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ABSRACT

Plastic pollution has been in the spotlight for over a decade. Plastic packaging floods retail
shelves due to its useful material properties. The negative environmental impact of such
products has already been discussed widely, with significant actions being initiated to manage
flexible plastic packaging and closing the resource loops. By building on the Mission-Oriented
Innovation Systems (MIS) framework, this master's thesis aims to comprehend the main
drivers and barriers to achieving a Circular Economy for the Dutch flexible plastic packaging
industry.

MIS is defined as the net of agents and institutions that assist to the acceleration and
dissemination of innovative solutions to determine, seek, and achieve a societal challenge
(Hekkert, Janssen, Wesseling, & Negro, 2020)

The approach includes a problem-solution diagnosis, where the four pathways [mechanical
and chemical recycling (MR, CR), bioplastics, and reusables] are identified by assessing the
implementation of the NL Plastic Pact. A thorough structural analysis based on the literature
review follows. The main actors in the flexible plastic packaging value chain are waste
suppliers, producer responsibility organizations, recyclers, converters, and third parties. The
functional analysis is executed through a historical event analysis approach, where events are
gathered chronologically to capture the bigger picture of the transition's drivers and barriers.

Notably, the historical event analysis indicated that MR is driven by high experimentation,
high problem directionality, and market creation. However, the path’s barriers are associated
with limited reallocation of resources and medium coordination. For CR, what leads its
development is mostly the high solution directionality, the creation of coalitions, and the high
experimentation. What disrupts its further development is the low problem directionality and
the almost nonexistent market creation. Additionally, bioplastics' development is associated
with the high experimentation and the incorporation of such products in companies'
portfolios. Nonetheless, low solution directionality and low legitimacy are considered the
main barriers. Finally, reusable, flexible plastic packaging is driven by high problem
directionality and extended legitimacy over reusability. However, knowledge development
seems to be lacking, with low experimentation and almost inexistent market creation.

Several interconnections affect paths' development and the overall mission. First, MR and CR
have a complementary relationship. However, the further development of CR may destabilize
MR in the mission. Secondly, a mutually reinforcing relationship between bioplastics and MR
also exists. On the one hand, the two paths have a symbiotic relationship. On the other hand,
the two paths experience a competing relationship. Finally, MR occupies a significant share in
the mission, resulting in the neglect of reusability.

—
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1. INTRODUCTION

Plastic pollution has become a crucial issue for humanity as a result of its severe impact on
marine ecosystems and wildlife (IBERDROLA, 2021; Ukaogo, Ewuzie, & Onwuka, 2020; Wilcox,
Mallos, Leonard, Rodriguez, & Hardesty, 2016). Plastic pollution also negatively impacts on
soil by influencing the organisms living within the soil and the interconnected ecosystem (Chae
& An, 2018). Additionally, 12.7 million tons of plastic are disposed of in the sea each year by
coastal countries (Critchell et al., 2019). However, plastic is a polymeric material; its large
molecules, which develop strong chains, are non-degradable and extremely durable in many
environmental conditions. For these reasons, it is considered one of the most multifunctional
materials for a variety of uses (Andrady & Neal, 2009). Due to these properties and strong
demand, many lightweight single-use products are being continuously manufactured,
accounting for 50% of the total plastic production (Jambeck et al., 2015). In particular, flexible
plastic (not rigid, able to be bent), is the most common material in many industries, especially
in the packaging industry (Niaounakis, 2019). However, the established plastic waste
management system cannot correctly process all types of flexible plastic packaging due to
either general misconceptions about the product's recyclability or shortages in technological
machinery and knowledge (Hopewell, Dvorak, & Kosior, 2009). Nonetheless, the poor
coordination and collaboration among the participants within the flexible plastic packaging
value chain make any transformation of the recycling system more difficult (Elzinga & Hekkert,
2020). Hence, the socio-technical nature of the problem constitutes it as a topic of great
importance, while facilitating the orchestration and direction of multiple participants denotes
an issue of great complexity.

In Europe, the environmental impact of plastic pollution and flexible plastic packaging has
already been identified and attempts are being made to address the problem. The European
Union (EU) has implemented the European Green Deal to transform the EU's economy into a
more sustainable one (European Commission, 2019). As part of the Green Deal, the EU's
Circular Economy (CE) Action Plan aims to create a cleaner and more competitive Europe. In
terms of flexible plastic packaging, the EU has already announced that all plastic packaging
must be either recyclable or reusable. To accelerate the transition to a CE, the European
Plastic Pact has also been formed to bring all the parties in the whole value chain together,
with the aim of initiating and supporting the transition towards the aforementioned
objectives (European Commission, 2020). Within the Netherlands (NL), a considerable number
of actors have signed the pact, while the country has committed to become totally circular by
2050 (NL Plastic Pact, 2019). Additionally, all plastic packaging in the Dutch market will
become reusable wherever possible and, moreover, 100% recyclable. A 20% reduction (in kg)
in plastic material and the use of at least 35% recycled content will also be required for
companies using plastic (NL Plastic Pact, 2019).

In this regard, on the 8th of July 2020, the workshop "Circular Plastic Packaging" was held by
Rijkswaterstaat and the Copernicus Institute of Sustainable Development of Utrecht
University (Elzinga & Hekkert, 2020). The workshop aimed to map the sector's case for
transitioning to a CE. In the workshop, the Mission-Oriented Innovation System (MIS) was
applied, and the functionality of the system was investigated. The framework can be defined
as “the network of agents and set of institutions that contribute to the development and
diffusion of innovative solutions with the aim to define, pursue, and complete a societal
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mission” (Hekkert et al., 2020, p. 77). During the workshop, four pathways were investigated
regarding progressing plastic packaging towards the conditions of a CE: 1) Maximizing plastic
collection and recycling (in volumes), 2) Using recyclates as much as possible, 3) Minimizing
plastic use, and 4) Reusing plastic packaging (Elzinga & Hekkert, 2020). The outcome of the
workshop indicated that while the mission seems to have already begun accelerating, several
obstacles have appeared along the way, which must be overcome for the NL to totally
transition to a CE in the flexible plastic packaging sector.

Consequently, the aim of this master’s thesis is to accelerate the transition of the Dutch
flexible plastic packaging sector to a CE. The ways in which the workshop perceived the
transition by using the MIS framework are taken as inspiration, and the drivers and barriers
of the system are identified. This is accomplished by carrying out a historical event analysis of
the Dutch flexible packaging sector from 2015-2021 to obtain in-depth insights into the drivers
and barriers that stimulate or hamper the transition. By using the workshop's
operationalization as a reference and applying the MIS framework, this master’s thesis
attempts to answer the following research question:

"What are the main drivers and barriers to a Circular Economy for flexible plastic
packaging in the NL?"

By providing insights into the main drivers and barriers to a CE, more concrete
recommendations and directions for accelerating the transition to a CE in the flexible plastic
packaging sector can be formulated. Furthermore, this case is one of the few empirical cases
in which the MIS framework is applied. The social relevance of the thesis is to achieve the
acceleration of the CE transition so the reduction of plastic waste can proceed effectively.
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2. THEORETICAL FRAMEWORK

In the following section, the theoretical background relevant to the case of the transition to a
CE in the NL for the flexible plastic packaging sector is explained. The necessity of perceiving
the system as a socio-technical one is highlighted, while the exploration of possible
frameworks to support the analysis are further investigated. A brief comparison of the existing
frameworks and their limitations in capturing the mission is also presented. Finally, the choice
of the MIS framework as the most appropriate framework for the analysis of this particular
case is discussed.

2.1Sustainable Transitions in Socio-Technical Systems

Socio-technical systems are strongly characterized by complexity. The processes within those
systems are dynamic and highly interconnected (Vespignani, 2012). Such systems include
multiple components whose relationships, directly and indirectly, affect the systems' behavior
(Norman & Stappers, 2015). The literature reveals several components that affect these socio-
technical systems, both in a technological and a social manner (Carayon, 2006; Pasmore, 1988;
Rizzo, Pasquini, Di Nucci, & Bagnara, 2000; Wilson, 2000). The main characteristics of socio-
technical systems are complexity, diversity, uncertainty, and resilience (Saurin, Righi, &
Henrigson, 2013). To manage such complex systems, non-linear approaches should be
adopted. These approaches integrate the necessary management of individuals and
technologies, both within the industry and society (Norman & Stappers, 2015). The transition
from linear to non-linear approaches in socio-technical systems is a long process that requires
time (Griffith, Sawyer, & Poole, 2019), and it is typically characterized by multi-dimensionality
and co-evolution (Kéhler et al.,, 2019). This kind of transition is also referred to as the
sustainable transition of the socio-technical system (Loorbach, Frantzeskaki, & Avelino, 2017;
Markard, Raven, & Truffer, 2012). The direction of the transition depends strongly on the
timing and nature of the interaction (Geels & Schot, 2007), while innovation relies mostly on
the components and their interrelations, which constantly reinforce each other and the
system in general (Schwabe & Krcmar, 2000). The importance of integrating innovation into
tackling socio-technical issues is essential for any transformative process within those systems
(Schot & Steinmueller, 2018). Innovation should work as a response to any societal challenge,
and such a response requires transformational change (Ghazinoory, Nasri, Ameri, Montazer,
& Shayan, 2020; Schot & Steinmueller, 2018).

The dynamics in the systems that drive transitions do not take place at the system level but at
the micro level, where the system's components interact (Weber & Rohracher, 2012). This
notion allows an insightful understanding of the way in which transitions in the whole socio-
technical systems emerge and the relevant barriers that might hinder that transition.
Transformative policies recognize the difficulties in shifting the direction of innovation in such
systems, which are characterized by path dependencies, and have already analyzed the
transformational failures of those systems (Schot & Steinmueller, 2018; Weber & Rohracher,
2012). The main reasons a system may fail to transition are directionality failures, demand
articulation failures, policy coordination failures, and reflexivity failures. Each of those failures
is strongly associated with some failure in the fulfillment of the system’s activity (Raven &
Walrave, 2020). Therefore, it becomes clear that to achieve any transition at a system level,
technological development by itself is insufficient. A fundamental transition requires social
and political alterations as well (Pyka, 2017).




&

Universiteit Utrecht

In this regard, the relationship between plastic packaging and society is co-evolving in such a
way that any transformational process within that system should be considered socio-
technical (Evans, Parsons, Jackson, Greenwood, & Ryan, 2020). To achieve transformation in
such a system, shifting the perspective of heterogeneous elements (firms, consumers,
technologies, policymaking) is essential and requires the constant investigation and
identification of the networks to which the plastic packaging belongs (Evans et al., 2020).
Several frameworks investigate the sustainable transition of socio-technical systems by
focusing on the different boundaries of the systems. Multi-level perspective (MLP) and
technological innovation systems (TIS) frameworks are two of the most frequently used
frameworks and are briefly described in the following sections.

2.2 Multi-Level Perspective Framework

The MLP framework works on capturing the sustainability transition in existing systems by
dividing it into three levels of analysis: the so-called socio-technical regimes, niches, and
landscapes (Geels, 2010; Geels, 2011). MLP is a systematic approach that aims to capture the
socio-technical dynamics that lead to change and explores the interconnections between
radical innovation in the niches and incumbent regimes (Kemp, Schot, & Hoogma, 1998;
Seyfang & Longhurst, 2016).

The first level of analysis, namely the socio-technical regime, is defined as “the ‘deep
structure’ that accounts for the stability of an existing socio-technical system” (Geels, 2011,
p. 5). This structure involves the principles and processes that influence the social groups’
actions in recreating the multiple elements of the system (Geels, 2011). Path dependencies,
which characterize regimes, lead them to inertia and the so-called lock-in, with incremental
changes in specific, pre-existing trajectories mainly being the case (Geels, 2011). These
trajectories do not explicitly refer to technological solutions only but also include behavioral,
cultural, and political aspects (Geels, 2011).

The second level of analysis of the framework includes the socio-technical niches. Niches are
spaces in which innovation emerges and is developed on safe grounds, with the suitable
institutional context also transpiring (Fuenfschilling & Truffer, 2014; Geels & Schot, 2007;
Raven, Schot, & Berkhout, 2012). The protective nature of the niches is associated with
regulatory schemes or prevailing preferences in specific segments (Smith & Raven, 2012), such
as NGOs and cooperatives, R&D teams, and special projects (Fuenfschilling & Truffer, 2014).

The third level of MLP is the socio-technical landscape. This level represents the external
environment of the sector under study (Geels, 2011; Geels & Schot, 2007). Any incident
occurring at the landscape level affects both the regime and niche levels by potentially
transforming social structures. Hence, MLP suggests that a socio-technical transition is taking
place when pressure is exerted on the regime by changes in the landscape level, which either
reinforce or destabilize it (Geels & Schot, 2007). Additionally, the socio-technical niches allow
for the development of an institutional environment that is stable enough to compete with
the established regime (Fuenfschilling & Truffer, 2014). Depending on the timing, the adaptive
capacity of the regime and the reinforcing or disruptive nature of the niche and landscape
changes taking place may have a negative or positive impact on the system (Geels & Schot,
2007).
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2.3 Technological Innovation Systems Framework

Innovation is more likely to successfully occur as a collaborative activity, reflecting the synergy
among all the actors necessary to introduce a novelty into the market (Hekkert, Negro,
Heimeriks, & Harmsen, 2011; Vasseur, Kamp, & Negro, 2013). Bergek, Jacobsson, Carlsson,
Lindmark, and Rickne (2008) define TIS as socio-technical systems oriented in the
development, diffusion, and use of a particular technology. They entail a network of agents
(actors, institutions, organizations) that interact with each other under a specific institutional
infrastructure and positively influence the generation, diffusion, and utilization of a particular
technology (Hekkert, Suurs, Negro, Kuhimann, & Smits, 2007). The TIS approach posits that
those incentives for technological change do not only occur within the firm's boundaries but
also within the innovation system to which the firm belongs. It is the innovation system that
determines both the rate and direction of the socio-technical change in the form of the
technological trajectory that would be the most easily diffused (Hekkert et al., 2007). The TIS
framework aims to identify the dynamics among the system's structural components, which
are defined as the actors, institutions, and the networks/interconnections that exist between
them. Despite the fact that those actors are operating within their own business ecosystems,
their decisions and actions strongly affect the totality of the TIS attempting to emerge and
diffuse. The interlinkages between them uncover the dynamic nature of the system and
require the progressive comprehension of those actors’ relationships, rather than a static one
(Bergek et al., 2015; Hekkert et al., 2007). These interlinkages are significantly reinforced by
the innovation intermediaries, whose role is to connect, translate, and facilitate knowledge
within the system (Howells, 2006; Moss, 2009; Van Lente, Hekkert, Smits, & Van Waveren,
2003). Thereby, the approach is oriented to assessing the relevant activities that contribute
to the diffusion and implementation of innovation within the system, the so-called system
functions. These functions are dependent on each other and can also weaken or reinforce the
system. The most popular set of functions of TIS are Function 1) entrepreneurial activity,
Function 2) knowledge development, Function 3) knowledge diffusion, Function 4) research
guidance, Function 5) market formation, Function 6) resource mobilization, and Function 7)
creation of legitimacy/counteract resistance to change (Hekkert et al., 2007; Negro, Hekkert,
& Smits, 2007; Suurs, Hekkert, & MP, 2005). Hekkert et al. (2011) have argued that
technological systems involve artifacts that are integrated into specific infrastructures. The
structure of TIS include several technological trajectories, hence, a set of technologies
developing in a particular direction. Those trajectories consist of the techno-economic
features of costs, safety, and reliability, which are essential feedback mechanisms operating
between technological and institutional change (Hekkert et al., 2011; Suurs, 2009). Depending
on which phase of development to which each trajectory belongs, a different set of functions
is essential for the technology to progress in the respective phase. These phases are
categorized as the predevelopment phase (where no working prototype has emerged yet),
the development phase (where commercial application occurs), take-off (where market
growth takes place), and acceleration (where saturation occurs; Hekkert et al., 2011). The
different sets of functions that determine each phase of development and the
interconnections among them are presented in Figure 1.
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Figure 1: Functional Patterns per Development Phase
Source: Hekkert et al., 2011, p. 12

2.4The Necessity of a New Framework

Transformational change involves socio-institutional change, which further entails alterations
in regulations, standards, and behaviors (Geels, 2002). Hence, transformational or
sustainability change is much more complex because it calls for the normalization of new
structures and what the system perceives to be legitimate (Fuenfschilling & Truffer, 2014).
Despite this, in CE transitions, where the main goal is to shift from a linear to a circular system,
there are three types of transformation models (Table 1), and in the case of the plastic
packaging domain in the NL, socio-institutional change rather than technological innovation
is considered to be of the greatest significance. In such a case, the system does not build up
to a radical innovation but rather entails the constant coordination and collaboration of the
actors to pursue the desirable transition (Potting, Hekkert, Worrell, & Hanemaaijer, 2017).
While the transition to a CE in the Dutch flexible plastic packaging sector includes various
solutions, whose dominance is still unclear, the TIS framework can only be used to analyze
each solution separately, thereby, missing the totality of this societal challenge (Elzinga,
Negro, Janssen, Wesseling, & Hekkert, 2020; Suurs, 2009). In addition, the MLP framework
can only capture missions associated with more generic societal functions, rather than those
with numerous societal functions or those that focus on explicit challenges (Hekkert et al.,
2020).

—
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Table 1: The Three Circular Economy Transition Models (Potting et al., 2017)
CE Transition Models DEFINITION
Based on a radical new technology The new technology is central for the
transition to be achieved and for a totally
new product to be developed

Based mainly on socio-institutional change Technological innovation plays a minor
role. The focus is on incremental innovation
in core technologies

Based on socio-institutional change The transition from owning the product to
combined with enabling technologies purchase its services mainly involves socio-
institutional change but the presence of the

technology is also crucial

Consequently, for the NL to become totally circular, a new circular strategy should be
developed. A circularity strategy can be characterized as either low or high, depending on the
urgency of the corresponding socio-institutional change or innovation in technology.
Therefore, high circularity strategies (i.e., becoming fully circular) usually demand a socio-
technical alteration in the product chain, while low circularity strategies are used for radical
technological innovation (Potting et al., 2017). For all these reasons, Hekkert et al. (2020) have
proposed the MIS framework. It is defined as “the network of agents and set of institutions
that contribute to the development and diffusion of innovative solutions with the aim to
define, pursue and complete a societal mission” (Hekkert et al., 2020, p. 77), and it
differentiates itself from other models through the way it sets the system’s boundaries and
the way in which the interactions emerge (Hekkert et al., 2020).

2.5 Mission-Oriented Innovation Systems

The MIS framework is considered to be able to more appropriately capture the societal
challenge of transitioning to a CE in the NL's flexible plastic packaging domain. The NL aims to
become less dependent on raw materials by focusing on the transition to recycling
technologies, product reuse, and corresponding business models (NL Plastic Pact, 2019). MIS
is a problem-oriented framework, therefore, the actors involved, and possible solutions may
not be revealed at first glance, rather it is the prioritization of the problems that formulate
the direction of the mission. A mission requires both technical and behavioral innovations
(Hekkert et al., 2020; Kattel & Mazzucato, 2018), which means a set of multiple solutions to
one challenge is required rather than one ultimate solution. To properly analyze an MIS, the
calibration of multiple factors plays a significant role. In this way, each mission should fulfill
the following characteristics: 1) a mission should be precise, 2) a mission includes a variety of
R&D and innovation projects, 3) a mission should include diverse actors and contribute to
investments in multiple sectors, and 4) a mission involves collaborative policymaking (Anadon,
2012); (Mazzucato, 2017); (Mazzucato, 2018). The MIS framework integrates all the potential
paths that influence a mission's accomplishment, since it involves technological and
behavioral transitions for processes, products, and business models. The paths are likely to
compete or complement each other, and it is important to comprehend the interlinkages

10
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between them. The paths can be categorized as competing —in capital and human resources—
, complementing, or independent — having a neutral effect on each other— (Elzinga et al., 2020,
p. 4). The coordination of and among the paths is essential to achieving the mission's goal.
This coordination can be enhanced by governments, businesses, NGOs, and industry
associations (Elzinga et al., 2020). MIS is a functional framework; therefore, its mission
functions (MFs) are as follows: MF1) experimentation by entrepreneurs, MF2) knowledge
development, MF3) knowledge dissemination, MF4) directionality, MF5) market creation,
MF6) mobilizing resources, MF7) counteracting resistance, and MF8) coordination (Elzinga &
Hekkert, 2020). These functions can be observed in Table 2.

