 2021a).
Prezero (previously known as Suez) is the biggest company for the collection and
separation of plastic household waste in the Netherlands, and they monitor these
processes to keep track of their recycling rates, which is now known to be falsely
inflated by many high-income countries participating in plastic pollution trafficking
(Lau et al., 2020). However, monitoring of plastic waste generated from individual
trading or recycling companies is virtually nonexistent since there is a lack of man-
agement oversight (Snijder & Nusselder, 2019). Liang et al. (2021) documented the
conditions which Asian countries established for incoming waste. For example,
monitoring of what goes into the containers for export to Asia is inconsistently
reported. Low-quality plastic waste continues to end up in Asia. This may be due to
lax interpretations of the Basel Convention: “Non-hazardous plastic wastes listed in
Annex IX can be moved among Parties without any specific control under the
Convention” (Yang, 2020; van Der Marel, 2022).

Exporting plastic waste for high-income countries that produce and consume
huge quantities of plastic is one way to get rid of (“manage” or “recycle”) excess
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plastic waste, much of which is hard to recycle (CBS Statistics Netherlands, 2019).
For a long time, China was the primary importer until, in the face of large-scale pol-
lution, it closed its borders for almost all imports of plastic waste in 2018 (Liu et al.,
2018; Walker, 2018; Giindogdu & Walker, 2021; Plastic Soup Foundation, 2022). In
2018, over three-quarters of plastic waste were destined for a country within Europe.
Germany was one of the most important destinations and recorded the strongest
increase compared to 2010. Plastic waste exports to Asian countries (other than
China) such as Indonesia and Vietnam rose during the period (CBS Statistics
Netherlands, 2019; Plastic Soup Foundation, 2022).

Plastic Waste Management Internationally

The Basel Convention governs plastic waste exports. It is an international treaty that
is legally binding for 186 countries (Yang, 2020; van Der Marel, 2022). The focus,
however, lies more on hazardous waste. The most important rules governing the
international trade in waste products are laid down in the Basel Convention (1989).
This agreement was passed to regulate the international transport and processing of
hazardous waste. In May 2019, several amendments were introduced to the Basel
Convention to make the trade in plastic waste more transparent and enforceable.
These amendments took effect on January 1, 2021. One important amendment was
the introduction of a “prior informed consent” (PIC) for mixed plastic waste, which
means that it is easier to monitor the export of plastic waste and that countries may
reject shipments (Plastic Soup Foundation, 2022). However, for plastic waste that is
separated according to polymer type (e.g., polyethylene (PE), polyvinyl chloride
(PVC), or polyethylene terephthalate (PET)) and is labelled “almost free from con-
tamination,” no permission is required. Unfortunately, the Convention does not
define what falls under this description so that there is plenty of room for misinter-
pretation resulting in the export of huge quantities of contaminated plastic waste
which inevitably ends up as plastic pollution at the final destination.

The Basel Convention specifies separate trade codes for various plastic waste
streams that must be used by relevant parties and which should make it clear whether
the PIC is needed. This is a different coding system than that used for the UN
COMTRADE database. All the codes in the Basel Convention fall under the
umbrella of UN COMTRADE trade code 3915. As of 2021, countries that have rati-
fied the Convention may only export contaminated or mixed plastic waste (unsepa-
rated) to another country if that country has signed the Convention and in doing so
has given permission. Countries that have not ratified the Convention, such as the
United States, may make separate agreements with the receiving convention about
the import and export of plastic and other waste, resulting in a patch work of regula-
tion, mismanagement, and lack of transparency or harmonization (Plastic Soup
Foundation, 2022).
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Plastic Waste Management in the European Union
and in the Netherlands