Table 2: Description of MIS Framework (Wesseling & Meijerhof, n.d.)

System function

Description

MF1: Experimentation by
entrepreneurs

Experiments with innovations to stimulate learning; launching
innovative solutions; adopting business models for the
dissemination of solutions

MF2: Knowledge development

Learning by searching and by ‘doing’, which results in the
comprehension of new technical and social knowledge for
problems

MF3: Knowledge diffusion

Any form of distributed technical and social knowledge for the
mission’s solutions and societal challenge (stakeholder actions,
governance structures, public consultations, mission progress
reports).

MF4: Providing directionality

4A: Problem directionality

The direction given to stakeholders’ conceptions of societal
challenge and the level of priority they accord it.

4B: Solution directionality

The direction given to the search for technological and social
solutions, and actions needed to determine, choose, and
exploit collective sets of solutions for the mission.

MF5: Market creation

Developing niche market and upscaling assist for technical and
social solutions; diminishing markets and technologies
hindering the mission.

MF6: Reallocation of resources

Mobilization of human, financial, and material resources to
empower all system functions.

MF7: Creation of legitimacy

Increasing legitimacy for the prioritization of the problem and
the diffusion of its solutions.

MF8: Coordination

Coalitions and collaborations among stakeholders so that all
solutions are equally promoted and initiated.

The fourth function covers both challenge/problem and solution directionality. This
distinction allows the development of a common and united notion of the mission by
prioritizing the problems (Kattel & Mazzucato, 2018). Under the umbrella of challenge

11
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directionality, two categories of actors are simultaneously initiated. These categories vary
between the actors devoted to a joint mission, whose solution remains uncertain, and those
who are investing and developing a promising technology unrelated to any mission. Due to
the size of the mission and the potential scale-up, the coordination function ensures all paths
are equally promoted, since several solutions address the same problem. The MIS framework
includes the solution directionality to avoid the underdevelopment of specific paths as a result
of limited or unequal resources and available capital (Elzinga & Hekkert, 2020; Kattel &
Mazzucato, 2018). Within MIS, exerting pressure on the current “regime” is of additional
importance. The dominant system entails a sequence of established customs and routines,
norms and regulations, actors, and infrastructures that reinforce each other to maintain the
system's existence. Once pressure is exerted onto the established system, innovations and
new technologies are given space to flourish and develop (Elzinga et al., 2020). A mission-
oriented policy is dependent on the level of contestation, and the complexity and uncertainty
of the problem entailed in the specific social challenge to successfully frame and extract a
legitimate mission from it. Hence, the success of an MIS relies on the actors’ perception of the
problem (Wanzenbdéck, Wesseling, Frenken, Hekkert, & Weber, 2019).

The MIS framework was chosen as the framework to analyze the transition to “Circular Plastic
Packaging” in a workshop led by Rijkswaterstaat and the Copernicus Institute of Sustainable
Development of Utrecht University (Elzinga & Hekkert, 2020). The results of that workshop
indicate that despite the mission already accelerating, several problems have appeared along
the way that must be resolved for the NL to totally transition to a CE in the flexible plastic
packaging sector (Elzinga & Hekkert, 2020). Using the MIS framework, this master’s thesis
aims to identify the system’s barriers and drivers, expand knowledge among the system’s
actors, and assist in the coordination and direction of the mission to a Dutch circular plastic
packaging transition. The system's boundaries are the NL, while the system includes the
corresponding actors (waste suppliers, producer responsibility organizations, recyclers, and
converters), and their interrelationships in the flexible plastic packaging sector. Both the
processes and materials associated with the transition are selected as the new paths for this
analysis as depicted in Table 3.

Table 3: The Relevant Paths of the Investigation

PATHS ACTIVITIES
P Mechanical Recycling (MR)
P, Chemical Recycling (CR)
Ps3 Bioplastics
P, Reusables (R)

12
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3. METHODOLOGY

3.1. Research Design

This master’s thesis aims to expand the body of knowledge on the flexible plastic packaging
sector’s transition to a CE in the NL by conducting a deductive, qualitative analysis. The choice
to follow a deductive approach was based on the application of a new theoretical framework,
the MIS, to a unique empirical context, that is, the NL becoming circular in the flexible plastic
domain, while the qualitative analysis sought to discover nuances in this new framework and
empirical context. The steps of the analysis are depicted in Table 4.

Table 4: Steps of the Qualitative Analysis (Wesseling & Meijerhof, n.d.)
STEPS ACTIONS
1. Problem Solution Diagnosis Assessment of the relevant activities
required under the NL Plastics Pact and
determination of suitable paths.

2. Structural Analysis Identification of the main structural
components categories of the system based
on literature assessment

3. Functional Analysis Historical event analysis by identifying
events via Lexis Nexis and other internet
archives

4. |Identification of barriers and Assessment of the functionality of the

drivers mission, results and discussion

Secondary data were used to address the first two steps of the study. In particular, the NL
Plastic Pact defined the main problems within the mission, while the paths were considered
suitable solutions. Moreover, an in-depth literature review defined the categories of the main
structural components. A historical event analysis (or sequence analysis) provided the primary
data used for Steps 3 and 4 of the study. The process approach or sequence analysis is used
to conceptualize change processes as sequences of certain events (Poole, Van de Ven, Dooley,
& Holmes, 2000; Van de Ven & Poole, 2005). An event is defined as “a temporarily specific
outcome of performed acts by human actors that the actor itself discerns and perceives as
influential” (Elo, Halinen, & Tornroos, 2010, p. 4). Primary data for the historical event analysis
were extracted from Lexis Nexis, including newspaper articles and policy and industry
reports. Lexis Nexis is an academic research engine that aggregates scientific and relevant
content, making the research more efficient. It includes features for better organizing the
research, thereby establishing itself an easy-to-use academic research tool (Knapp, 2018).
Data collected via desk research were used to better understand the underlying reasons for
the existence of drivers and barriers to a CE transition within the system.

The scope of the analysis is flexible plastic packaging in the NL. The choice of scope is based
on the NL's commitment to becoming circular by 2050. The focus on flexible plastic packaging
results from the urgency of the sector tackling the recyclability issues of these products in the
sector, which has led to considerable discourse and actions that provide data and insights for
the thesis.
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3.2. Data Collection

The primary data of the analysis include a historical event analysis on the activities that have
taken place in the plastic packaging sector in the past five years, given that the CE concept is
relatively contemporary. For this reason, the analysis of the sector is from 2015 to 2021. The
collected data underline how change evolves over time and allows for essential insights into
the transitional process (Poole et al., 2000). The primary data were sourced from Lexis Nexis
and other internet archives and included business and governmental reports, scientific
literature, professional journals, and newspaper articles referring to the four paths. Both
primary and secondary data are considered qualitative and are aligned with the ethical
instructions provided by Utrecht University (Appendix 10.1). The number of collected events
was 641, with 228 sources assessed, while the whole data set is presented in Appendix 10.2.

3.3. Data Analysis and Operationalization

To identify the most relevant activities determining the system’s functionality, a historical
event analysis was conducted. The analysis comprised the following steps: 1) literature
research, 2) database classification, 3) allocation to functions, 4) graphical representation, and
5) narrative. These steps are briefly described in Table 6.

Table 5: Steps of Historical Event Analysis (Negro, 2007)

STEPS EXPLANATION

1. Literature Research Research of European and Dutch journals,

papers, reports and websites regarding

the paths

2. Database classification The database was organized according to

the year of event, actors involved, and

paths

3. Allocation to functions Event were allocated to one of the System

Functions would emerge

4. Graphical Representation The events were illustrated in graphs per
path, including separate graphs per year
and per System Functions
5. Narrative A story that elaborates on how the
sequence of events took place, and more
concrete conclusions were made

Significant events were identified and entered into a Microsoft Excel database. Once an article
from Lexis Nexis was deemed relevant, entailing one of the keywords in Table 6, the included
events were added to the database. The data collected from the sector were coded into the
four previously identified paths. However, due to overlapping actors, institutions, and
organizations, the same sources and data were used for all four paths (mechanical recycling,
chemical recycling, bioplastics, reusables) to avoid conducting four different analyses. A
further coding followed, based on the functionality of the system. Each event was allocated
to an MF according to several selected indicators and diagnostic questions, as presented in
Tables 7a, 7b. These indicators assess the functionality of the events in the mission and
whether an event assists in building up the new system or breaking down the old one, the so-
called "regime change." Wesseling and Meijerhof 's (n.d.) latest article aims to include this
regime change perspective, but that has not been performed consistently for all eight
functions. Therefore, the indicators aim to identify the functionality of events in the mission
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and their contribution to the mission itself. The events' positive or negative effect on the
system's functionality is represented with a +1 or -1 symbol for the graphical representation
to follow. A narrative determines "the bigger picture" regarding the causal factors that may
influence each path and the mission in general.

Table 6: An overview of all search terms and results used for the document analysis.

Search Term Time Scope Results KIDV Results Lexis Sources used in
knowledge base Nexis the analysis

Circular flexible 2015-2021 583 21768 14

plastic

Bioplastic 2015-2021 546 16583 58

Mechanical 2015-2021 591 19739 95

recycling

Chemical 2015-2021 537 15822 41

recycling

Reusable plastic 2015-2021 511 11231 20

Table 7a: Indicators per function (Hekkert et al., 2020); (Wesseling & Meijerhof, n.d.)

Building up a New System

Breaking down the Old System

MF1: Experiments and pilots with existing Experiments and pilots with
Entrepreneurial and new circular solutions existing and new linear solutions
Activities started/stopped. started/stopped.
Circular projects start/stop Linear projects stop/start
Circular companies start/stop (new Linear companies stop/continue
entrant or incumbent) along same lines (new entrant or
incumbent)
MF2: (Scientific and professional) (Scientific and professional)
Knowledge Publications on circular activities Publications to unlearn linear

Development

Circular knowledge projects
start/stop.

(New) Circular research groups
start/stop.

(New) Circular research programs
start/stop.

New patents on circular product or
process (+)

activities/continue linear
activities.

Linear knowledge projects
stop/start.

(New) research groups to unlearn
old system start/stop, e.g.,
market studies to unlearn
current consumer preferences.
Research groups dedicated to old
linear system stop/start or
continue.

(New) research programmes to
unlearn old system start/stop.
Research programmes dedicated
to old linear system stop/start or
continue.

New patents on linear product or
processes (-)
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MF3:
Knowledge
Diffusion

Symposiums and conferences about
circular activities (start/stop)
Knowledge networks about circular
activities (start/stop)

More/fewer common publications
about circular activities

Knowledge sharing activities, like
collaborations, between different
actors (companies, consumers,
knowledge institutes,
governments), e.g. symposia.

Symposiums and conferences
about linear activities
(stop/start).

Knowledge networks about
breakdown of old system
start/about linear activities
continue.

Common publications about
breakdown of old system/about
linear activities continue.
Knowledge sharing activities to
phase out linear principles
between different actors
(companies, consumers,
knowledge institutes,

governments)
MF4A: Problem Congruence/Agreement on the Disagreement on mission
Directionality mission problem, expressed in e.g., problem - incumbents

media, company strategies.
Agreeance on the (shared) goals of
the mission

Agreeance over different
governance structures and strategic
documents — converging
(uncontested, well-defined and
informed).

Prioritization of mission problem on
agenda of key actors

Expressed positive expectations by
key actors.

discrediting or contesting the
mission, trying to delay it.
Expressed concerns by
opponents about uncertainty,
safety, quality etc. of mission
problem.

Discrediting the goal of the
mission

Diverging problem perspectives
(contested, complex and
uncertain)

Irrelevance of/disregard towards
mission problem by key actors

MF4B: Solution
Directionality

Express expectations for specific
circular solution trajectories (found
in road maps, policy visions and
front runner strategies)

Positive societal discourse in media
about specific circular solution
trajectories (e.g. changes in
customer behaviour)

No coherent expectations
expressed on solution
trajectories.

Indifference towards which
trajectory to follow.

Negative societal discourse in
media about solutions
trajectories.

MF5: Market
Creation

Policy interventions/Absence of
policy interventions for market
adoption of circular products
Activities/lack of activities (e.g.
marketing) creating consumer
demand for circular products.
Creation of standards/lack of
standard setting for circular
products

Policy interventions/lack of policy
interventions to destabilize the
current market.

Decline of activities/increase of
activities creating consumer
demand for linear products.
Decline of new standards or
abandoning of old
standards/continued support for
standards supporting linear
products.
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MF6:
Reallocation of
resources

Increase/decrease allocation of
financial resources to support
system activities in the circular
system.

Increase/decrease allocation of
human resources to support system
activities in the circular system.
Making infrastructure
available/unavailable for the
circular system (e.g. production
facilities)

Sufficient/insufficient feedstock for
circular strategies.

Decrease/increase allocation of
financial resources to support
system activities in the linear
system.

Decrease/increase allocation of
human resources to support
system activities in the linear
system.

Making infrastructure
unavailable/available for the
linear system
Sufficient/insufficient feedstock
for linear system

MF7: Creation of
legitimacy

Increase/decrease of stakeholders
advocating or lobbying for support
for the mission and its solutions.

Decrease/increase of
stakeholders  advocating  or
lobbying for the current system.

MF8:
Coordination

Formation/dismissal of coalitions
focussed on transition.

Creation and
publication/abandoning of
roadmaps to structure the
transition.

Progress monitoring and evaluation
of mission

Multi-stakeholder deliberation
aimed to build up new system.
Reflection on efforts to meet
mission.

Take measures to catch up with
mission, redesign, or reorientation.

Cancelation/forming of coalitions
focussed on linear system.
Abandoning of former/creation
and publication of new roadmaps
outlining progress as in the linear
system.

Progress monitoring and
evaluation of breakdown
Multi-stakeholder  deliberation
aimed to break down old system.

Table 7b: Diagnostic questions per function (Wesseling & Meierhoff, n.d.)

Mission’s Diagnostic questions
Functions
MF1: Are experiments to develop existing and new solutions being

Experimentation
by
entrepreneurs

conducted sufficiently quickly to accomplish the mission per path?

MF2: Knowledge
development

Is knowledge developed to comprehend the societal problem enough?
Is the knowledge to develop existing and new solutions created
sufficiently quickly to accomplish the mission per path?

Are actors sufficiently rapidly unlearning practices harmful to the

mission per path?
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MF3: Knowledge
diffusion

Is knowledge of the societal problem sufficiently widespread to
formulate a broad-based, clear and ambitious mission per path?

Is the knowledge to develop and use solutions disseminated
sufficiently quickly among all stakeholders to accomplish the mission
by path?

MF4: Providing
directionality

How do stakeholders prioritize the mission problem and framework
relative to other societal problems?

Which stakeholders support and pursue path development and
dissemination sufficiently and quickly to accomplish the mission?
Which paths do they prioritize?

Do stakeholders sufficiently recognize and exploit the
interconnections between different paths?

MF5: Market
creation

Do formal or informal policies support the dissemination of routes
sufficiently quickly to accomplish the mission?

Are harmful technologies and practices being eliminated sufficiently
quickly by formal or informal means to accomplish the mission? Are
the pathways being adopted sufficiently quickly by stakeholders?

If harmful practices and technologies are abandoned sufficiently
quickly by those involved?

MF6: Resource
mobilization

Is sufficient human, financial and material resources mobilized to fulfil
the other system functions?

MF7: Creation of
legitimacy

Do all stakeholders endorse the mission’s problem?

Do stakeholders advocate or lobby to prioritize the mission issue over
other societal problems and desires?

Do stakeholders advocate or lobby for more solution support and
phase out of harmful practices and technologies?

Which paths receive the strongest lobby support or opposition?

MFS8:
Coordination

Are there any coalitions formed?
Is there a shared vision with respect to the mission?
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4. BACKGROUND CHAPTER

In the following chapter, all the corresponding terminology for the transition to a CE will be
defined (Table 8). The definitions were mainly extracted from both The Plastic Pact NL 2019-
2025, and Ellen MacArthur Foundation (2016). For some technical terms, other resources
were used as well.

Table 8: Table of definitions (BuildingGreen, 2021; Ellen MacArthur Foundation, 2016;
Engage the Chain, 2021; NL Plastic Pact, 2019)

TERMS DEFINITIONS

Bioplastics: ** Bio-based-A material that is totally or
partly made from biomass.
Biodegradable- A material that is able,
with the assistance of micro-
organisms, to decompose into natural
components.

o
*

*

Chemical Recycling: A process to depolymerize polymers into
separate monomers that then can be used as
the base for producing polymers from
scratch.

Mechanical Recycling: The recovery of after-use plastics through
mechanical processes, without significantly
altering the chemical properties of the plastic.

Polyethylene Polymer resulting by the polymerization of
monomer of ethylene. It has good
mechanical, thermal, chemical, electrical and
optical properties. It is commonly used for
both flexible and hard plastic products.

Polypropylene Polymer resulting by the polymerization of
monomer of propylene. It has good
mechanical, thermal, chemical, electrical and
optical properties. It is commonly used for
both flexible and hard plastic products.

Recyclate: Waste material that is used for recycling in
manufacturing; secondary material.
Recycled Content: The proportion of materials used in a product

that come from the solid waste stream. When
these materials come from the manufacturing
process, they are referred to as pre-consumer
recycled content, while when they come after
consumer use, they are referred to as post-
consumer recycled content

Reusable products: A packaging which has been conceived,
designed, and commercialized to achieve
multiple rotations within its lifecycle by being
refilled or reused for the same purpose it was
originally designed for.
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In the NL, the municipalities are responsible for both waste collection and recycling, handling
the matters through taxation. Dutch recyclable waste is recycled chiefly internally or in
European countries close by. The non-recyclable waste is sent to incineration for energy
production (Lapper, 2021). The remainder of the waste ends up in landfills. The method of
recycling depends on the municipality; hence, different requirements may exist in different
localities. There are two main methods that municipalities use for the household waste: some
municipalities provide separate recycling bins that allow citizens to separate their waste at
home, while enabling the disposal of recyclable products in communal, roadside containers
(Lapper, 2021). For plastics, plastic waste can be disposed of in on-street containers (i.e.,
Amsterdam). Citizens should ensure that the disposed plastic is clean of food waste. However,
some plastic products, such as cling film, sticky plastic tape, and bottles that contained
chemicals, cannot be recycled.

After collection, the residential waste, including flexible plastic packaging, is transferred to
sorting facilities. There, from the mixed stream, plastics are separated using three central
separation systems: the so-called mechanical separation (post-separation), curbside, and
drop-off systems. The first system is considered the most cost-efficient because it uses
infrared and film-grabber techniques to separate the plastic packaging waste (Gradus, 2020).
Notably, 11% of the Dutch municipalities use only post-separation systems; 30% separate the
waste through curbside techniques, while 20% operate drop-off locations (Gradus, 2020).
Plastics are sorted according to many properties depending on the recycling facility or the
desired final product (KIDV, 2020a). When plastic waste consists of different materials, a
sorting process is used to distinguish what fraction of materials can be recycled. Those filtered
materials are characterized as mix-fractions when they consist of multiple plastic materials or
mono-fractions when the materials are more homogeneous (KIDV, 2020a). Mono-fractions
are the ones that can be used for upcycling, such as the production of film and valuable sorted
products, while mix-fractions can be used for downcycling (KIDV, 2020a). Most Dutch flexible
plastics (approx. 68%) are incinerated for energy, while the rest is collected for mechanical
recycling (van Velzen, de Weert, & Molenveld, 2020). From the total amount of flexible plastic
packaging collected for mechanical recycling, approximately 60% ends up in the sorted
product mix, 25% in film, 10% in various sorting residues, and 5% in valuable sorted products
(van Velzen et al., 2020). The packaging industry remunerates costs for collecting, separating,
sorting, and recycling plastic packaging waste. Afvalfonds is responsible for this
reimbursement (Gradus, 2020).

The current Dutch recycling system can only optimally process flexible plastic packaging
consisting of one material (mono-material packaging), that is, polyethylene (PE; 90% in kg) of
a specific size and color (KIDV, 2021a). The flexible plastic packaging should not contain PVC
or PVdc, elastomers, or non-plastic agents (i.e., paper). When it does, the recycling process is
hindered. Material other than PE, such as polypropylene (PP), or polyethylene terephthalate
(PET), does not end up in the mono-fraction but rather in the mix-fraction. Flexible PE
packaging larger than A4 size is recycled as a mono-fraction in the so-called DKR-310 fraction,
resulting in a new flexible material (KIDV, 2021a). When the packaging is larger than 40x40
mm but still smaller than A4 size, it ends up in the mixed plastic recyclable fraction called DKR-
350. Almost all other flexible plastics also end up in the DKR-350 flow, which can only be used
for downcycling such as the development of benches and signposts (KIDV, 2021a). With regard
to the color of the flexible plastic packaging, dark or very bright colors hinder the recycling
process and the quality of the output. Moreover, according to KIDV’s (2021a), Recycle Check
Flexible Plastic Packaging, labels should be made from the same material as the packaging;
otherwise, it is difficult to separate the label from the primary packaging, regardless of the
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label’s potentially washable character. If a label is made from a different material than the
main component, it should cover no more than 30% of the surface to which it is being
attached. This ensures that the near infrared sorting machine will identify the material of the
main component correctly (KIDV, 2021a).

The same recycling infrastructure for virgin plastic products can be applied, causing no
contamination of the recyclate, on bioplastics produced from biomass instead of fossil fuels
but which also contain the same chemical structures as commonly used plastics such as
plastics bio-PE and bio-PET (Molenveld, Koenhen, Thoden van Velzen, & Brouwer, 2014). In
contrast, for biodegradable plastics that need specific conditions to decompose, an industrial
composting facility is necessary. Despite the existence of some corresponding facilities, if
biodegradable plastics are not adequately disposed of, they create problems in the recycling
stream.

21

—
| —



&

Universiteit Utrecht

5. RESULTS

5.1. Problem-Solution Diagnosis
In 2019, in collaboration with France and Denmark, the Dutch government launched the
European Plastic Pact to initiate the plastic packaging value chain transitioning to a CE. The
pact includes agreements among plastic producers, large companies, governments, and
recyclers and contains four main objectives desired by 2025: 1) make plastic packaging fully
recyclable and suitable for reuse where possible; 2) reduce unnecessary plastic use and plastic
made from petroleum by at least 20%; 3) improve the current collection, sorting, and recycling
capacity by at least 25%; and 4) use at least 30% recycled plastic in new packaging and
products. The EU Commission has welcomed the initiative and is involved as an observer. To
date, 66 companies and organizations and 15 governments have signed the pact. Meanwhile,
the Dutch government has also committed to achieving total circularity by 2050 (NL Plastic
Pact, 2019). However, the Circularity Gap Report (Circle Economy, 2020) uncovered that only
8.6% of the global economy is operating circularly, while the NL is achieving 24.5% at present.

After assessing the NL Plastic Pact, this solution analysis distinguished five pathways as the
primary solutions/pathways of the mission. These pathways refer to both process solutions
and material solutions, and they are derived from both the core objectives and the various
goals and targets suggested in the Plastic Pact. The main pathways for transitioning to a CE
for flexible plastics therefore consist of the following: the two process solutions are
mechanical recycling (MR) and chemical recycling (CR), while the material solutions are
bioplastics, and reusable (R). The two recycling processes were distinguished, but the analysis
did not include energy recovery or reprocessing into materials intended for use such as
packaging filling material as CR (NL Plastic Pact, 2019). All four paths are individually identified
in the NL Plastic Pact, and distinguished by separate objectives and actions, reinforcing the
statement that they need to be assessed separately. Finally, all the identified pathways were
considered to be incremental, pre-existing solutions to the mission, while innovation taking
place within the pathways aims at their optimization rather than the development of new
paths.

5.2. Structural Analysis

5.2.1. The Value Chain of Flexible Plastic Packaging
Households and industrial sources can both generate flexible plastic packaging waste. A
percentage of that waste ends up in municipal solid waste and is incinerated or placed in
landfills. The rest is collected separately and transferred to sorting facilities, where it is sorted
into multiple plastic resins. These resins are then transferred to the recycling infrastructure
and recycled into new flexible plastic packaging, which can then be launched on the market
by retailers and product manufacturers. Figure x depicts the value chain of flexible plastic
packaging. The system actors can be summarized as waste suppliers, producer responsibility
organizations, recyclers, and converters (New inno Net, 2015).

The flexible plastic packaging value chain consists of two different systems operating
simultaneously. The first system refers to the actual life cycle of the flexible plastic packaging,
from manufacturing to end-of-life. In this system, flexible plastic packaging waste is
generated. Plastic producers, retailers/brands, and consumers constitute the actor groups in
this system. The second parallel system commences once the flexible plastic packaging is
disposed of. Flexible plastic packaging is collected, separated, sorted, and then recycled. The

22

—
| —



&

Universiteit Utrecht

recycling process involves the special treatment of plastics through sorting, cleaning, grinding,
and melting. Plastic waste that cannot be treated is either sent to landfills or exported to
foreign countries. The system of recycling flexible plastic packaging waste includes recyclers
and converters. Both systems play an equal role in achieving circularity in the flexible plastic
packaging domain since they reinforce and affect one another. The administrative bodies
coordinate the two systems and try to initiate the value chain holistically transitioning to a CE
through roadmaps and guidance, regulatory agreements, directives, and bans.

Polymer Producers Plastic Converters Retailers Consumers

A
) . Plastic processing Product Product Use | —-
Plastic raw material — Packaging — Distribution —* Reuse _______-5

T |

| Recycled Plastic [f_rm'ner ation/ Energy] [ Disposal ]
Processing virgin i | Raw material Recovery
materials !

Sorting/Cleaning/
ﬂan-h'ng'fMpfﬁng

Collection/Sorting Waste packaging \

| 1 |
! | i
T | :
i - | . | Administration: EUyNational Waste Waiste suppliers: consumers, i
E A Plastic Recyclers [ management palicies, EPR schemes, waste commercial sources E
! mar TENt companies '

EXPORT

Figure 2: Flexible Plastic Packaging Value Chain.
Source: New inno Net, 2015

5.2.2. Actors
In the following section, the structural analysis of the system is presented. The four actor
categories are assessed according to the literature, while their significance in the mission is
also illustrated briefly.

5.2.2.1. Waste Suppliers
Waste suppliers include both plastic producers and retailers/brands. Plastic producers play a
dual role in the system. First, they supply the system with flexible plastic packaging, which will
eventually become waste. Secondly, in some cases, plastic producers buy the recyclate to
develop new products. The commitments and actions of the most visible plastic producer
actors are also summarized in Table 7. Plastic retailers/brands also participate strongly in the
plastic waste supply. Retailers supply the system either with the secondary plastic waste
produced during the distribution phase or with the primary flexible plastic packaging they put
on the shelf. Table 8 summarizes the commitments and actions of essential retailers/brands
regarding the transition to circular flexible plastic packaging. Consumers or households are
also key actors in this category. Households have multiple possibilities for disposing of their
flexible plastic packaging waste, which depends on the local collection system. Alternative
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waste suppliers include other sources of plastic waste, such as festivals and construction
companies because they constitute closed systems. Actions taken by the waste supplier
actors’ category affect the building of a new system and the breaking of the old system, with
commitments and R&D strategies taking place, and in some cases, actual products placed on
the market. Waste suppliers include both incumbent companies that are well established in
the market, new entrants, and start-ups.

5.2.2.2.  Producer Responsibility Organizations

Producer Responsibility Organizations (PRO) include administrative bodies, knowledge
institutions, and universities, which navigate and lead the CE transition through legislation,
roadmaps, and reports. For flexible plastic packaging, the EU Commission and the Dutch
government are leading the transition to a CE. Table 9 represents the most significant actions
and commitments that the two parties have implemented for the transition to a CE with
regard to plastic packaging. Administrative bodies play an essential role in coordinating the
mission by financing and supporting certain coalitions and publishing roadmaps to structure
the transition, such as the NL Plastic Pact.

The PRO category also includes knowledge institutions. These institutions contribute to the
transition by providing significant practical knowledge and know-how concerning the topic.
The prevailing knowledge institutions in the Dutch transition to a CE in the flexible plastic
packaging industry are the Knowledge Institute for Sustainable Packaging (KIDV) and the
Circular Economy for Flexible Packaging Organization (CEFLEX). KIDV advises flexible plastic
packaging companies on developing sustainable products by providing factual knowledge,
practical tools, and applied scientific research for the packaging chain. KIDV has already
published several documents aimed at accelerating the transition (Table 9). CEFLEX
collaborates with over 160 European companies, associations, and organizations that
represent the entire value chain of flexible packaging. CEFLEX’s guidelines have resulted from
a significant collaboration with the entire value chain, and they are followed by most of the
EU, including the NL. The Ellen MacArthur Foundation is also considered a key actor in this
category because it constantly initiates and coordinates the mission by publishing relevant
reports, such as the “New Circular Economy for Plastics,” and organizing initiative events.
Moreover, Dutch universities are actively participating in the acceleration of the transition.
Eindhoven University, Wageningen University, the University of Maastricht, and Utrecht
University have associated themselves with several projects and research to establish and
diffuse knowledge in the sector.
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Table 9: Plastic producers’ commitments and actions (Amcor, 2020; Berry Global, n.d,;

Futamura Group, n.d.; Graham Packaging Company, n.d.; Henkel AG & Co. KGaA, n.d,;
Mondelez International, 2019; Mondi, 2019).

Amcor

Berry Global

Futamura Group

Graham
Packaging
Company

Henkel AG & Co.

KGaA

Mondelez
International

Mondi

Currently through research and development we have made progress toward
designing our products for recyclability, offering recyclable solutions to previously
problematic or unnecessary plastic packaging.

Accelerating our project to replace nylon barriers, working with key customers to
improve medium and high barrier packaging, advocating for increased recycling
infrastructure and streams, and developing and commercializing other alternative
solutions to problematic and unnecessary packaging.

Efforts to lightweight products, thereby reducing unnecessary plastic. we believe we
have avoided the use of nearly 700 million pounds of plastic over the last decade
from our continual efforts to improve product efficiency.

We are also continuing our efforts to design for recycling. This includes converting
PS packaging to PP as well as eliminating problematic design features, such as
carbon black.

We do plan to eliminate PVdC coated Cellophane films. However, we do employ a
small amount of PVdCin 1 NatureFlex film family only for barrier purposes. This does
not compromise ecotoxicity or compostability so we plan to maintain until a suitable
alternative is developed.

Similarly, we do employ metalisation in certain grades. Again, the level used does
not negatively impact ecotoxicity or compostability.

Collaborate with our customers to provide alternative to carbon black technology.
Collaborate with Association of Plastic Recyclers (APR) to qualify nylon barrier
testing methodology to improve barrier components towards recyclability.

Henkel plans to eliminate or substitute any non-recyclable packaging currently in
use. Multi component packaging or multi material packaging are currently being
evaluated and unneeded design elements will be removed where possible.

Other materials in scope as PETG are evaluated with each new relaunch.

One example: Beginning of 2020, Henkel has already started to convert the black
bottle of Perwoll’s “Renew & Repair” variant to a new packaging material which
uses an alternative carbon-free color, through which bottles become recyclable and
thus can be integrated back into the value chain.

100% of our packaging using non-detectable carbon black by 2021. Black plastics
are used primarily in our gifting portfolio.

Over 90% of our packaging using PS by 2022. We are in the process of eliminating
PS from our portfolio of thermoformed trays for Oreo® Chips Ahoy!®, and other
biscuit brands in the US, Canada, and Mexico.

100% of our packaging using PVC, PVdC, and PS by 2025. PVC is used in our blister
packs for gum products as well as in shrink sleeve labels for our gum bottles. We are
exploring solutions for both.

Our use of PVdC is minimal and focused on a few flexible packaging applications.
We are exploring alternative solutions.

Our major focus in the future will remain on replacing non-sustainable products with
more sustainable solutions.

Eliminating problematic or unnecessary plastic materials and to use paper where
possible and plastic when useful. Our research focuses on enhancing the
functionalities of paper to make it more broadly applicable in different end uses.
Through our coating expertise, we will be able to provide paper with barrier
properties while remaining recyclable in established recycling streams

The result of our developments will reduce the use of unnecessary plastic products,
metal laminated and mixed material flexible films, increasing the opportunity for
our products in general to have increased value as waste once consumed.
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Table 10: Retailers/brands commitments and actions (Ahold Delhaize; n.d.; Danone S.A, 2019;
Ferrero Corporate, n.d.; Mars Inc, n.d.; Nestle, n.d.; PepsiCo, n.d.; Starbucks, 2020; Uniliver,

2021)

Ahold
Delhaize

Danone S.A

Ferrero

FrieslandCa
mpina
Nederland
B.V.

Mars,
Incorporate
d

Nestle

PepsiCo

Starbucks
Coffee
Company

Unilever

Not-for-Resale sourcing team to reduce the size and thickness of the bags used at its bakery sections
that will lead to a reduction of 195 tonnes of plastic/ year.

Replace the plastic cutlery in the ready-meal / take-away area with sustainable alternatives (bamboo
or birch)

Single use plastic items and zero single use plastic bags in stores

Phase out all PVC packaging by 2021, since it interferes with the recycling process for PET.
Phase out PS packaging worldwide by 2025 with Europe by 2024.

4 million spoons out of 30 will be moved to wooden spoons in 2020

300 million straws will be removed in 2020, and starting 2021, plastic straws will be replaced by
paper in the EU and the US.

Recyclable packaging development: ongoing plan to remove unnecessary plastics and to replace non-
recyclable plastics with more sustainable options by 2025.

Partner with research consortiums to be active on innovative projects that tackle hard-to-recycle
plastics, for example by means of chemical recycling.

Reusable systems: we are exploring new business models through our iconic brands, assessing all
aspects of product hygiene, safety and environmental sustainability.

Small parts: we are working in collaboration with recyclers to make sure that our “small parts” are
effectively collected, sorted, and reprocessed.

2019, 2020 and 2021: elimination of plastic straws, among others in Europe, Indonesia, Vietnam,
Hongkong and Malaysia.

2020: PVC is banned by our quality standard FoQus and is almost eliminated from our packaging
portfolio. In 2020 we will remove the last PVC from our packaging in Romania.

2020, 2021: Redesigning of the functional - for recycling challenging - carbon black sleeves on bottles
so the bottles can be recycled. In that transition, we take along light barrier HDPE bottles replacing
them to transparent PET bottles.

Full mapping exercise of our entire portfolio to identify opportunities to eliminate problematic or
unnecessary packaging.

Eliminate PVC and PVCd and plastic straws from our portfolio by the end of 2020.

Redesign several pouch formats for recyclability, moving pouches in our Mars Wrigley and Mars Food
business to mono material pouches. In Mars Petcare, a pouch that eliminates the aluminium layer.
In the Fall of 2020, a mono material M&M'’s packaging in France, new pouch formats for our Food
and Petcare pouches will follow.

Removal of all plastic straws by end of 2020 by developing paper-based alternatives and ‘straw-less’
design.

Changing to mono-material laminates, more specifically by developing new material structure to fit
product needs and investing in form fill and seal packaging lines by 2024.

Moving to paper for low-barrier applications

Machine adaptation to enable thermoforming solutions i.e. moving from PS to PET or PP.

Change rigid dark-coloured plastic into light and transparent solutions by 2021.

Move from PVC shrink sleeves to recycle compatible shrink sleeve materials.

Transition colored PET to transparent green for Mt Dew.

Exploring the conversion of PETG labels to recycle compatible labels.

Transition metallized labels to metallic inks. Additionally, SodaStream will switch all its flavors from
plastic to metal bottles by 2025, which should avoid nearly 200 million single-use plastic bottles over
the next five years.

Starbucks has a plastic reduction project underway to lightweight its cold cup and a second phase of
the project to incorporate recycled content into the new cold cup

Starbucks is continuing R&D efforts to find alternative materials for difficult-to-recover plastics in
items such as our plastic stoppers and the plastic liner of our hot coffee cup.

In January 2020, Starbucks announced they will prioritize the shift from single use to reusable
packaging.

Our ambition is to change the way we do business, shifting from single to multiple-use packs by
investing in new business models.

We are also investing in material innovations such biodegradable or alternative materials.

Finally, we aim to make materials recyclable by working in collaboration with the industry (e.g.
CEFLEX) and creating valuable end-market opportunities for recycling by 2025, including working with
governments to develop infrastructure for collection and processing. For instance, we aim to make
pumps/trigger sprays recyclable structures by 2025.
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Table 11: Producer Responsibility Organizations Commitments and Actions
Source: Based on literature review

EU
Commission

Commission adopts EU plastics strategy.

Commission publishes EU Green Deal

Commission proposal for a Directive on single-use plastics

Directive on single-use plastics enters into force.

New CE action plan, including revised legislative proposals on waste.
Implementation of the European recycling targets

Dutch
Government

National raw materials agreement

NL Plastic Pact

A CE in the Netherlands by 2050

Ban on microplastics used in everyday household products.
Future ban on several single-use plastic products

compostable waste
KIDV

Fact sheet: Biodegradable plastic packaging

upscaling

Research into recyclable alternatives to laminates
The State of Sustainable Packaging
Recyclecheck Packaging

. Roadmap 'Multilayer flexible packaging in a circular economy

CEFLEX ° Guidelines: A CE for flexible plastic packaging

Dutch municipalities introduced unit-based pricing (UBP) of unsorted

Report on Chemical recycling of plastic packaging: analysis and possibilities

Fact sheet: Chemical recycling of plastic (packaging) in European legislation

Eindhoven o Spin-off technology for chemical recycling, in industrial scale testing phase

University

Wageningen . Project: Standardization quality of recycled plastics to enhance circular applicatior

University . Center for Research in Sustainable Packaging (CRISP)

Utrecht . Workshop "Circular Plastic Packaging"
University ) Center for Research in Sustainable Packaging (CRISP)

5.2.2.3.  Recyclers and Converters

Flexible plastic packaging waste that is intended for recycling is delivered to either a material
recovery facility once it is collected to sort into single resin streams or to constitute unit
transport and handling loads (often a complete, single container) and increase product value.
The sorted plastic is most often baled and transferred to reprocessors. The plastics are
chopped into flakes, extraneous components such as labels, metals, and dust are removed,
and the flakes are washed (New inno Net, 2015). These flakes can be further extruded into
granules by the reprocessor or they can be sold to develop new articles depending on their
requirements. In CR, operators chemically degrade the plastic waste into its monomers. The
output can be used for polymerization and the development of new plastics.