In addition to the Basel Convention, the European Union (EU) has implemented its
own legislation and regulations for packaging material. The transport of waste must
meet the terms of the “Directive on shipments of waste” (1013/2006) (EU, 2006).
This Directive also covers the trade in plastic waste. The export of waste that will
end up in landfill in countries outside the EU is banned. Permission must be obtained
from the relevant authority in the receiving country for some, not polluted, specified
waste streams. For the export to countries outside the EU, 2% of the waste may be
contaminated, and for export to countries within the EU, 6% may be contaminated
(Plastic Soup Foundation, 2022). In this case, “contaminated” means irregular plas-
tic waste or plastic waste that is of low quality and cannot be recycled. These EU
rules follow from the European Green Deal, the Waste Framework Directive, and
the Circular Economy Action Plan (European Commission, 2008, 2020, 2022). The
objective is for “keeping the value of products, materials and natural resources in
the economy as long as possible and, at the same time, minimising waste, the transi-
tion to a circular economy can make an important contribution to the creation of a
low-carbon, resource-efficient, competitive economy”’ (Ministerie Van Infrastructuur
en Waterstaat, 2019, p. 1). These plans also make shipment possible between mem-
ber states (EU, 2006). Additionally, “waste must be classified as a good” (Ministerie
Van Infrastructuur en Waterstaat, 2019, p. 72). This means that extra monitoring on
the quality of the “waste” is not always required and can be overlooked, which can
lead to the transportation of mismanaged plastic waste (Ministerie Van Infrastructuur
en Waterstaat, 2019). The EU is currently modifying this legislation. The proposed
new regulations on the transport of waste, including plastic, will be more stringent
(Plastic Soup Foundation, 2022). However, they should ensure that the EU no lon-
ger exports waste that is too difficult or expensive to recycle domestically. The EU
should address the illegal export of waste more effectively. The EU should only
export waste that receiving countries can guarantee will be processed responsibly
and transparently. Despite the call of environmental organizations, up to now the
proposed regulations do not impose a general ban of the export of plastic waste to
countries outside the EU (Plastic Soup Foundation, 2022).

Apart from legal waste streams, such as those included in the UN COMTRADE
database, there is also a sizeable illegal trade in plastic waste. In a 2020 report,
Interpol noted a strong rise in criminality connected to the trade in plastic waste. In
recent years, under the name of “recycling,” ever more plastic has been dumped
(INTERPOL, 2020). Criminals take advantage of the highly complicated legisla-
tion, irregular control in the export countries, and the lack of control in countries
that receive illegal container freight. One of the ways in which plastic waste is ille-
gally traded is by hiding it behind bales of old paper for export (Plastic Soup
Foundation, 2022). Although the Netherlands has an extensive management plan for
waste management called Landelijk Afvalbeheer Plan (LAP3) or National Waste
Management Plan, which became effective on March 2, 2021 (Bergsma et al.,
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2014), the government relies heavily on individual companies and institutions for
proper management of their waste (Ministerie Van Infrastructuur en
Waterstaat, 2021c¢).

Plastic Waste Management in Municipalities

Typically, collection of household waste is the responsibility of municipalities (i.e.,
local governments) (Walker & Xanthos, 2018). In the Netherlands, there are two
ways in which plastic waste is collected: separately in Plastic packaging material,
Metal/Cans and Drinks cartons (PMD) bins for source separation or mixed with
other material. These two options depend on individual municipalities (Ministerie
Van Infrastructuur en Waterstaat, 2021b). Prezero (the largest plastic recycling com-
pany using source separation in the Netherlands) handles 80,000 tons/year
(Cevikarslan et al., 2022; Prezero, 2022). Although material in PMD bins is intended
for recycling, a substantial portion of the plastic waste ends up in waste-to-energy
facilities which produce greenhouse gas emissions and contribute to climate change
(Government of the Netherlands, 2018). After collection, the plastic waste is sepa-
rated into homogeneous streams used to make plastic flakes of which new plastic
materials are made. However, not all plastic waste is suitable for recycling (e.g.,
mixed and/or colored plastics are difficult for detection machinery to recognize and
separate). Thus, these are not appropriate for producing flakes and directed to mixed
waste stream (Prezero, 2022). Mixed streams are sent to companies that attempt to
retrieve useful materials out of the waste stream or make new products from the
mixed plastics, but this can be extremely difficult, even when infrastructure exists
(Vollmer et al., 2020). However, because of their low quality, these mixed plastic
waste streams have extremely low or even negative value and when exported to Asia
have little chance of ever being recycled.