Plastic convertors develop semi-finished and finished plastic products. The input converters
need both virgin plastics from plastic producers and recycled plastics from recyclers.
Converters supply their raw materials either in granular or powder form and utilize techniques
that involve high heat and pressure to manufacture their final products (New inno Net, 2015).
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5.2.2.4.  Third Parties

Third parties also participate in the mission to achieve a CE in the flexible plastic packaging
domain. Such parties include technology providers, certification schemes, and banks. These
parties play a significant role in accelerating the transition in multiple ways. On a first level,
technology providers optimize the existing techniques and accelerate the supply of these
recycled products. On a second level, certification schemes enhance the creation of legitimacy
in the mission by ensuring the circular properties of related materials and products, while
banks contribute to the (re)allocation of financial resources within the mission. One of the
most relevant certification schemes is cyclos-HTP, which certifies products and processes,
while banks associated with the mission are ING, ABN-AMRO, and Rabobank. In terms of
technology providers, an essential player at present appears to be TOMRA, which develops
sensor-based solutions for efficient resource productivity and has supplied multiple Dutch
recycling facilities.

5.3. Historical Event Analysis of the Paths Between 2015-2021

In the following section, the historical event analysis and functional analysis per path (MR, CR,
Bioplastics, and Reusables) between 2015-2021 are presented.

5.3.1. Mechanical Recycling
Historical Event Analysis (2015-2021)

Since the 1st of January 2015, the Dutch municipalities have been held accountable for the
collecting, treating, and marketing recycled plastic. Moreover, the PMD system was
introduced, which combined the collection of plastic packaging, metal packaging, and drink
cartons within the Dutch recycling system (Dutch Waste Management Association, 2019). The
Amsterdam Economic Board initiated a CE program in partnership with the Amsterdam
Metropolitan Area governments, businesses, knowledge institutes, and civilians. One of the
core objectives was to achieve the high-value recycling of at least 40 priority resource streams
while aiming for an average recycling rate of 90% (Amsterdam Economic Board, n.d.). In
response, entrepreneurs began experimenting with technologies to optimize the recycling
process, while close attention was paid to the collection systems as a critical point for the
acceleration. For instance, collection systems globally aimed at reprocessing used plastics and
use them as raw materials, bringing change in the situation (Cooper, 2017). These actions
stimulated numerous research programs that aimed to develop knowledge of the topic. In
particular, the Learning Center Plastic Packaging Waste (LCKVA) had researched the influence
of various collection systems on the composition of the collected plastic/PMD packaging
waste (KIDV, 2018a).

In 2017, the second phase of the project took place, which aimed to find the most important
variables explaining the differences in the composition of collected plastic/PDM packaging
waste between municipalities in the Netherlands (KIDV, 2018a). Several new initiatives that
entailed the present or future enforcement of relevant regulations were established, which
guided the organization of shared goals within the mission. In particular, the European
Parliament voted for legislation for a recycling rate target of 70% by 2030, while for packaging
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materials, it suggested an 80% target for 2030. MEPs also supported waste package plans for
the EU to limit landfilling to 5% (Industrial Goods Monitor Worldwide, 2017). The same year,
the report "A Circular Economy in the Netherlands by 2050" was published, signaling a shared
vision for the whole value chain and the recyclability of plastic packaging. However, actors in
the sector maintained that there was still considerable work to achieve all the set goals. As
reported by Jan Bauer, commercial director of RIGK GmbH and the EPRO, "...the significant
potential for recycling such plastics often remains untapped" (Cooper, 2017). Several actors
began forming a coalition to support the acceleration of the path, including waste suppliers.
At the same time, PROs took significant measures to catch up with MR Examples
included Rijkswaterstaat helping festivals reduce plastic waste (Rijkswaterstaat, 2016),
while several municipalities introduced unit-based pricing of unsorted waste to encourage
both the separate collection of recyclable plastics and a decline in the total amount of
waste (Dijkgraaf & Gradus, 2017). As a result, more actions commenced that allowed the
demand for a CE to be further accelerated. As stated in relevant newspapers, The Netherlands
was progressing to ban microplastics used in everyday household products by the end of
2016 (Lane, 2016), while the significance of particular actors and the way they should perform
to enable the market's saturation was highlighted. According to Michal van Straalen of MKB-
Nederland, small innovative companies can play an essential role through innovations in
diminishing existing habits and processes (States News Service, 2017). Further, it is stated that
increasing the efficiency of these systems includes forceful cooperation between all actors
with the involvement of governmental and non-governmental organizations as well (Cooper,
2017).

That year, the establishment of CEFLEX enabled further coordination of the sector.
Nonetheless, waste suppliers began testing the recyclable properties of their products to
place them on the market; for instance, EPBP Approved Synvina's PEF Plastic Packaging
Material as Recyclable in the existing infrastructures (Plus Company Updates, 2017). The
increasing use of recycled content by many plastic producers and retailers, in alliance with
PROs such as favorable initiatives by governments, enhanced the stabilization of the path in
the market and created opportunities for further expansion and market growth (3BL Blogs,
2017). Although relevant studies had revealed negative results in the MR process, a significant
share of recycling waste was downcycled (Dijkgraaf & Gradus, 2017), while only 50% of plastic
packaging waste got recycled; the remainder was incinerated (Dijkgraaf & Gradus, 2017).
Despite the initiation of the shared vision, retailers/brands continued to lag with the
goals/targets set, while recycled content remained low. As Louisa Casson, oceans campaigner
at Greenpeace, stated: "companies use an average of just 6.6% recycled plastic in their
packaging" (Cooper, 2017).

In 2018, more vigorous participation by plastic producers was witnessed, with many
incumbent companies experimenting with optimizing the recycling techniques. For instance,
loniga developed a technology to convert PET waste into transparent virgin grade material
(Industrial Goods Monitor Worldwide, 2018a). Moreover, Mondi developed fully recyclable
plastic laminate for pre-made pouches (MarketLine Newswire, 2018), while DSM developed a
polyethylene (PE)/polyamide six barrier film for use in food packaging that could be recycled
(McGeough, 2018). Other projects targeted the expansion of MR to include other valuable
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materials such as PP. For example, the LIFE PEPPCYCLE project established two lines for sorting
and recycling high-density PE and PP from mixed waste streams (Thai News Service, 2018).
Additionally, research was conducted to gather more information about the further
implementation of recycled content into plastic packaging, especially by universities such as
the Wageningen University and its project: Standardization quality of recycled plastics to
enhance circular applications (Alvarado Chacon, Brouwer, Thoden van Velzen, & Smeding,
2020). Furthermore, studies determined important results for the development of the
transition. In particular, the report from the Commission on the impact of the use of oxo-
degradable plastic revealed the negative effects of oxo-degradable plastic on the environment
(Impact News Service, 2018). On the one hand, previous research had begun producing
results. The LCKVA and Wageningen University revealed that the PMD system has little effect
on the purity of the collected material (KIDV, 2018a). On the other, the outcomes also
revealed inconsistencies in the way plastic packaging was recycled among municipalities
(KIDV, 2018a).

The European Commission published its first Europe-wide strategy for plastics, which called
for all plastic packaging to be recyclable by 2030 while providing further guidance for making
the transition to achieve the shared goals (ICIS Chemical News, 2018a). Several actors,
especially incumbent waste suppliers and retailers, began participating in the shared vision by
committing themselves to the mission in alliance with the EU strategy. For instance,
LyondellBasell supported the vision of the EU plastics strategy to achieve 100% reuse,
recycling, or recovery of all plastics packaging in the EU by 2030 (ICIS Chemical News, 2018b),
while Nestlé announced its motive to switch to 100% reusable, recyclable, or compostable
packaging by 2025 (Marcus Gover, 2018). The industry also supported the system's
orientation by actively providing feedback about the goals/targets of the mission so that
further congruence could occur. Examples included the EUROPEN and other European and
national associations that declared collective recommendations on the Commission's
proposal for the Directive on reducing the environmental impact of certain plastic products
(EU Reporter Correspondent, 2018a).

Differing expectations for MR were rising with recycling targets to be achieved, actors
performing well, and the level of positive discourse increasing. Specifically, in 2016 all the EU
countries exceeded the EU minimum targets of 22.5% recycling (Industrial Goods Monitor
Worldwide, 2018b), while the Council of Ministers agreed that by 2025, at least 55% of
municipal waste should be recycled, with a rise to 60% by 2030 and 65% by 2035 (EU Reporter
Correspondent, 2018b). Simultaneously, actors in the value chain were financing the
transition in several ways. For example, by 2015, banks were more interested in a circular
solution and a CE and began increasing the allocation of financial resources in the system
(Global Recycling, 2018). Significant coordination within this path was noticed once the EU
Packaging and Packaging Waste Directive emerged, which enforced individual targets per
country (Industrial Goods Monitor Worldwide, 2018b). However, there were also cases where
new plants were underperforming. For instance, DSM warned potential buyers that there is
continuing and significant underperformance at the Dutch plant (McGeough, 2018). Negative
discourse that involved the totality of the value chain revealed that considerable work had to
be done for the path to be properly accelerated. A study by the Ellen MacArthur Foundation
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revealed that the recycling targets were very optimistic, and only some country members
would successfully achieve those targets (Impact News Service, 2018). Other articles indicated
that only 14% of plastic packaging was recycled (Lauzon, 2018), while the EA had passed
accusations that firms were using the Netherlands to effectively launder plastic waste before
illegally ship it to other countries in the East (Martijn Reintjes, 2018).

By 2019, MR appeared to be already well established, with the existing plants performing
efficiently (Simon, 2019) and companies investing in new plants and recycling facilities, such
as the AO Group, a domestic appliance and consumer electronics supplier (Financial Wire,
2019). The knowledge that had been gained allowed the actors to understand what the
mission was missing. The European Union started encouraging the recyclers to develop
improved quality standards for recycled products, the obligatory requirement to recycle all
the packaging plastics, and a reduced VAT on recycled products (PR Newswire Europe, 2019a).
Other actors such as PROs began paying closer attention to developing specific rules for
sustainable manufacturing that would be enforced in later years. At the same time, several
new stakeholders were included in a meeting held in Brussels to support the development of
such requirements (Keating, 2019). Further guidance was provided to the mission by the
publication of the EU Green Deal and the NL Plastic Pact. In addition, the sector communicated
a stronger commitment to recycling by banning oxo-degradable plastic packaging by 2021
(European Commission, 2019). The industry is also committed to eliminating the leakage of
plastic pollution into the environment (Ravenscroft, Thomas, & Westervelt, 2019).

To provide directionality and guidance for recyclable plastic packaging, collaborations among
actors had also been affected to enhance the expression of shared goals and visions upon the
topic. For instance, 22 sector organizations have drawn up a Sustainable Packaging Sector Plan
2019-2022 in collaboration with the KIDV, which contained concrete objectives and measures,
aiming to reduce the amount of packaging material and make packaging fully recyclable and
reusable (KIDV, 2019d). Furthermore, other key actors in the transition and the system's
transformation, such as Shell, began advocating a shared vision for plastic packaging (PR
Newswire Europe, 2019b). Issues regarding the use of recycled content and food contact that
had existed in the past began to be addressed, which allowed for more profitable operations
regarding achieving the goals related to using the material. As supported by KIDV, if producers
could demonstrate that the characteristics of the recyclate and their process meet the
requirements for food safety, it is possible to deviate from the target percentage (KIDV,
2019a).

More attention was paid to the engagement of consumers in the mission by many PROs. The
European Commission launched a pledging campaign over awareness for the recycling of
plastics, actions towards the separation and collection of plastics for effective recycling, and
initiatives and rules over labelling (PR Newswire Europe, 2019b), which proved exceptionally
fruitful, since several research showed increasing support among consumers for separate
collection (KIDV, 2018a). Moreover, future expectations concerning citizens and their
behaviors began rising, with new requirements arranged for recycling in order for
governments to meet the 2025 targets (Keating, 2019). At the same time, plastic producers,
such as LyondellBasell, began advocating further for the acceleration of MR by focusing on the
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engagement of the total value chain (MediaNet Press Release Wire, 2020). However, by 2019,
the necessity of further upgrading recycling methods and techniques had become more
apparent (PR Newswire Europe, 2019b), which stimulated comprehensive research on the
topic by numerous PROs to gain more insight into specific sorting and recycling options for
plastic packaging (KIDV, 2020a). Nonetheless, the negative reputation concerning the
unrecyclable nature of flexible plastic packaging and the structure of the recycling system
raised considerations about the path's performance (KIDV, 2019a). It also appeared that the
Dutch collection, sorting. Recycling structure had not yet been set up for several solutions and
directions from the CEFLEX design guidelines, while only PE is sorted and recycled as a mono-
material (approximately 55% of all flexible materials) (KIDV, 2019a).

There were still issues that created problems in the acceleration of the demand, which
primarily involved recyclers, such as the high cost associated with plastic recycling processes
(PR Newswire Europe, 2019b). These technical and economic bottlenecks, in combination
with the non-transparent market for recycled plastic, in particular, hindered the use of the
material (KIDV, 2019a). In addition, the low prices of petroleum decreased the accelerating
demand for recycled content, which was expected to be balanced by the middle of 2020 (PR
Newswire, 2018). Moreover, consumers did not appear to be fully engaged with the path due
to alterations in the final product's appearance and aesthetics (KIDV, 2019a). Plastic producers
also experienced issues in engaging with recycled content due to difficulties in comprehending
the regulatory framework, as confirmed in Tilburg University's discussions with manufacturers
and importers of packaged products (KIDV, 2019a).

In 2020 and 2021, waste suppliers have begun paying closer attention to details concerning
recyclability by either experimenting more strongly with achieving the recyclability of
particular materials that hinder the transition, such as PP or by redesigning all the components
of the packaging to be fully recyclable, rather than only the main component. In particular,
Friesland Campina's R&D department has also developed a new "zipper" that enables (the
label) the separation from the bottle (Basic Materials & Resources Monitor Worldwide, 2021),
while Nestlé launched recyclable solutions for its Purina wet pouches in collaboration with
Amcor (Nestlé, 2020). Finalized summaries and informative platforms have been developed
as a result of the knowledge diffused in the mission, such as the KIDV's Recycle Checks to help
companies make their packaging recyclable (KIDV, 2021a) and the Pack forward website,
which provides an overview of essential themes that influence the sustainability of packaging.
Nonetheless, PROs, such as CEFLEX and KIDV, have introduced multiple guidelines and
roadmaps that enhance the prioritization of MR issues within the agenda and the guidance of
recyclability matters while reinforcing the achievement of the agreed targets (CEFLEX, 2020),
(KIDV, 2020a). Moreover, further clarifications over when those goals/targets would be
enforced were also announced. In particular, the Dutch recycling targets and the European
recycling targets would be enshrined in law and implemented with effect from 2021 (Thai
News Service, 2020).

The participation of third parties, such as certification schemes, enhanced the conception of
the legitimacy of the products placed on the market. For instance, cyclos- HTP, an
independent testing laboratory, certified Amcor’s Eco-Tite R (Newstex Blogs, 2020). Several
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platforms were developed to coordinate the value chain and keep pace with the transition,
and progress reports were also being conducted. For example, the Platform of Sustainable
Packaging Innovators is a platform focused on innovation in packaging (KIDV, 2021b). Other
initiatives were also affected as a response to keeping pace with the mission, such as the "
New Plastics Economy Global Commitment", an initiative that units more than 500 signatories
in the value chain around various 2025 targets in line with a shared vision of achieving a CE
for plastics, launched by Ellen MacArthur Foundation and the United Nations Environment
Program (VEOLIA, 2020). However, the COVID-19 pandemic impaired the performance of the
path by increasing the amount of plastic consumed and hindering the separation and recycling
process (States News Service, 2020). Furthermore, there is no sufficient demand or a well-
performing stream for r PP (Plastic Recyclers Europe, 2020), while exports of plastic waste
continued, which are negatively influencing the mission (States News Service, 2020); (CE
Noticias Financieras English, 2020a).

Functional Analysis of Mechanical Recycling

The historical event analysis indicated that the drivers of this path are associated with the high
experimentation undertaken by the value chain regarding recyclability, either in product
design or the optimization of recycling technologies (MF1). High directionality and guidance
on recyclability also exist. Actors have prioritized this path in the circular agenda, agreed on
the shared goals and targets, and published strategies, plans, and roadmaps to navigate the
further acceleration of the path (MF4A). Furthermore, sufficient market creation exists, with
numerous waste suppliers placing recyclable products on the market, increasing customer
demand for such circular solutions (MF5). The value chain promotes the acceleration of the
path by advocating or lobbying for it through their actions and commitments (MF7). The path
drivers and their patterns indicate that MR is experiencing the early stages of the acceleration
phase, with demand currently being established.

However, the analysis also identified several barriers related to the mission’s functions. On
occasions, particularly in the use of recycled materials in food contact, the legislation was
highlighted as confusing by plastic producers (-MF4B), who become discouraged with
supplying recycled materials resulting in problems created in demand despite the quality
recyclate. Nonetheless, differentiation in the mechanical characteristics of recycled plastics,
such as transparency or color, also negatively affects the demand for such materials both in a
B2B and B2C level (-MF5). Moreover, the strong orientation that the mission has for certain
plastic materials over others (PE over PP) creates a market gap in the supply-demand of
plastics. This barrier reinforces the lack of infrastructure for flexible plastics other than PE and
hinders the further acceleration of the system (-MF8). While the Dutch recycling systems for
flexible plastic packaging can optimally recycle only PE, the waste supply is formatted
correspondingly, and attention to developing infrastructures for other flexible plastics, such
as PP, decreases significantly (-MF6). Finally, exporting flexible plastic packaging waste
reinforces the old, linear system and destabilizes the allocation of the resources to the path (-
MF6).

Figures 3—11 depict a graphical representation of the path per year and per function. For each
of the MFs, the number of gathered events with a positive or negative effect on the path per
year is presented.
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Figure 3: Overview of the fulfilment of MF1 per year
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Source: Own Creation
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Figure 6: Overview of the fulfilment of MF4A per year
Source: Own Creation
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Source: Own Creation
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5.3.2. Chemical Recycling
Historical Event Analysis (2015-2021)

Agreement on the goals and targets of CR occurred in the later stages of the transition. It
mostly involved the industry itself, with many incumbent plastic producers promoting
initiatives to focus attention on CR and include it as a priority in the circular agenda and engage
more actors in the shared goals. Many plastic producers, particularly incumbent and niche
companies, experimented with chemically recycling flexible plastic packaging, with many
promising pilot projects occurring in the NL (North Sea Foundation, 2017). In 2017, actual
plants were established that attempted to recycle plastic packaging and develop new
products. Examples included Fitzroy Amsterdam, which took a new approach to chemically
reusing beach plastics for packaging by establishing a new plant in the NL (Basic Materials &
Resources Monitor Worldwide, 2017). Other plastic producers conducted agreements and
collaborations with several institutions, such as LyondellBasell, which signed an agreement
with the Karlsruhe Institute of Technology to develop a new catalyst and process technology
to break down post-consumer plastic packaging, into monomers for reuse in polymerization
processes (ICIS Chemical News, 2018b). Actors began increasing their financial support toward
the path by funding multiple events and projects and making new infrastructure available as
part of a EUR 6.3 million budget from the EU (Ahlstrom, 2017). In the following year, other
actors became involved, such as the government, with initiatives that promoted the
development and upscaling of the path and the engagement of the value chain towards the
resource conservation and climate gains regarding CR (KIDV, 2018b). However, the further
engagement of other actors in the chain, such as plastic producers, was considered important
for the path to gain the corresponding legitimacy (KIDV, 2018b). However, more attention and
the reallocation of the resources of other actors, especially the EU, were essential for the
further acceleration of the path (ICIS Chemical News, 2018c).

By 2018, it was clear that CR involved challenges, and the exchange and diffusion of
knowledge were placed in the spotlight for several challenges to be addressed (KIDV, 2018b).
The publication of finalized studies and factsheets began providing more specific insights
about the path. In fact, some of the results were highly profitable and reinforced the positive
perception of CR in the Dutch market, with several plastic waste streams getting potentially
recycled in the future (KIDV, 2018b). Despite the favorable potential of the path to achieving
circularity, it was stated that chemical recycling was unlikely to become sufficiently extensive
in a short enough time that is proposed (ICIS Chemical News, 2019). However, it was expected
that higher levels of participation by actors in the path would increase the directionality and
enhance its development (ICIS Chemical News, 2019).

No stimulation of the market occurred until 2019, when more activities for upscaling the
market were introduced, and actors, especially recyclers and plastic producers, began
collaborating to support further prosperity regarding the path (ICIS Chemical News, 2019).
Examples of such collaborations included the one between RPC and Netherlands-based paints
and coatings firm AkzoNobel (ICIS Chemical News, 2019). From 2019 onwards, both waste
suppliers and PROs began announcing more ambitious pledges to accelerate the development
of the path by expressing positive commitments and setting relevant targets. Shell, for
example, announced its ambitious plan to use one million tons of plastic waste per year in its
chemicals’ plants by 2025 (PR Newswire, 2019), while the Netherlands wants 10% of domestic
plastic production to be replaced by recyclate from chemical recycling by 2030 (KIDV, 2020b).
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Moreover, other plastic producers partnered with chemical producers to enhance the
acceleration of the path in the market. In particular, Berry Global Group announced its
collaboration with global chemical industry leader SABIC for producing and using polyolefin
resins made from chemical recycling (Berry Global Group, 2019). More financial transactions
took place in the years that followed, involving investments, funding, and sponsorship.
Examples included the virgin polymer producer Indorama investing in companies in the USA
and the Netherlands (Industrial Goods Monitor Worldwide, 2019), or the EU-funded project
aiming to depolymerize MMA and chemically recycle (ICIS Chemical News, 2019). Moreover,
several actors organized coalitions focused on the acceleration of the path. The European
Coalition for Chemical Recycling brought together associations along the plastics value chains
with an interest in the development and use of chemical recycling (European Coalition for
Chemical Recycling, 2021), while the Alliance to End Plastic Waste is a non-profit organization
uniting the value chain and working with finance, governments and civil society (Alliance to
End Plastic Waste, 2021). In addition, essential waste suppliers, such as Shell, were also
identified and participated in some of those coalitions to accelerate the path (PR Newswire,
2019). Plastic producers began announcing the launching of materials in the market derived
from chemical digestion as part of their portfolio and primarily by conducting deals between
industries. For instance, SABIC and Plastic Energy will develop the TRUCIRCLE portfolio, made
from upcycling mixed and used plastic with chemical digestion (Chemical Industry Digest,
2021).

Functional Analysis of Chemical Recycling

In this case, the function driving the acceleration of the path is mostly the high expectations
of the value chain regarding CR’s ability to achieve a CE within the domain (MF4B). These
expectations are also reflected in the high experimentation conducted by waste suppliers
(MF1) and the effort to coordinate the value chain by organizing relevant coalitions (MF8).
Thus, the path drivers and their patterns indicate that CR is experiencing its development
phase, in which the high levels of experimentation will eventually result in the commercial
application of the produced materials.

However, issues in developing a united definition for the path and what it entails obstruct its
development (-MF4A). In particular, while using the output products as fuel is currently not
classified as recycling in Europe (KIDV, 2019b), many actors perceive otherwise. Nonetheless,
no established market currently exists, and the path is expected to be commercialized over
the next five years (-MF5).

Figures 12—20 depict the graphical representation of the path per year and per function. For
each of the MFs, the number of gathered events with a positive or negative effect on the path
per year are presented.
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Figure 12: Overview of the fulfilment of MF1 per year
Source: Own Creation
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Figure 13: Overview of the fulfilment of MF2 per year
Source: Own Creation
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Figure 14: Overview of the fulfilment of MF3 per year
Source: Own Creation
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Figure 15: Overview of the fulfilment of MF4A per year
Source: Own Creation
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Figure 16: Overview of the fulfilment of MF4B per year
Source: Own Creation
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Figure 17: Overview of the fulfilment of MF5 per year
Source: Own Creation
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Figure 18: Overview of the fulfilment of MF6 per year
Source: Own Creation
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Figure 19: Overview of the fulfilment of MF7 per year
Source: Own Creation
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Figure 20: Overview of the fulfilment of MF8 per year
Source: Own Creation
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5.3.3. Bioplastics
Historical Event Analysis (2015-2021)

Since 2015, plastic producers have experimented with bioplastics and announced future
launches in the market. For instance, Teknor Apex had announced a new series of
masterbatches for polylactic acid (PLA) bioplastic (Product News Network, 2015). Moreover,
from the early stages of the transition, companies within different sectors have experimented
with processes of water treatment that result in bioplastics as by-products (PR Newswire
Europe, 2015). Other projects, introduced as collaborative actions between plastic producers
and organizations, aimed at developing biodegradable flexible products as valuable
substitutes for conventional plastic. Examples included TNO and Dutch bioplastic producer
Rodenburg collaborate to manufacture biodegradable sanitary napkin (Bioplastics Magazine,
2015). Actors actively developed new knowledge regarding flexible plastic packaging by
conducting collaborative research projects with knowledge institutions, such as universities.
Paper Foam worked with Aachen University to formulate bio-based packaging while avoiding
the dreaded moisture effects from Veuve Cliquot use (Industrial Goods Monitor Worldwide,
2015). Several projects that began as experiments became fruitful in the years that followed,
which resulted in an extension of the — potentially collaborative — research to obtain more
insights about product design. For instance, the collaboration between Bio-on and AkzoNobel
aimed to further explore the use of biodegradable and bio-based polymers in coatings to
prevent the unwanted accumulation of marine organisms (Thomson Reuters Practical Law,
2015).

Simultaneously, courses and workshops for identifying and overcoming limitations in using
bio-based materials in flexible plastic packaging were also taking place. Further efforts were
made to clarify the role of bioplastics within the CE, involving knowledge institutions and the
government. In particular, the report by research agency CE Delft and the Ministry of
Infrastructure and the Environment gave significant insights regarding under which conditions
bio-based plastics contribute to a circular economy (KIDV, 2017). Knowledge diffusion played
an essential role for many actors in the value chain, which aimed to conduct deals between
industries and sectors to transfer knowledge and assist in the upscaling of the path. For
example, Holland Bioplastics was established to share as much knowledge as possible about
bioplastics and to connect relevant parties. The aim was to provide clear, consistent
information about the opportunities offered by bioplastics (Renewable Carbon News, 2015).
Moreover, events and consortiums enhanced information concerning the mission among the
actors. In 2017, the results of ongoing research allowed for a deeper comprehension of the
path's role in the transition to a CE. CE Delft concluded that bio-based plastics could contribute
to reducing CO2 emissions and to reducing the demand for fossil raw materials (KIDV, 2017),
while factsheets that illustrated the diffused knowledge of the topic began to be published
(KIDV, 2017). However, even though valuable information was obtained concerning the better
treatment of bioplastic, other studies revealed that this knowledge was not being well
transmitted within the entire value chain, with several actors ignorant of the information. In
a survey of 1,700 citizens published at the 11th European Bioplastics Conference in Berlin,
almost half (43%) had heard of the term 'bioplastics,' but 84% of those had no idea what it
meant (Eagle, 2018).

By 2018, companies had successfully established plants to produce bioplastics by using
biotechnologies. Bio-on completed the first test phase for the unique bioplastic production
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facility (Hugin, 2017), while in the Netherlands, Sappi has built a pilot-scale plant to produce
cellulose nanofibrils (CNF) (PrintWeek MEA, 2020), which continued in the following years.
Major actors in the value chain, mainly waste suppliers, began supporting the use of those
materials by incorporating them into their commitments or even portfolios (KIDV, 2019c).
However, the same attitude was not shared by all the actors in the value chain. In particular,
the Dutch government failed to properly guide the acceleration of bioplastics, given that there
are misunderstandings of the regulatory framework and the shared goals of the pathway
(KIDV, 2019c). Accordingly, negative discourse arose regarding the existing confusion
surrounding the shared vision of bioplastics, which also entailed the indirect effects of
bioplastics in achieving a CE (KIDV, 2019c) ;(Simon, 2019).

The publication of the Action Plan for bio-based plastics by KIDV was aimed at escalating the
demand for bioplastics and the saturation of the market (KIDV, 2020c). The Dutch market has
demanded bioplastic packaging as a circular solution. At the same time, it is expected to attain
higher growth post-2020, with the NL being an essential player (CE Noticias Financieras
English, 2020b). The path has achieved significant acceleration due to the reallocation of
financial resources by multiple actors in the value chain, such as increasing funds and grants
by government bodies and universities to develop novel biomaterials (GlobeNewswire, 2021).
However, the reallocation of resources towards bioplastics might also be linked to an indirect
decrease in the allocation of resources to other sectors designed to achieve a CE. As stated in
several articles, the term 'bio' is not synonymous with lower environmental impact, as
alternative feedstocks to fossil fuels can be linked to high GHG emissions, compete with land
for food purposes, or drive land use change (States News Service, 2020). Further engagement
of the value chain has begun, with plastic producers developing advocation partnerships to
accelerate the path in other packaging aspects. In particular, the Interreg Northwest Europe
project CurCol included partners from research labs in Ireland, Germany, Belgium, and the
Netherlands and developed biodegradable yellow pigments (Coons, 2020). Finally, waste
suppliers have organized coalitions to keep pace with the transition, while multiple events to
coordinate redesign or reorientations in the path involving the entire value chain have taken
place. For instance, in Europe, a multi-country collaboration was investigating to replace
synthetic dyes in bioplastics with non-toxic alternatives made from turmeric (Coons, 2020).

Functional Analysis of Bioplastics

The historical event analysis indicated that the factors driving the path are mostly connected
to the industry. Waste suppliers have experimented with the materials directly or indirectly
(bioplastics as by-products of other processes; MF1). Moreover, plastic producers and
retailers/brands have placed such products on the market, allowing for the further
establishment of the path in the mission (MF5). Thus, bioplastics are experiencing their take-
off phase in the mission, in which the market for such materials is growing.

However, the analysis also identified several barriers related to the MFs. First, the legislation
itself appears to be one of the essential obstacles. The regulatory framework is perceived as
complex and unclear regarding the product design requirements and recovery of bioplastics
(-MF4). Nonetheless, despite the existence of multiple products made of bioplastics in the
market, consumers have difficulty comprehending the differences between bio-based and
biodegradable plastics and how they should dispose of them (-MF7). Finally, despite clarifying
the contribution of bioplastics to the path to a CE, they are still not strongly supported by the
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essential actors in the value chain, such as KIDV, which prefer recyclable and reusable
packaging bioplastics (-MF7). The indirect effects of bioplastics on other aspects of climate
change, such as land use, create second thoughts about the eligibility of the path (-MF4B).

Figures 21-29 depict the graphical representation of the path per year and per function. For
each of the MFs, the number of events with a positive or negative effect on the path per year
are presented.
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Figure 21: Overview of the fulfilment of MF1 per year
Source: Own Creation
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Figure 22: Overview of the fulfilment of MF2 per year
Source: Own Creation
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Figure 23: Overview of the fulfilment of MF3 per year
Source: Own Creation
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Figure 24: Overview of the fulfilment of MF4A per year
Source: Own Creation
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Figure 25: Overview of the fulfilment of MF4B per year
Source: Own Creation
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Figure 26: Overview of the fulfilment of MF5 per year
Source: Own Creation
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Figure 27: Overview of the fulfilment of MF6 per year
Source: Own Creation
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Figure 28: Overview of the fulfilment of MF7 per year
Source: Own Creation
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Figure 29: Overview of the fulfilment of MF8 per year
Source: Own Creation

5.3.4. Reusables
Historical Event Analysis (2015-2021)

From the early stages of the transition, the value chain had already begun committing to the
reusability of plastic materials. The Raw Material Agreement suggested having the Dutch
economy operating based on reusable raw materials (Government of the Netherlands, 2017).
The industry also agreed with prioritizing the path in the agenda (States News Service, 2017).
However, in 2017, waste suppliers were held to account for not appropriately keeping pace
with the goals. In particular, Greenpeace specifically criticized the lack of "commitments,
targets or timetables to reduce the amount of single-use plastic bottles used" (Cooper, 2017).
The lack of development and information about the reusability of plastic packaging was
apparent from the early stages of the transition. From 2017, actors in the value chain,
specifically PROs, began expressing their concerns about the absence of know-how on the
reusability of plastic packaging. Greenpeace's report exposed the lack of progress in reusing
bottles and suggested that this needs to be given greater prominence in sustainability
strategies if further damaging criticism was to be avoided (Cooper, 2017). However, the value
chain had established more serious engagement with this path by 2018. At that time, several
waste suppliers announced the removal of multiple single-use products, while PROs expressed
higher expectations of the upcoming requirements in product design endorsing reusability
(ICIS Chemical News, 2018c). Simultaneously, the EU Commission proposed a ban on single-
use packaging to further accelerate the direction of the path, with multiple waste suppliers
responding with the removal of certain products. For instance, Lipton has discontinued the
use of plastic straws and lids in all cocktails and plastic mashers in the hospitality industry
(Targeted News Service, 2019). In 2020, a Directive came into force, which implemented the
ban of single-use plastic packaging by July 2021 while setting higher percentages in the desired
goals for reusable plastic packaging (States News Service, 2020). In particular, 74% of all
packaging materials in the Netherlands must be recycled and reused by 2025 (Thai News
Service, 2020). Moreover, this year, significant actions have been undertaken by Dutch
retailers to achieve the desired goals. Examples included Albert Heijn wanting the plastic bags
to disappear from all Dutch stores by the end of this year at the latest (Retail Detail, 2021).
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Functional Analysis of Reusables

In this case, the historical event analysis indicated that PROs have strongly supported the
contribution of this path to the CE within the domain. The increase of reusable, flexible plastic
packaging has been highlighted among the value chain and the shared mission (MF4A).
Significant actors in the value chain, such as KIDV, advocate packaging reusability (MF7).
Moreover, the single-use plastic directive that bans disposable packaging by July 2021 is a
substantial measure for keeping pace with the path by reorienting the value chain (MF8). The
path is experiencing its predevelopment phase, in which the direction of the path is
established, and potential prototypes may occur.

However, the analysis also identified multiple barriers that relate to the MFs. The industry is
not active in experimentation regarding the path (-MF1), while reusable plastic packaging is
almost nonexistent in the market (-MF5). In addition, the value chain seems to be missing
know-how aimed at implementing reusability in the sector (-MF2). Nonetheless, all those
barriers are also reflected in the significantly low reallocation of resources towards this path
(-MF®6).

Figures 30—-38 depict the graphical representation of the path per year and per function. For
each of the MFs, the number of events with a positive or negative effect on the path per year
are presented.
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Figure 30: Overview of the fulfilment of MF1 per year
Source: Own Creation
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Figure 31: Overview of the fulfilment of MF2 per year
Source: Own Creation
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Figure 32: Overview of the fulfilment of MF3 per year
Source: Own Creation
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Figure 33: Overview of the fulfilment of MF4A per year
Source: Own Creation
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Figure 34: Overview of the fulfilment of MF4B per year
Source: Own Creation
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Figure 35: Overview of the fulfilment of MF5 per year
Source: Own Creation
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Figure 36: Overview of the fulfilment of MF6 per year
Source: Own Creation
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Figure 37: Overview of the fulfilment of MF7 per year
Source: Own Creation
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Figure 38: Overview of the fulfilment of MF8 per year
Source: Own Creation
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6. ANALYSIS

6.1. Interaction Between Paths

Several relationships among the paths were identified through the historical event analyses.
The significant attention paid from the early stages of the transition to MR has assisted in
exploring alternative methods of recycling and the gradual establishment of CR in the circular
map (complementary). At present, the two paths are experiencing an independent course,
with the value chain primarily focusing on MR. However, the future development and
optimization of CR may entail the destabilization of MR in the mission. The value chain might
perceive CR as the ultimate solution and stop considering recyclability when designing and
manufacturing or disposing of plastic products, resulting in pollution from different
combinations of plastics or additives that will disturb any recyclability process. Nonetheless,
despite the acceleration of CR in the mission and its support, several actors suggest it should
not be perceived as the "holy grail" and advocate more substantial support towards design
for recyclability.

Moreover, bioplastics appear to have a dual relationship with MR. On the one hand, the two
paths have a symbiotic relationship because if bioplastic is not disposed of properly, it may
hinder the recycling process and decrease the value of the recyclate. On the other hand, the
two paths also have a competing relationship regarding business operations. For plastic
producers, it is easier to claim circularity in their portfolios by manufacturing bio-based or
biodegradable products than totally recyclable ones due to the properties of the functional
barriers those materials possess. Moreover, despite several actors (i.e., consumers) appearing
quite ignorant regarding bioplastics' fundamental properties, plastic producers tend to place
more bio-based or biodegradable products on the market than recyclable ones. Nonetheless,
bioplastics have been identified as contributing to some aspects of the CE that might create a
rebound effect in demand for such packaging, with consumers preferring such products over
others and considering them a legitimate, sustainable alternative. However, higher demand
for bioplastics is simultaneously associated with competitive indirect effects on other aspects
of sustainability, such as land use, land change, and biodiversity.

The high prioritizing of MR in the mission might also produce a competitive relationship with
the other paths, especially reusables. The great attention paid to achieving the recycling goals
and the design requirements has "occupied" the mission, which has resulted in the neglect of
the reusability of plastic packaging within the domain. Reusability for flexible plastic packaging
is almost nonexistent, despite the high directionality. However, to achieve circularity, a
reduction in the volumes of flexible plastic packaging entering the system should also occur.
The reduction of plastic packaging through reusability, in addition, would complement the
performance of MR since less plastic packaging would need to be recycled.

6.2. Policy Developments
6.2.1. Mechanical Recycling

In the case of MR, there is a coherent and precise direction through roadmaps, factsheets,
and checklists concerning how plastic producers and retailers should operate in terms of
recyclability for flexible plastic packaging. However, the regulatory framework is perceived as
confusion regarding the use of recycled materials. In particular, difficulties in distinguishing
the eligibility of recycled plastics for food contact may discourage the demand for such
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materials. Nonetheless, significant and fluctuating price differences between virgin and
recycled plastics decrease the demand for such materials. Therefore, the policies should
orient towards balancing the regulatory framework, so it is understandable by the entire value
chain and promote both recyclability in design and the implementation of recycled plastics. In
this manner, the market gap between supply and demand could be stabilized, and further
development of the path could occur.

Furthermore, a simplification of the regulatory framework in terms of applications of recycled
plastics in food contact would reinforce the use of such materials by plastic producers and
boost demand, which is necessary for recyclers and converters. Nonetheless, policies should
focus on creating a breeding ground for recycled plastics over virgin ones, which could be
achieved by levying a tax on virgin plastic packaging. In fact, as of January 1st, 2021, EU
member states must pay €0.80/kilo of non-recycled waste (European Commission, 2021).
Many countries in the EU have already begun implementing such measures. For instance, Italy
taxes single-use plastic, except for compostable plastic or plastic made from recycled
materials. Lithuania, in addition, taxes multilayer laminates, while the UK has implemented
taxation on the packaging that is not made of at least 30% recycled materials (KIVO Group,
n.d.). The adaption of stricter Extended Producer Responsibility (EPR) schemes could also
enhance the breeding ground for recycled plastics. The NL has had EPR schemes in place since
2012, and progress has been made, but there is still considerable work to be done. At present,
the mission and EPR schemes are focused on quantity over quality (The Polymer Research
Platform, 2020). Consequently, there are recycling infrastructures in place, but they only
operate with PE while PP is still neglected. EPR schemes should focus on coordinating the
value chain towards developing the proper and necessary innovative solutions to stimulate
the supply and demand of recycled plastics.