Management of Waste Exports

The exportation of recyclable plastic waste is allowed within the EU (EU, 2006;
Ministerie Van Infrastructuur en Waterstaat, 2019). The Netherlands does this,
claiming that the country is too small and greater recycling capacity exists else-
where. The exporting country must make sure that the material exported is indeed
“recyclable” and the importing country can have conditions on what type of waste
they accept (Faraca & Astrup, 2019; Liang et al., 2021). After the import ban on
plastic waste from China, most Asian countries updated their conditions for accept-
ing specific recyclable materials (e.g., clean, no composites, certain polymers)
(Liang et al., 2021). However, according to Navarre et al. (2022), the quality of
exported waste from the Netherlands does not meet the specific criteria required by
importing countries. Since these countries do not want to accept low-quality plastic
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waste for recycling, there are no management strategies to address this pressing
issue. Therefore, the opportunity for proper recycling in these countries is not pos-
sible and combined with a lack of monitoring results in widespread leakage of
Dutch plastics into the environment.

The European Environment Agency states that “The objective is a shift towards
a circular economy, handling natural resources as efficiently as possible and ensur-
ing the lowest possible environmental impact” (European Environment Agency,
2021, p. 5). To reach this objective, the following action plans have been proposed
next to the LAP3.

The Transition Agenda Circular Economy focuses on moving toward a circular
economy which means relying less on raw materials and concentrating on the reuse
of materials. The goal is that plastics are fully circular by 2050. To achieve this, the
emphasis will lie on prevention, supply of renewable plastics, quality, and strategic
chain operation (Government of the Netherlands, 2018). This report mentions the
intended result, action holders, the budget required, and the timeline. It can there-
fore be considered as a solid plan. Afvalpreventie programma (the waste prevention
program) focuses on the prevention of creating waste, the negative consequences of
waste products for the environment, and lowering the number of dangerous sub-
stances in materials (Rijksoverheid, 2021). Circulair Materialen Plan (Circular
Material Plan) has a stronger legal basis. It also supports the treatment of materials
from companies and, with that, offers incentive for innovation (Ministerie Van
Infrastructuur en Waterstaat, 2022). This plan has been written as an extension of
the LAP3.

Within the Organization for Economic Cooperation and Development (OECD),
the EU, as a trading block comprising of 27 member states, was the largest exporter
of plastic waste in the world to non-OECD countries in 2021. The net weight of
exported plastic from the EU to non-OECD countries in 2021 was 887 million kg.
After the EU, the following individual countries were the top 5 exporters of plastic
waste to non-OECD countries in 2021: Japan (462 million kg), the United States
(250 million kg), the Netherlands (211 million kg), Germany (95 million kg), and
Australia (84 million kg), respectively (Plastic Soup Foundation, 2022).

Following China’s import ban in 2018, the export of plastic waste from the
Netherlands to non-OECD countries decreased but increased dramatically in 2020
and 2021, despite stricter rules in the Basel Convention taking effect in 2021.
Indonesia, Vietnam, and Malaysia were the main destinations for plastic waste
export from the Netherlands in 2021, with Indonesia being the main export destina-
tion country. Further, the Netherlands is the largest exporter of plastic waste to
Indonesia during the 5 years prior to 2021 (Plastic Soup Foundation, 2022). This is
in stark contrast to the sharp decrease in exports to OECD countries from the
Netherlands. In 2021, the Netherlands was the world’s largest exporter of plastic
waste to Indonesia, totaling 70 million kg, and exported almost 64 million kg to
Vietnam (Plastic Soup Foundation, 2022).
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Is the Netherlands Wish Cycling?

Up until the import ban on plastic waste, the Netherlands had been exporting much
of its waste to China, with the intention that it would be recycled into feedstock
materials for the Chinese manufacturing industries (Brooks et al., 2018). However,
the quality of the plastic that was exported by the Netherlands was too low for the
creation of raw materials, and there was also a lack of technology for recycling of
this material in China and other importing countries (Liang et al., 2021). With the
overflow of low-quality plastics to Asian countries following the import ban by
China, it is now continuing to leak into marine and terrestrial environments causing
harm to wildlife and local communities.