6.2.2. Chemical Recycling

In the case of CR, the value chain anticipates the acceleration of the path, while numerous
plastic producers are already experimenting with the path. PROs have published several
documents to navigate the acceleration of CR, and the existence of coalitions supports the
coordination of the path. However, problems occur, as not all the actors define CR similarly,
which fails to fulfil directionality. Nonetheless, the actors have stated that the path will be
properly scaled up in approximately five years. Therefore, policies should precisely define
what CR means to the CE and correspondingly engage all the actors. To achieve a faster scale-
up, policies should take advantage of the high levels of experimentation and assist the value
chain in incrementally placing products on the market, rather than expecting the “ultimate
plan.” Moreover, once the CR is scalable, policies should pay close attention to promoting the
path. While CR is broadly perceived as the “holy grail,” once it is commercialized, it could
create severe rebound effects on the supply of flexible plastic packaging since the value chain
might think that all the problems have been solved. However, policies should keep a low
maximum percentage of chemically recycled flexible plastic packaging, mostly consisting of
the amount of plastic that cannot be recycled in other ways. Therefore, CR policies should be
oriented toward accelerating the path, but it should be considered a supplementary solution
to the plastic problem, not the ultimate one.
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6.2.3. Bioplastics

In the case of bioplastics, the industry itself is accelerating the path. Waste suppliers have
been working with bioplastics. Indeed, once the contribution of bioplastics to the CE was
identified, multiple products were placed on the market. However, the regulatory framework
confuses the actors regarding how they should process those materials and consumers, as
identified, who are not adequately engaged with the path by neglecting specific properties
and requirements. Moreover, bioplastics are associated with indirect effects on other aspects
of sustainability, such as land-use.

Therefore, policies should focus on a triad to accurately accelerate the path:

a. Policies should simplify the regulatory framework and clarify any misconceptions by
developing a closer relationship with waste suppliers and recyclers to find common
ground regarding what is placed on the market and how it should be recovered.

b. Policies should consider the indirect effects that the use of bioplastics has on the
environment. To do so, policies could set a maximum ceiling on how many products
made of such materials could be placed on the market by plastic producers. EPR
schemes could also assist by ensuring that companies do not excessively use
bioplastics while guaranteeing that any relevant product fulfils all the recyclability
requirements.

c. Attention should be paid to the proper engagement of end-consumers regarding the
path by educating them regarding the properties and disposal of such products to not
disturb the recycling process.

6.2.4. Reusables

Reuse has the lowest rate of development because, as far as could be ascertained, reusable,
flexible plastic packaging is not represented in the (Dutch) market. However, reuse is an
increasingly important topic as it is in line with the policy goals of achieving a CE in 2050 and
can be considered extremely valuable in terms of circularity. Reusable packaging reduces
material use and tackles the plastic soup problem as it prevents environmental leakage.
Furthermore, it can be combined with different paths, such as bioplastic. Nonetheless, as
highlighted, the reuse of plastic packaging is challenging due to limited cleaning capabilities.

A lack of knowledge on the topic is apparent among the value chain. Therefore, policies should
primarily focus on developing the desirable know-how for implementing the path in the
sector. Implementation could be achieved by promoting and funding experimentation so that
solutions could be developed. Moreover, policies should highlight the advantages of
reusability to plastic procurers and reward innovative solutions for utilizing any plastic
producers' losses in the transition. Finally, educating consumers will play a significant role in
the acceleration of the path. Policies should orient themselves toward precisely informing
consumers about the advantages of reusability so that the concept maintains its original value
and products are not frequently disposed of.
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7. DISCUSSION

Using the MIS framework and identifying the barriers and drivers of the four paths, this
master's thesis attempted to provide more insights into the transition to a CE for flexible
plastic packaging and better comprehend the paths and their interconnections. Furthermore,
assessing societal challenges using such a framework aligns with the spirit of the Dutch
Ministry of Economic Affairs and Climate by supporting the development of mission-driven
innovation policies for tackling such socio-technical matters.

As a result, while the mission of circular flexible plastic packaging has gained ground in the
circular agenda, insufficient actions are occurring to break down the old system and divert
actors from their bad habits. Therefore, the mission is mostly driven by ambitious
commitments rather than tangible actions. MR seems to be the most popular solution, driven
by high experimentation, strong prioritization in the mission's agenda, and established
support and advocacy, while a low reallocation of resources, the existence of negative
discourse, and a lack of infrastructure for certain plastics are hampering further acceleration
of the path. Bioplastics follow, led by high experimentation and development and the
commercialization of such products. However, a negative reputation and low advocacy inhibit
the further development of the path. The experimentation among waste suppliers, the high
expectations of the value chain, and coalitions have stimulated the acceleration of CR.
Nevertheless, the path is not estimated to be fully scalable for the next five years, while there
is still a misconception regarding the exact definition of the path. Reusables are generally
underperforming. Even though the value chain has identified the value of reusables and
numerous actors support their extensive implementation, the desirable know-how is missing
at the moment to transform those commitments into actions.

The paths' interrelationships also reinforce the identified drivers and barriers. CR appears to
complement MR at present since the acceleration of the latter stimulates the development of
the former. However, the two paths may also develop a competing relationship concerning
resources and attention in the future, with critical consequences for the mission. Bioplastics
also have a dual relationship with MR. First, the two paths complement each other because a
high-quality recyclate requires the proper disposal of bio-based and biodegradable plastic
packaging. Yet, they also have a competing relationship. Many plastic producers claim
circularity by incorporating bioplastics into their portfolios instead of fully recyclable products
due to the advantages of the materials' functional properties or cost and time efficiency.
Finally, MR also has a competing relationship with reusables. Recyclability has captured most
of the attention and resources in the mission, with the total value chain associating itself with
the path in one way or another and neglecting reusability, despite its equal significance.

7.1. Limitations and Further Research

This research systematically assesses the flexible plastic packaging domain based on a
thorough literature review from 2015-2021. To better understand the drivers and barriers of
the paths, future research should focus on interviewing the relevant actors within the value
chain. Interviews with waste suppliers, PROs, recyclers, and converters could assist in
obtaining deeper explanations of each path and gain insights from different perspectives in
the value chain. Furthermore, including end-consumers in future research would be of great
consequence. Insights into consumers’ behaviors and their operations regarding the topic
could be gathered with questionnaires distributed to several customer clusters. In this way,
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more efficient and concrete policy development could take place and further accelerate the
transition to a CE in the flexible plastic packaging domain.

In missions, social problems and innovative solutions interact; this increases the complexity
of a structural-functional analysis compared to a conventional one TIS. Therefore, in order to
maintain the overview and feasibility, some aspects may lose their level of detail (Wesseling
& Meijerhof, n.d.). Furthermore, the MIS framework is relatively new, and the indicators used
in this research need to be further improved and specified for this framework in particular. In
addition, more empirical cases are necessary to better solidify an appropriate set of indicators
specifically for MIS. In the analysis, the blind coding was conducted by one individual.
However, to ensure the objectivity and validity of the result, the database was reviewed three
times. Moreover, the analysis does not include any literature written in Dutch, despite the
specificity of the scope (the NL).
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8. CONCLUSION

This master’s thesis aimed to investigate the transition to a CE in the Dutch flexible plastic
packaging sector by identifying the main drivers and barriers to that transition. The MIS
framework was applied, a relatively new framework that seeks to comprehend and intervene
in the dynamics associated with solving a mission (Hekkert et al., 2020). Secondary data were
used for the problem-solution diagnosis and the structural analysis. The NL Plastic Pact
document identified the four paths (MR, CR, bioplastics, reusables) as the most appropriate
solutions, while a literature review revealed four actor categories: waste suppliers, producers
responsibility organizations, recyclers and converters, and third parties. A historical event
analysis was conducted to assess the functionality of the paths and identify the drivers and
barriers within the mission.

The majority of events indicated that most actions and commitments aim to build up a new
system rather than break down the old one. While the CE transition is underway, several
barriers regarding the paths are hampering that transition. In particular, for MR, the lack of
infrastructure for certain plastic materials, the low numbers of actually recyclable products in
the market, and some confusing aspects in the regulatory framework regarding the use of RC
are disrupting further development of the path. For CR, misconceptions about the exact
definition of the path and what it entails, and the expectation that it will be commercialized
after five years, constitute the principal barriers within the analysis. The development of
bioplastics within the mission is negatively affected by the complex and unclear regulatory
framework in terms of product design requirements and the recovery of bioplastics, which
results in misunderstandings and confusion for several actors regarding the disposal of such
products. Finally, the reusable path's main barriers are low experimentation and a lack of
know-how in developing reusable plastic packaging. As a result, there is weak market creation
for these products, while insufficient actors are reallocating their resources to develop this
path. Simultaneously, those barriers are also being reinforced by the competing
interconnections among the paths, such as MR with bioplastics and reusables, and the
potential for a competing relationship with CR in the future. Such insights can contribute to
the extension of knowledge regarding the development of the paths, their interconnections,
and the transition in general, while constituting a solid basis for further research and the
improvement of policy development to achieve a CE in the flexible plastic packaging industry.
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10. APPENDICES

10.1. Protocol for research involving human subjects.

Faculty of Geosciences Department of Sustainable Development and Department of Human
Geography and Spatial Planning

July 1, 2020
General Framework

This protocol is based on the UU protocol 'Principles regarding experimental research with
human test subjects'. It applies to research categories A (1.5 metres distance guaranteed), B
(1.5 metres distance not guaranteed, no human contact) and C (physical contact unavoidable).
Several measures are described in the UU protocol. The details are presented below.

Details

Logistics

This protocol serves as a guideline for starting research involving human subjects that takes
place off campus/on location during national Corona measures. By on-site research
involving human subjects, we mean surveys and interviews for which limited direct
contact with respondents is necessary as well as group interviews and small-sized workshops
(of up to 30 people). This protocol deals with a number of practical aspects relating to safety
and hygiene that need to be taken into account when starting on-site research involving
human subjects.

Principles / Basic ideas

1. On-site research involving human subjects can be initiated as long as the protocol is
then followed.

2. The measures stipulated by the government as well as the RIVM guidelines have been
taken as the starting point.

3. On-site work is carried out only on a voluntary basis, and this applies to both the
researcher and the participant.

4. On-site research involving human subjects may not be carried out if one of the people
involved has cold symptoms, lives with people with Corona-related complaints or
belongs to one of the high-risk groups or has been notified by GGD that they have
been in contact with a person with a Corona infection.

5. If, while carrying out the on-site research, a researcher develops complaints such as
mentioned in section 2 or receives a notification about contact with an infected
person, the researcher needs to go home immediately and must report this as soon
as possible to the relevant supervisor as well as to the respondents or participants.

6. If, during the on-site research, a respondent or participant develops complaints or
receives notification of contact with an infected person, the researcher needs to go
home immediately and must report this as soon as possible to the relevant supervisor.
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7. The researcher must keep a 1.5 metre distance from the respondents or participants
at all times. The participants must also keep a 1.5 metre distance from each other,
unless they live in the same household and/or are children under the age of 12.

8. |If several respondents or participants are present on the site, it must be warranted
that they can maintain the Corona safety and distance measures appropriate to their
age group. The meeting room should also be easy to ventilate.

9. If respondents are the responsibility of a company, government agency or social
organisation, then the guidelines of the organisation in question are leading, and the
researcher must comply with these guidelines.

10. Researchers must keep a 1.5 metre distance from each other, unless
proximity/contact is necessary for the research involved. In such cases, personal
protective equipment such as face masks and gloves should be used. The faculty will
provide all personal protective equipment necessary to enable the on-site research
involving human subjects. The measures necessary for each research category (A, B
and C) are described in greater detail in the general protocol for research involving
human subjects.

11. These guidelines apply to research in the Netherlands and abroad, taking into account
national and international agreements regarding travel and residence. Research
abroad is possible, provided the Ministry of Foreign Affairs has not given negative
travel advice (code orange or red) and the country concerned has itself not announced
any travel restrictions.

12. For research involving human subjects that takes place in the Netherlands, the explicit
consent of the supervisor is not required. If such research takes place abroad, the
explicit consent (oral or written) of the direct supervisor is necessary, also with a view
to safety and insurance.

Contact with respondents and participants of workshops.

The measures in the UU protocol for category C research apply when in contact with respondents.

More specifically:
Do not shake hands.
Sneeze and cough in the crook of your elbow.
Researchers must wash their hands properly for at least 20 seconds before and after each
contact with a respondent. Suitable hand washing equipment is required on-site (i.e.
disinfectants must be available).
If respondents or participants need to work with test material or questionnaires, they must wash
their hands properly for at least 20 seconds before the start of the test or interview and also
after the study has ended. This should also be done after the material is handed in to the
researcher by the participants.

Transport

Preferably, the researcher uses his own transport to travel to the research location. If

possible, public transport should not be used. However, if it is unavoidable and public

transport is used, the researcher must comply with the applicable national regulations
regarding travel on public transport in times of Corona.

Correspondence with respondents/participants
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Prior to on-site research, respondents and/or participants will be contacted by telephone or
email to explain the Corona-related precautionary measures during the research, as well as
to discuss any arrangements and requests from the institution where the respondents or
participants work. If desired, the ‘Protocol on on-site research involving human subjects’ will
be sent.

Stay home rules for researcher, respondent and participant.

If the researcher, respondent or participant has one or more of the following (respiratory)

complaints, the on-site survey cannot be carried out.

*  Rhinitis, or the common cold.

*  Coughing.

» Difficulty breathing/shortness of breath.

» Afever higher than 38 °C.

» If aresearcher, respondent or participant has tested positive for Corona, they should
stay home for at least 14 days. They may then only be involved in the research again if
they are free of complaints after these 14 days.

* If someone in the household of the researcher, respondent or participant has a fever of
more than 38 °C and/or shortness of breath, this researcher, respondent or participant
should also stay at home.

It needs to be checked whether the respondents/participants have complied with these
requirements, both when arranging the research and at the start of it.
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10.2. Database

General details
Type of
organization (New
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2015
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Date Event description (text, summary, website, etc.)
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& OTHER
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1n 2015, the Netherlands was one of the 193 members of
the UN to adopt the 2030 agendafor sustainable
development, operationalised nterms of the 175DGs.
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https: dgnederl

nd.nl/wp-
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6/SDG-Dutch-context-
2019 web.pdf

Organizations

Dutch
Government
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2015
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The Amsterdam Economic Board has initiated a ircular
economy programme in January 2015

Circularinitiative

https:
‘omichoard.com/en/initi

amsterdamecon
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Producer
Responsibility

Amsterdam

a-circular-economy

Organizations

General

()1

The programme isin close cooperation with the
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Partcipation

https://amsterdamecon
‘omichoard.com/en/initi

wards|

a-circular-economy

Producer
Responsibility
Organizations

Amsterdam
A

governments,
business,
knowledge
institutes and
citizens

General

()1

2015

The introduction of PMD, the combined collection of
1| plastic packaging, metal packaging and drink cartons in
the Dutch recyling system.

New circular
programme

http: astematt

ers.eu/news/plastic-

recydling-leap-in-quality]

needed

Recyclers

MR

(1

2015

Netherlands-based plastics recycling firm QCP has
selected technology providers forthe frst phase of its
100,000-metric ton capacity plant to be built at the
Chemelot campus in the Netherlands

New plant

https: recydlingto

day.com/article/qcp-
netherlands-plastic-
recydling/

Recyclers

New entrants

MR

(1

2015

Supermarket chain PLUS isintroducing fuit containers
that are no longer provided with 2lid, but with foil

New initiative

https://kidv.nl/zacht-

verpakking

Waste supplier

Retailer

1

Together with fruit and vegetable supplier The
Greenery, PLUS

https://kidv.nl/zacht-

i I

Partnership

verpakking

Waste supplier

Retailer

(1

Asaresult, PLUS introduces for the softfuit containers
withaaresealable foil, which replaces the plastic id

New initiative

https://kidv.nl/zacht-

i I

verpakking

Waste supplier

Retailer

(91

2015

Anew series of masterbatches for polylacticacid (PLA)
19 bioplastic was announced today by Teknor Apex
Company.

New project

(March 19, 2015
Thursday). In Alliance
with Takemoto, Teknor

Apex Develops
Masterbatches That
Boost HOT and Impact
and Cut Cycles for PLA
Biopolymers. Product
News
Network, hitps:/fadvanc|
edlexis
com.proxyibrary.uu.nl/
api/document2collectio

tem:SFIB-6PS1-DYTE-
TOCB-00000-
008context=1516831,

Waste supplier

Plastic

Pr 2
nt

Bioplastic

1 (1

The projectis in aliznce with Takemoto and
NatureWorks

New project

(March 19, 2015
Thursday). In Alliance
with Takemoto, Teknor

Apex Develops

Masterbatches That
Boost HOT and Impact
and Cut Cycles for PLA
Biopolymers. Product
News
Network. https//advanc
elexis
com.proxy.ibrary.uu.nl/
api/document2collectio

tem:SFIB-6PS1-DYTE-
TOCB-00000-
00Rcontext=1516831,

Waste supplier

Plastic

Py 2

nt

Bioplastic

(1

2015

Cellulac,the biochemical company hassigned a ive-
year partnership deal with Pharmailte.

Deals between
industries

(March 29, 2015).
Cellulacsigns
partnership deal worth
EUR3S millon. Sunday
Business
Post. https://advance-
lexis-
com.proxy.ibrary.uu.nl/
api/document2collectio

tem:SFMV-CBB1-FOBB-
SOTV-00000-
00Rcontext=1516831,

Waste supplier

Plastic producer,
New entrant

Bioplastic

(1

Cellulac il supply Pharmafilter with biodegradable
plastcs made from dairy and agricultural feedstocks
‘which it can use in turn to make disposable products to
be used in hospitals

Deals between
industries

(March 29, 2015)
Cellulacsigns
partnership deal worth
EUR35 million. Sunday
Business
Post. https://advance-
lexis-
com.proxyibrary.uu.nl/
api/document2collectio

tem:SFMM-CBB1-FOBB
SOTV-00000-

00&context=1516831,

Waste supplier

Plastic producer,
New entrant

Bioplastic

(41
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Pharmafilter, which is backed by the Dutch state, is
‘working with five hospitals in the Netherlands and
Denmark. It supplies each hospital with 600 tonnes of
bioplastics per annum which it will now source from
cellulac

Deals between
industries

(March 29, 2015).
Cellulacsigns
partnership deal worth
EUR 35 million. Sunday
Business
Post. https://advance-
lexis
com.proxy.library.uu.nl/

api/document?collectio

n=newsgid=urn:contentl
tem:SFMV.CBB1-FOBB:
SOTM-00000-
O08context=1516831,

Third party

Technology and
equipement
supplier, New
entrant

Bioplastic

(1

2015

April

Calysta s using biotechnology to enable development
of sustainable consumer products from methane, the
principal component of natural gas

New project

Jim Lane_ (April 5, 2015
Sunday). Calysta
Biofuels Digest's 20155
Minute Guide. Biofuels
Digest. hitps://advance.
lexis-
com.proxy.library.uu.nl/
api/document2collectio
n=newsaid=urn-content|
tem:5FPa-2Wa1-FOR.
NAF2.00000
008.context=1516831.

“Third party

Technology and
equipement
supplier, New
entrant

Bioplastic

)1

2015

In the Netherlands, bioplastics are already being used
by Albert Heijn, The Greenery, M+N, KLM, Rabobank,
Desch, Heineken and Grolsch

Participation

hitps://news.bio
based.eu/holland-

bioplastics-aims-to-put.

bioplastics-on-the-map-
n-the-netherlands/

Waste supplier

Retailer

Bioplastic

(1

Holland Bioplastics was founded to share as much

knowledge as possible about bioplastics, and to connect

relevant parties. The aimis to provide clear, unified
information about the possibilities of bioplastics.