This chapter provides insights on the plastic waste trade of the Netherlands.
According to Brooks et al. (2018), the Netherlands is the seventh biggest exporter
of plastic waste in the world. The Dutch Afvalfonds voor Verpakkingen (Waste
Fund for Packaging) claims that 50% of plastic packaging is recycled; however, this
claim is misleading as this does not include mixed plastics since these are already
considered nonrecyclable materials (Snijder & Nusselder, 2019).

Limitations, Recommendations, and Future Considerations

Companies are not required to separate plastics from their waste (Ministerie Van
Infrastructuur en Waterstaat, 2021b). This means that the waste is mostly going to
incineration and the recycling rates for this sector are low (Snijder & Nusselder,
2019). To obligate companies to cooperate with plastic recycling, a law should be
implemented that requires companies to take part in recycling. Proper monitoring is
required with random spot checks at recycling companies.

The Netherlands has a strict policy on landfill of household waste but when recy-
cling is not possible, incineration is used (Snijder & Nusselder, 2019; Cevikarslan
et al., 2022). The tax on landfill reduced the use of landfills discernably. Therefore,
it can be assumed that a tax on recyclable plastic waste, which is being shipped
abroad or incinerated, will make a positive impact on this problem. The money
obtained can be used for improving recycling rates (Government of the Netherlands,
2018, p. 31).

There is a wide variety in materials used for plastic packaging. This makes recy-
cling extremely difficult. Producers should not mix or color plastics to help decrease
the mixed waste stream and increase the recycling rate in the Netherlands to help
prevent useless exportation. To push this transition, the government should help by
providing rewards for companies that improve their products and fine companies
that neglect innovation.

For customers, it is extremely difficult to select products with less packaging
material. Supermarkets should help the customer in this. There is already one exam-
ple of a supermarket chain that moved away from useless packaging material:
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Ekoplaza (2022). Other supermarkets should follow their example. The Netherlands
is not the only country exporting plastic waste, but this is no excuse for its actions.
Other countries that have reduced their export of plastic waste should be looked at
to learn from their successes and failures. This can help the transition away from the
exportation of plastic waste faster for the Netherlands. The United Kingdom and
Norway are great examples for management, monitoring, and mitigation strategies
in Europe (Plastics Europe, 2022).

Current plastic production use and disposal may continue to undermine imple-
mentation of many of the UN SDGs by 2030 without reductions in global consump-
tion of fossil fuel-based plastics (Walker, 2021). Although solutions required to
reduce plastic waste and plastic pollution are diverse and cannot be adequately
addressed in this chapter, some solutions include extended producer responsibility
programs (Diggle & Walker, 2020, 2022; Diggle et al., 2023), prevention initiatives
to reduce single-use plastic use (Xanthos & Walker, 2017; Schnurr et al., 2018;
Adam et al., 2020; Bezerra et al., 2021; Clayton et al., 2021), and the Plastics Treaty
which will consider the entire plastic life cycle including curbing production, circu-
lar economy and environmental reporting standards, increased consumer aware-
ness, and improved performance measures (Ammendolia & Walker, 2022; Bergmann
et al., 2022; Dey et al., 2022). For example, plastic packaging and plastic waste
comprise complex mixtures consisting of over 13,000 chemical substances such as
additives, processing aids, and non-intentionally added substances, and many of
them are known to be hazardous to human health and the environment (Wiesinger
et al., 2021; Dey et al., 2022). Thus, toxic chemicals used in plastic production
hamper recycling efforts.

Conclusions

Despite its small size and population compared to other EU countries, the
Netherlands remains a large player in the international trade in plastic waste, and
this is also despite the modifications to the Basel Convention. The Netherlands
exports most of its plastic waste to Indonesia, Malaysia, and Vietnam. This suggests
that greater transparency is required in the Basel Convention, which would allow
the public to gain access to data of the trade streams originating from the Netherlands.
Current updates to the European Waste Shipment Directive also offers opportunities
to improve transparency about plastic waste exports from the Netherlands to non-
OECD countries. However, a ban on the export of plastic waste to countries outside
the EU would be the most effective mitigation to curb this plastic pollution traffick-
ing, yet it is not included in the proposed changes. A ban would lead to pollution
being tackled as close to the source as possible and make the illegal trade in plastic
waste much more difficult. The current legislation and regulations are too compli-
cated and leaves too much space for transporting contaminated plastic waste.
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