Guidance

hitps://news.bio-
based.eu/holland-
bioplastics-aims-to-put-
bioplastics-on-the-map-
in-the-netherlands/

Producer
Responsibility
Organizations

Holland
Bioplastics

Bioplastic

(11

The four founding partners are Corbion, NatureWorks,
BiodPack and Braskem

Participation

hitps://news.bio-
based.eu/holland-
bioplastics-aims-to-put-
bioplastics-on-the-map-
the-netherlands/

Producer
Responsibility
Organizations

New entrants,
incumbent

Bioplastic

(11

Those partners are founding the project as well

Financing

hitps://news.bio-
based.eu/holland-
bioplastics-aims-to-put-
bioplastics-on-the-map-
the-netherlands/

Producer
Responsibility
Organizations

Corbion,

NatureWorks,

Bioapack and
Braskem

Bioplastic

Participation is open to all those who are involved
directly orindirectly in the production, manufacture,
research and / or marketing of bioplastics.

Participation

hitps://news.bio-
based.eu/holland-
bioplastics-aims-to-put-
bioplastics-on-the-map-
the-netherlands/

Producer
Responsibility
Organizations

New entrants,
incumbent

Bioplastic

1

2015

‘Aquanos International is part of a Netherlands based
financial group that facilitates large-scale infrastructure
transactions in the areas of Water Treatment, Energy
Production and Transport. The process the company
uses creates valuable by-products such as bioplastics

Leading Organization

(May 11, 2015 Monday).
Wastewater Wonders at
the White House. PR
Newswire
Europe. https://advance:
lexis
com.proxy.library.uu.ni/
api/document2colle

n=news&id=urn:content]|

tem:SFYS-FYWI-187
108-00000.

00Bcontext=1516831

Waste supplier

Water Treatment,
Incumbent

Bioplastic

[

The company announces meet-up with President
Obama at prestigious Global Entrepreneurs' event

Leading Organization

(May 11, 2015 Monday).
Wastewater Wonders at
the White House. PR
Newswire
Europe. https://advance:
lex
com.proxy.library.uu.nl/
api/document2callectio

n=news&id=urn:contentl|

tem:SFYS-FYW1-1872
10C8.00000.

00Bcontext=1516831

Producer
Responsibility
Organizations

American
Government

Bioplastic

(91

2015

New TPE Compounds Add Value to Consumer Products
and Meet a Wide Range of Processing and End Use
Requirements by Teknor Apex Company

New project

(June 11, 2015 Thursday).
New TPE Compounds
Add Value to Consumer
Products and Meet a
Wide Range of
Processing and End Use
Requirements. Product

News
Network. https://advanc|
elexis-
com.proxy.library.uu.nl/
api/document?collectio
n=newsgid=urn:content]
tem:5G67-RNR1-ICB7.

3275-00000
00&context=1516831.

Waste supplier

Plastic Producer
JIncumbent

1

The company is headquartered in Pawtucket, RI, US.A
and operates thirteen facilities worldwide including the

Operations

(June 11, 2015 Thursday).
New TPE Compounds
Add Value to Consumer
Products and Meet a
Wide Range of
Processing and End Use
Requirements. Product
News
Network. https://advanc]
elexis-
com.proxy.library.uu.nl/
api/document?colle

wsgid=umn:content]|

tem:5G67-ANR1-JCB7-
327500000

008 context=1516831

Waste supplier

Plastic Producer
JIncumbent

[CH

2015

FIRST2RUN project aims at demonstrating an integrated
biorefinery for dry crops sustainable exploitation
towards biobased materials production

New project

(uly 8, 2015
Wednesday)
FIRST2RUN: Flagship
demonstration of an
integrated biorefinery
for dry crops sustainable
exploitation towards
biobased materials
production. Tendersinfo

Notices. https://advance]
lex

com.proxy.ibrary.uu.ni/|

api/document?collectio

wsgid=umn:content]

tem:5GDA-YYP1-F11P.
X409-00000

008 context=1516831

Producer
Responsibility
Organizations

Association, Bioba
sed Industries
joint undertake.

Bioplastic

(1

Standardization, certification and dissemination

activities will support the project in relation to

increased marketability as well as social acceptability of

developed biobased products in view of their
penetration in the market

New initiative

(uly 8, 2015
Wednesday)
FIRST2RUN: Flagship
demonstration of an
integrated biorefinery
for dry crops sustainable
exploitation towards
biobased materials
production. Tendersinfo

Project
Notices. https://advance]
lexis

com.proxy.ibrary.uu.ni/|

api/document?callectio

n=newsgid=umn:content]|

tem:5GDA-YYP1-F11P-
X409-00000-

008 context=1516831

Producer
Responsibility
Organizations

Association,Bioba
sed Industries
joint undertake

Bioplastic

()1

2015

‘As of 1anuary 2015, Dutch municipalities will be
responsible for the collection, processing and marketing|
of recycled plastic

Guidance

Producer

Dutch

plastichtm

Organizations

MR, RC

2015

As part of a concept called PlasticRoad, VolkerWessels
aims to build roads entirely from recycled plastic that
has been salvaged from oceans and incineration plants.

New project

hitps//www.businessin
sider.com/a-dutch-city.
is-planning:to-build
roads-from-recycled
plastic-2015
international=true&r=

US&IR-T

Waste supplier

Contructing
Company
JIncumbent

[CH
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Action plan for Responsible and Sustainable

205 | sep N Procurement by governments 2015-2020.

Guidance

Titps//wwer pianco
en/sustainable-public
procurement/developm

ents/action-plan.

Producer

Organizations

MR, RC

@

Veolla aquires Dutch Recycled Plastic Manufacturer
2015 | sep 3| AKGKunststof Groep, a European market leader in the
field of recycling and compounding of polypropylene.

Deals between
industries

Wire. https://advance-
Texi:
com.proxy.library.uu.nl/|
api/documentacollectio

tem:SGV9-TIK1BGL-

05¢-00000-
008context=1516831,

Waste supplier,
Recyclers

Plastic Producer,
Incumbent

[CH

The ADMIT BioSuccinnovate Consortium will investigate
the use of agricultural wastes and residues, such as
wheat and maize straw - as well as low-maintenance
eneray crops Elephant grass and willow - as the raw

materials to produce biosuccinic acid, a chemical
building block used in producing bioplastics.

Event

T
(CREATING NEW PLASTICS|
FROMOLD

STRAW. States News
Service. https://advance
lexis

Responsibility
Organizations

EUpartiament

Bioplastic

The Consortiumis an initiative of the Climate-KIC,

New initiative

(CREATING NEW PLASTICS|
FROMOLD
STRAW. States News
Service. https://advance
Texts
com.proxy.ibrary.uu.n/|
api/document?callectio
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Climate-KIC, Europe’s largest public-private partnership
which focuses on innovative ways to mitigate climate
change

Partnership

Service, https://advance
lexis-
.library.vunl/
api/document2collectio

com.pro

Producer
Responsibility
Organizations

European

Bioplastic
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The consortium is Funded by the European Institute of
innovation and Technology (EIT)

Financing

spi/document2collectio

Producer
Responsibility
Organizations

Technology,Clima
Kick

Bioplastic
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The consortium partners include the Institute of
Biological, Environmental and Rural Sciences (IBERS) at
Aberystwyth University, French biorefining company
CIMV and Reverdia, based in the Netherlands, which
will contribute its Biosuceinium sustainable biosuccinic
acid technology to the project

Participation
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An exciting bioplastic packaging collaboration between
2005 | sep 10 | Veuve cliquot and biopacking developer Netherlands:
based Paperfoam has been created
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industries

api/documentacollectio

temiSGWN-SI11.F11.
X05C-00000.
O08context=1516831,

Waste supplier

Plastic producer,
Incumbent, new
entrant
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PaperFoam warked with Aachen University on a
formulation that keeps the packaging bio-based, while
avoiding the moisture impact that feared from the
Veuve Cliquot application

Deals between
industries

Worldwide.
hitps://advance-lexis-
com.proxy.library.uu.nl/|
api/documentacollectio
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X05€-00000-
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[The Western European bioplastics packaging market s i
its growing stage. Thaugh the products have been in the
market for decades, they are currently being produced
atalarger scale than before
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Publication
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Wednesday). Trends in

api/documentacollectio
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1199-00000-
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Countries with the highest utilization of bioplastics are
the Netherlands, Germany, ltaly, and England
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TNO, the Netherlands' Organisation for Applied
with the Dutch

Dittps://wwe bioplastics

Producer

Organisation for

2018 | e 4| biopolymers producer Rodenburg. on the development

of sanitary napkins made from blodegradable plastics

industries

cphp

Organizations

Research,
Incumbent
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The aim s to develop sanitary napkin made from
biodegradable plastics

New project

Tttps//www bioplastics
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o6 | sam N Ellen MacArthur Foundation Report: The new plastic

Guidance
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plastics-economy
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From Waste to Resource programme started by the

2006 | san 1
Cabinet

New initiative

50727-en-annex-1.
progress-of-the-actions.

Producer

2015-en-ongecorr

Organizations

Dutch
Government

MR, Re
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Through intensive collaboration with civil-society.
parties, actions were tightened, firmed up, and
extended, with the aim of increasing support from
society.

Participation
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Government
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The goal of the Cabinet is that by 2020, the use of and

capital
by companies and government bodies.
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Disposable plastic bags have been banned in Europe

2006 | san 1
since 2016, NLas well

Legisiation

hitps/ v duforni/a
blosds/files/TopDutch T

Producer

he_New plastics Econo

Organizations

Government

General

The Dutch Cabinet outlined its plans for the
restructuring of the economy to achieve a circular
economy that makes optimum use of natural resources

06 | reb 2
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The degree of purity of the PMD appears to be highly
dependent on the frequency with which the residual
waste is collected,

Successful Project

hitps://kidv.nl/samenst
elling-ingezameld-
kunststof-pmd-
verpakkingen

Third party.

The Learning
Center Plastic
Packaging Waste

MR

()1

The research shows that plastic packaging waste
becomes less pure as the frequency of collection
decreases

Negative reputation

hittps://Kidv.nl/samenst
elling-ingezameld:
kunststof-pmd-
verpakkingen

Third party

The Learning
Center Plastic
Packaging Waste

MR

Inaddition, the PMD is less pure in municipalities that
work with reverse collection (separate flows at home,
dispose of residual waste) than in municipalities where

residual waste is collected at home

Negative reputation
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Organizations
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The Consortium for a Coherent European Enhanced
Landfill Management Strategy project (COCOON) by the
By

New project

energy producer and

Producer

Landfill
Management
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Organizations
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2017

More than 180 parties signed the National Raw Materials
Agreement in The Hague

Agreement

States News service.
(January 25, 2017
Wednesday). MORE
THAN 180 SIGNATORIES
FOR THE NATIONAL RAW|
MATERIALS

AGREEMENT. States

com.proxy.library.uu.nl/
api/documentacollectio
n=news&id=um:contentl
tem:SMPY-D741-JCBF-
S1UH-00000-
O0Bcontext=1516831,

Value chain

General

1

The document contains agreements on having the Dutch
economy operate on the basis of reusable raw
materials.

Agreement

States News Service,
(January 25, 2017
Wednesday). MORE
THAN 180 SIGNATORIES
FOR THE NATIONAL RAW|
MATERIALS
AGREEMENT. States
News
Service. https://advance-
Texis
com.proxy.library.uu.nl/
api/documentacollectio

tem:SMPY-D74
SLIH-00000
O context=151683;

ceF

Producer
Responsibility
Organizations

Signing on behalf of the Cabinet were Minister for the
Environment Dijksma and Minister Kamp (Economic
Affairs)

Agreement

States News Service.

(January 25, 2017

Wednesday). MORE

THAN 180 SIGNATORIES

FOR THE NATIONAL RAW|
MATERIALS

AGREEMENT. States

News

Service. htps://advance

Texis
om.proxy.ibrary.uu.nl/
api/documentacollectio
n=news&id=ur:content!
tem:SMPY-D741-JCBF-

SLH-00000-

O0Bcontext=1516831,

Producer
Responsibility.
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Cabinet

The Dutch business community was represented by
Hans de Boer (VNO-NCW) and Michal van Straalen (MKB-
Nederland)

Agreement

States News Service.
(sanuary 25, 2017
Wednesday). MORE
THAN 180 SIGNATORIES
FOR THE NATIONAL RAW|
MATERIALS
AGREEMENT. States

News
Service. https://advance-
lexis
com.proxy.library.uu.ni/
api/documentacollectio

tem:SMPY-D;
S1H-00000-
00Bcontext=151683;

JCBF.

Waste suppliers,
Recyclers,
Converters

Dutch business
community

()1

Minister Kamp also sees opportunities for the Dutch
economy through cost savings and the creation of a new
manufacturing industry:

Goals/Targets

States News Service.
(January 25, 2017
Wednesday). MORE
THAN 180 SIGNATORIES
FOR THE NATIONAL RAW|
MATERIALS
AGREEMENT. States

News
Service. htps://advance-
lexis-
com.proxy.library.uu.nl/
api/documentacollectio
n=news&id=ur:content!
tem:SMPY-D741-JCBF
SLH-00000
00&context=1516:

Producer
Responsibility.
Organizations

Cabinet
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According to Michal van Straalen of MKB-Nederland
(organisation representing small and medium-sized
businesses), small in particular

can play an important role through innovations that
break with existing habits and processes

States News service.
(January 25, 2017
Wednesday). MORE
THAN 180 SIGNATORIES
FOR THE NATIONAL RAW|
MATERIALS
AGREEMENT. States
News
Service. https://advance:
lexis
com.proxy.library.uu.ni/
api/document2collectio
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S1UH-00000-
O0Bcontext=1516831,
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Medium scale
business
association

MR

1

2007

April

Member of European Parliament Gerben-Jan Gerbrandy
has urged the European Commission to take plastics
recycling seriously Inits upcoming plastics strategy later
this year.

Goals/Targets

(April 4, 2017 Tuesday)
MEP urges European
Commission to take
plastics recycling
seriously. Industriol
Goods Monitor

com.proxy.library.uu.nl/
api/documentacollectio

\ews&id=urn:contentl
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Responsibility.
Organizations

EU Commission

MR

[

Later this year, the European Commission will publish a
strategy on plastics and it il be based on three
fundamental problems with plastics, he said

Guidance

(Aprl 4, 2017 Tuesday)
MEP urges European
Commission to take
plastics recycling
seriously. Industriol
Monitor

Worldwide. https://adva
nce-lexis
com.prowy.library.uu.n/
api/documentacollectio

tem:SN7K-S2C1-F11P.
X1X4-00000
Bcontext=151683
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Organizations

EU Commission

General

()1

Citing the three proposals put forward by the Ellen
Machrthur Foundation for redesigning, reusing and
recydling plastics packaging, he said the decision makers
at the European Commission should use the findings of
the EMF for the plastics strategy later this year.

Financing

TApril 4, 2017 Tuesday)
MEP urges European
Commission to take
plastics recycling
seriously. Industriol
Goods Monitor
Worldwide. https://adva
nce-lexis
com.proxy.library.uu.nl/
api/documentacollectio
n=news&id=ur:content!
tem:SN7K-52C1-F11P-
X1X2-00000-
O0Bcontext=1516831,
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Ellen MacArhur
Foundation

[

Plastics Recycling Show Europe is held in Amsterdam 25
30March. The event is organised by Crain
Communications, publisher of Plastics News Europe.

Event

(April &, 2017 Tuesday)
MEP urges European
Commission to take
plastics recycling
seriously. Industrial
Goods Monitor
Worldwide. https://adva
nce-lexis-
com.proxy.library.uu.nl/
api/document?collectio
n=news&id=ur:content!
tem:SN7K-S2CLF1
X1X4-00000
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Converters
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Ina plenary session of the European parliament on 14
March, MEPs voted for leglslation for the European
Union o aim for a recycling rate target of 70% by 2030

Legistation

AR 3, 3017 Tasday)

Goods Monitor
Woridwide. https //adva
com.proxy library.uuni/
n-newssid-urn:contentl|

Responsibility
Organizations.
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For packaging materials, including paper, cardboard,

Goals/Targets

seriously. industrial
Goods Monitor

Woridwide. https /adva

com.proxy.library.uu.nl/

Responsibility
Organizations.

Outch

1

limit the share of landfilling to 5% and to deliver a 50%
reduction in food waste by 2030,

Goals/Targets

Workdwide. nttpsi//adva

com.proxy.library.uu.nl/
08 context-1516831.
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Organizations.

butch
Government

Aprit

producing anything from aviation fuel to plastics are on
theirway
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com.proxy.library.uu.ol/
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Financing

researchers aim to push
Times. hitps/fadvance.

om.proxy.library.uu.ni/|
api/documentcallectio
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Organizations.
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It is being led by University College Cork

coatition

Times. hitps://advance.

Producer

Responsibility
Organizations

Cork
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Itineludes 10 partners: UCC and Irish spin-out UCC

Dick Ahlstrom. (April 20,
2017 Thursday). 1
humble yeast the next
wonder product?; Irish

Times. hitps://advance
comproxy.library.uu.l
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Arecent report from Greenpeace has condemned the

Negative reputation

global
news. hitps://advance.
lexis

apidocamentzclioctio

Responsibility
Organizations.

Negative reputation

giobal
news. hitps://advance.

Responsibility
Organizations.

Among these, Greenpeace calls out the lack of
“commitments, targets or timelines to reduce the
amount of single-use plastic bottles they use:

Negative reputation

news. hitps://advance.
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Organizations.

Cola GB says Its plastic bottles now contain 25%
recycled material o Increase this

to40% by 2020

news. hitps://advance.

comproxy.library.uu.nl/
api/dacumentacollectio

Waste supplier

1

Louisa Casson, oceans campaigner at Greenpeace, says
the performance of the six globally on recycled content
is "pretty patchy". According to the report, the six
[companies use  combined average of just 6.6% recycled

giobal
news. https://advance.
cormpraxy.library.uunl/
spi/documentrcallectio
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packaging recovery and recycling rate
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Winister Sharon Dijksma (Infrastructure and the,
Environment) and Minister Henk Kamp (Economic
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There will be new eco-design measures 50 on the way
You design the product to tackle the Issue of
recyciability

Goals/Targets

Tanuary 17, 2018
Wednesday). EU chems
aim to engage on
recycling, but true
circular economy still
far. €15 Chemical

News. hitps//advance.

Responsibility.
Organizations.

With the new package, quality standards for sorted
plastics waste are expected to be developed.

Goals/Targets

News. hitps//advance.
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text=1516831.
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Organizations.

EU Commission

1

an EU-wide voluntary campaign for enterprises where
they can pledge how much they will increase their
uptake of recycled plastics will be lauched by 2030

New initiave

Canuary 17, 2018

Wednesday). EU chems
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consumers currently lack information of the several
stances contained in the products,
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trade group European Bioplastics (EUBP) said the new
trategy falls short on presenting a comprehensive
approach by limiting the focus of the strategy on
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Concrete steps towards reducing the dependency on

plastics salutions have been further postponed, the
roup said
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the contributions of biodegradable plastics to 3 circular
economy are recognised but concrete measures are still
missing.
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the PS Loop project by BASF a pilot plant is built in the
Netherlands

New project
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Plastic producer,
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1t was supported by a broad Industry Initiative, partly
supported by public funds, where H
[hexabromocyclododecane, a flame retardant]
containing EPS [expandable polystyrene] waste will be
chemically recycled. However there is a necessity for
trong support of the EU and its member states
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However there is a necessity for strong support of the
EUand its member states
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[Danone has announced plans to move allthe PET botles|
ed forits Evian brand to be made from recycled plastic

Goals/Targets

Olly Wehring. (January
18, 2018 Thursday).

botles. just-drinks
global
news. hitps://advance

com.proxy.library.uu.nl/
api/document2caliectio

Waste supplier

Retailer,
Incumbent

1

Danone announced of a research mission with a

Netherlands-based start-up, The Ocean Cleanup, which

has designed technology that can remove plastic from
the sea

Goals/Targets

Olly Wehring. (January
18, 2018 Thursday).
Danane's Evian to go
circular” with 100%
recycled plastic for
bottles. just-drinks
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RPC Group announced the acquisition of LK. rigid
plastics recycler Plasgran Ltd. and an agreement to sell
the foodservice business of its U.S. subsidiary Letica
Corp. to Graphic Packaging International LLC. The
transaction will further diversify our customer base,
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New project: Standardisation quality of recycled plastics
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Jenjnews/ellen- Producer
Environment
1 firstgrogress report Reporting macarthur-foundation- | Responsiily | 7 o en General M1
new-plastics-economy- | Organizations (iml
global-commitment
Florence Schulz. (May
A new 100-foot stretch of bike lane in Zwolle is made 31,2018 Thursday).
from 70 percent recycled plastic, which includes waste Plasticrecycling
from plastic bottles, festival beer cups, packaging, and dilemmain the EU
plastic furniture. The material, which looks similar to EurActiv.com oroducer
thatused tracks, i formed into hollow, https://advance-lexis- Dutch
o | oa ' atused on runing tracks,is ormed ntohalow, | (L s fadvancedexis | SO utd VR RC "
lightweight pre-fabricated parts that can be installed in comprony oraryuurl/| (00 | government
piecesinstead of poured ike concrete and asphalt. A api/documentacollectio | O'®
tube inside the pieces s able to hold storm water or
carry cables, making it a multi-functional piece of tem:SSFK-GDYL-ICFS-
infrastructure. 427-00000-
008context=1516831.
(October 10,2018
Wednesday). With the
necessity of natural
products and due to
nment regulation
the global Bio-Based
Chemicals Market might
vise rapicly by 2023
With the necessity of natural products and due to MENA English (Middle | Producer
2018 | Ot | 10 |government regulations, the global Bio-Based Chemicals| Legislation Eostond North Africa | Responsibilty ~|Dutch value chain|  Bioplastic 1
Market might ise rapidly by 2023 Financial Organizations
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ce-lexis
com.proxy.library.uu.n/
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tem:STFR-XITL-FOAY-
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008context=1516831.
K fraud: allocations include llegal shipments of plast
Ut fraud:alocations include llegal shipments of plastic onal.com/plastics/fraud| Producer
waste are being routed to the Far East via the Dutch
08 | oat | 18 gative rep. with-plastic scrap-from MR 1
Netherlands. UK exports to Turkey and the Netherlands Government
ukhas-dutch- Organizations
soaring
connection/17581,
[The EA has been passed allegations that exportfirms are
the Netherlands to effectively launder plast
Leing the Netherlands to efiectively launder plastic ional.com/plastics/fraud|  Producer
over shipments to 2 Dutch R N
Europe - before illegally moving it out to other countries| o o L Government
uk-has-dutd Organizations
in the Far East, where they might strugele to get
connection/17581/
approval under the UK licence system.
(1une 25, 2018 Monday).
PET Bottle Recycling
Market : 2018 Key
Country Analysis,
Industry Size, Future
Prospective with
Researchers from the university and the Environment
Agency Austria monitored participants from the UK teading Compary Producer
w8 | ot | 2 ency " | Negative rep profies. IRE Environment MR 1
Finland, laly, Japan, the Netherlands, Poland, Russia,
https://advance-lexis- | Organizations Agency
and Austria,
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NAZW-00000-
00Bcontext=1516831.
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PET Bottle Recycling
Market : 2018 Key
Cauntry Analysis,
Industry Size, Future
The resuits showed every sample tested positive for the Prospective with
presence of microplastics - with up to nine different Leading Company Producer th
types identified. The most common plastics were gative rep: Profiles. Environment MR
polypropylene and polyethylene-terephthalate (PET) ttps://advance-lexis- | Organizations Agency
Both are commonly found in food and drink packaging. com.proxy.library.uu.nl/|
api/document2collectio
tem:SSMY-YKB1-FOK1
W-00000-
O08context=1516831.
https://wwwaunilever.c
om/news/press-
Unilever and Veolia today announced that they have ominews/press
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and-veolia-sgn- Retailer,
08 | oa | nerging that will help I . ol MR 1
collaboration Incumbents
economy on plastics across various geographies, tarting cotshorstion:
agreementon-
in India and Indonesia
sustainable-
aging.ht
https://kidv.nl/chemisch]
e-recycling-van-
KDV report about chemical recycling Chemical recycling Producer
018 | Ot 2 f ledge Sh: p— S;Er KIDV =3 (1
! . Organizat
upscaling mogelijkheden-voor- | OB
opschaling
Itps:/kidv.nl/chemisch
e-recycling-van-
cveling Producer
chemical hal 8 P o0 | Responsibility KiDv @/ 1
analyse-en- Organizations
mogelijkheden-voor- | '
opschaling
https://kidv.nl/chemisch]
e-recydlingvan-
itis important that al paties involved use the same Producer
P ” Guidance Responsibility KoV @® (1
definition of chemical recycling analyse-en
Organizations
mogelijkheden-voor
opschaling
ttps://kid.l/chemisch
-recycling-van-
it requires an exchange of knowledge between the crecying van Producer
waste sector and the chemical sector in order to tackle Guidance anal S;e“ " Responsibility KIDV @R 1
the technical challenges together v Organizations
mogelijkheden-voor
opschaling
https://kidv.nl chemisch)
e-tecycling-va
the government can contribute to the upscaling of the ror— Producer
incentives for chemical Participation I Kibv ® 1
atresource conservation and cimate gains anauseen: Organizations
mogelijkheden-voor
opschaling
Ittps://kidv.nl/chemisch
e-recycling van-
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the upscaling of chemical recycling, for example by Participation e en Responsibility Kiov ® 1
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gihe recy packaging mogelijkheden-voor- |
opschaling
https://kidv.nl/chemisch]
e-recycling-van-
companies and designers can take this form of recycling Producer
into account when designing new packaging, for Participation » KDV R #1
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LIFE PEPPCYCLE will establish two large-scale lines for

(October 29, 2018

Producer

(October 29, 2018
auaiyrecyelates, whiehcanbe used for the consumer e mamews |
E‘Z:ﬁ“’m:: ;’:‘v‘:g"“"“';‘a“"t‘ﬁ::f““ ‘”":" “”“ ‘?‘j‘“ New project Texis: Responsibility | EU Commission MR, RC )1
s possible, whils com.proxy.library.uu.nl/| Organizations
emissions n=news&id=urn:contentl|
(July 4, 2018
Ao new system must take nta sccount the €U irclar rolngbuines e
(November 23, 2018
Friday). -Unilever: With
(November 23, 2018
Friday). -Unilever: With
(November 23, 2018
technology at the annual Unilever Research Prize in Partnership ce-lexis- ‘Waste suppllier [ Incumbent, New MR 1
(November 23, 2018
Friday). -Unilever: With
e s e o | e
(November 23, 2018
Friday). -Unilever: With
reisalotof Producer
2018 Nov consumers for separate collection, wijz KoV MR w1
https://kidv.nl/weggooi roducer
category of waste the various parts of a packaging New project hitps://kidv.ni/weggool Responsibility KIDV. MR "1
belong wiizer Organizations
Consumers can see at a glance where each packaging. Engagement https://kidv.nl/weggooi Responsibility oV MR 1
2018 Dec = PET content from hard-to-recycle PET waste. The Leading Organizations announces-loan- Waste suppiler Incumbent Re M
con/emronmentao
2018 Dec » recycling of their packaging out to consultation shortly Negative reputation producers-to-pay-full- Waste supplier | Plastic producers MR L
2018 pec 2 with the environmental benefits of using recycled partnership s/MPS-Medical-Waste- Waste supplier New entrants RC.R w1
wision of a circular economy to reduce the Partnership s/MPS-Medical-Waste- Waste suppller New entrants RCR R
new recycling plastics suitable to meet the mghn(vp Partnership s/MPS-Medical-Waste- Weaste supplier New entrants RC.R Lt
The new product concept was successfully tested kaging.com/en/Site. Plastic Producer,
highly appreciated support from several Dutch ‘:;:L:i;’l”:': f;‘:m"""

(Testing Authority), Mauser Packaging Solutions gained
2 special permit allowing the container to be used in the
Dutch market and on Dutch roads.

com.proxy.library.uu.nl/
api/documentacollectio

tem:SSWS-6Y21-JCNa-
HOIC-00000-
0B context=1516831.
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Companies and governments set targets for the use of
renewable and recycled material in packaging.

Goals/Targets

https://kidv.ol/t \

en-gerecyclede-
grondstoffen-in:
kunststof-verpakkingen

Producer
Responsibility

belemmerende.

egelgeving

KiDv

Bioplastic, RC

1

technical and economic bottlenecks of biobased and
recycled plastic

Negative reputation

https://Kidv.nl/biobased
en-gerecyclede-
grondstoffen-in.

belemmerende.
gelgeving

Recycler

KiDv

Bioplastic, RC

also the legal frameworkis perceived as an obstacle by
various chain parties.

Negative reputation

[ttps://kidv.nl /biobased
en-gerecyclede-
grondstoffen-in-

belemmerende-
regelgeving

Value chain

Bioplastic, RC

Commissioned by the KIDV and with funding from the
Waste Fund Foundation, Tilburg University has made an
inventory of whether and to what extent legislation
restricts or stimulates the use of biobased and recycled
raw materials in plastic packagine.

Partnership

/biobased

en-gerecyclede-
grondstoffen-in-

Producer

belemmerende-
regelgeving

Organizations

KDV, Tilburg
University

Bioplastic, RC

1

The study concludes that egislation and regulations at
European and Dutch level rarely form obstacles to the
use of biobased and recycled plastic in packaging,

Legislation

ttps7/Kidv.nl/biobased

en-gerecyclede-
grondstoffen-in-

Producer

belemmerende-
regelgeving

Organizations

KIDV, Tilburg
University

Bioplastic, RC

Only in the case of the use of recycled plasticin food
packaging is a distinction made between virgin and
recycled plastic.

Legislation

[ttps://kidv.nl/biobased:
en-gerecyclede-
grondstoffen-in-

kunststof-verpakkingen
belemmerende-

regelgeving.

Producer
Responsibility
Organizations

KIDV, Tilburg
University.

The signal that many parties perceive the legal
frameworks as an obstacle is confirmed in the
discussions that Tilburg University held with
manufacturers and importers of packaged products from
the three product groups

Legislation

ttps/kidv.nl /biobased
en-gerecyclede-
grondstoffen-in-

Producer

belemmerende-
regelgeving

Organizations

KIDV, Tilburg
University.

Bioplastic, RC

[They experience the rules as unclear and complex or the
fules are aimed at specific sub-interests, such as food
safety, environmental protection and public health
protection.

Legislation

[https//kidv.nl /biobased
en-gerecyclede-
grondstoffen-in-

belemmerende-
regelgeving

Producer
Responsibility
Organizations

KIDV, Tilburg
University

Bioplastic, RC

The European Food Safety Authority (EFSA) provides
advice and target percentages for the use of recyclate in
food contact materials

Guidance

https://Kidv.nl /biobased
en-gerecyclede-
grondstoffen-in-

belemmerende.
regelgeving.

Producer
Responsibility
Organizations

The European
Food Safety
Authority

1

Inthe case of 1-PET, 95% of the recyclate must in
principle originate from food packaging, in order to
prevent the recyclate from containing hazardous
substances

Guidance

https://kidv.nl/biobased
en-gerecyclede-
grondstoffen-in-

belemmerende.
regelgeving

Producer
Responsibility
Organizations

The European
Food Safety
Authority

1

“The study shows that chain parties interpret this EFSA
target percentage as binding, which is stricter than
legally necessary

Negative reputation

[https://kidv.nl /biobased
en-gerecyclede-
grondstoffen-in-

belemmerende.
regelgeving

Producer
Responsibility
Organizations

The European
Food Safety
Authority

If the producer can demonstrate that the characteristics
of the recyclate and their process meet the
requirements for food safety, it is possible to deviate
from this target percentage

Knowledge sharing

[ttps://kidv.nl /biobased
en-gerecyclede-
grondstoffen-in-

belemmerende-
regelgeving

Producer
Responsibility
Organizations

The European
Food Safety
Authority

1

‘Chain parties also experience obstacles that are notof @
legal nature. For example, the (perceived) preferences
of consumers or aesthetic requirements that are
common within the sector, such as the desire for a
completely transparent packaging or a specific color of
the packaging

Negative reputation

[ttps:/kidv.nl/biobased
en-gerecyclede-
grondstoffe:

kunststof-verpakkingen

belemmere:
regelgeving

Value chain

Adifferent price of biobased or recycled raw materials
compared to virgin raw material can also play a role. In
addition, the

from households leads to technical limitations when
reusing the plastic, partly due to loss of quality.

ttps7/Kidv.nl/biobased

en-gerecyclede-
grondstoffen-in-

belemmerende-
regelgeving.

Value chain

Bioplastic, RC

‘These technical and economic bottlenecks, in

combination with the non-transparent market for

recycled plasticin particular, hinder the use of the
material

Negative reputation

[ttps/Kidv.nl /biobased
en-gerecyclede-
grondstoffen-in-

belemmerende-
regelgeving.

Value chain

2019

Market reports associated with Plastic Additives have
been presented by Market Research Future, which
states that the market would rise and anticipated to
amass high revenues by the year 2023,

(July 30, 2019 Tuesday)
Plastic Additives Market
Size is Anticipated to
Witness Healthy Growth
by Forecast to 2023
GlobeNewswire. https://|

m.proxy.library.uu.nl/|
api/documentocollectio

tem:SWPD-6DF1-JBKN-

Market Research
Future

MR

Europe region s also one of the essential regions in this
market, which has occupied a substantial share of the
market owing to increased research and development
activities in plastic materials. In this region, the LK,
Germany, Belgium, and the Netherlands have recorded
to become the major economies

Knowledge sharing

Y S0 ZoTS TSI
Plastic Additives Market
Size is Anticipated to
Witness Healthy Growth
by Forecast 10 2023 |
Healthier Lifestyle has
Motivated Plastic
Additives Industry
Expansion at High Rate,
Confiims MRFR; Plastic
Additives Market Report]
Insights and Industry
Analysis by Type
(Plasticizers, Flame
Retardants, Impact
Modifiers, Antioxidants,
Antimicrobials, UV
Stabilizers), End-Use
Industry (Packaging,
Automotive, Agriculture,
Building & Construction,
Consumer Goods,
Electrical & Electronics),
Region - Competitive
Market Size, Share,
Trends, and Forecast,

Waste supplier

Market Research

MR

Plastic Additives are increasing in prominence due to
awareness among people for a healthy life

participation

Wy s oo ety
Plastic Additives Market
Size is Anticipated to
Witness Healthy Growth
by Forecast to 2023 |
Healthier Lifestyle has
Motivated Plastic
Additives Industry
Expansion at High Rate,
Confirms MRFR; Plastic

Insights and Industry
Analysis by Type
(Plasticizers, Flame
Retardants, Impact
Modifiers, Antioxidants,
Antimicrobials, UV
Stabilizers), End-Use
Industry (Packaging,
Automotive, Agriculture,
Building & Construction,
Consumer Goods,
Electrical & Electronics),
Region - Competitive
Market Size, Share,
Trends, and Forecast,

Waste supplier

Market Research

MR

2019

July

fact sheet: Chemical recycling of plastic (packaging) in
European legislation by KIDV

Guidance

https://kidv.nl/chemisch|
cycling-van.

kunststof-verpakkingen

Producer
Responsibility
Organizations

KDV

@

1

Chemical the rise

htps://kidv.nl/chemischl
e-recycling-van-

in-europese-wetgeving
idv.nl

Producer
Responsibility
Organizations

KiDv.

@

1

This relatively new technique offers opportunities for

e-recycling-van-

in-europese-wetgevin
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Responsibility
Organizations
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(Octobers, 2015
Wednesday). Chemical
recycling offers major
potential for plastic
packaging. Industriol
Goods Monitor
Virgin polymer producer Indorama has invested in Worldwide. https://adval Plastic producer,

companies in the USA and the Netherlands Financing Waste supplier | cumbent R N 1

008context-1516831,

Oliver Morrison,
(October 15, 2019
Tuesday). Cheaper

plastic set to test market|

LyondellBasell today announced that it is building a new

small-scale pilot facility atits Ferrara, Italy site moving

another step closer to converting post-consumer plastic
waste into new plastics on a commercial scale

Plastic producer,

2019 | oat 15 Incumbent

New plant om. https://advance- | Waste supplier
Texis
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Market Situation for UK
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Lipton s decision to switch to 100% recycled plastic in
the Netherlands
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Goals/Targets | Plastics. Targeted News | Waste supplier . Re 1 @1
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Service. https://advance. bent
lexis
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api/documentrcollectio

tem:5X91SSB1-DYG2

Programme: Updated
Report Brings Clarity to
Market Situation for UK
using pl Recovered
lids in all cocktails and in the hospitality| Plastics. Targeted News | Waste supplier ‘"R;‘:!;"’" MR, R 1 [CF
industry. Service. https://advance

com.proxy.library.uu.ni/|
api/documenticollectio

tem:5X91-5581-DYG2.
R1YM-00000-
008 context-1516831.

Targeted News Service,

58P Global Platts' report wared that it s now cheaper tol Recovered
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buy recycled material Service. hitps://advance

lexis
com.proxy.library.u
api/documenticallectio

n=newsgid-urn:content|
tem:sX91-5581-DYG2

Programme: Updated
Report Brings Clarity to

switching much of their flake buying capacity into coovers Incumbent, New
ftching o buying capacity intc Negative reputation | Plastics. Targeted News Converters " bent, N RC 1
and film e

tem:5X91.5581-DYG2.
RIYM-O
008 context=1516831,

Second progess report of the Ellen MacArthur proa
Foundation and the United Nations Environment oducer
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‘The technique, known as pyrolysis,is considered a
breakthrough for hard-to-recycle plastics and advances

Knowledge sharing

(November 21, 2019
Thursday). Shell uses
plastic waste to produce
chemicals. PR
[Newswire. https://advan

ce-lexis
com proxy.library.uu.n/|
api/documentacollectio

tem:SXUR-20H1-1872-

Waste supplier

Plastic producer,
Incumbent

(LS

Shell's ambition to use one million tonnes of plastic
waste ayear in ts global chemicals plants by 2025.

GoalsTargets

(November 21, 2019
Thursday). Shell uses
plastic waste to produce
chemicals. PR
[Newswire. https://advan
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api/documenticollectio

tem:SXUR-20H1-1872-
12X4-00000-
O0&context=1516831.

Waste supplier

Plastic producer,
Incumbent

1

Shell is a founding member of the Alliance to End Plastic
Waste (AEPW)

Partnership

(November 21, 2019
Thursday). Shell uses
plastic waste to produce
chemicals. PR
[Newswire. https://advan
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com.proxy lbrary.uu.nl/|
api/documenticollectio
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Waste supplier

Plastic producer,
Incumbent

W1

This not-for-profit organisation is bringing together top
minds from across the plastics value chain (chemical and
plastic manufacturers, consumer goods companies,
retailers, converters and waste management
companies) and partnering with the financial
community, governments and cvil society

Partnership

(November 21, 2019
Thursday). Shell uses
plastic waste to produce
chemicals. PR
[Newswire. https://advan
ceclexis
com.proxy library.uu.nl/
api/documenticollectio
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Value chain

The AEPW has committed $1.5 billion over the next five
years to help end plastic waste in the environment.

Financing

(November 21, 2019
Thursday). Shell uses
plastic waste to produce
chemicals. PR
INewswire. https://advan
celexis
com.proxy.lbrary.uu.nl
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In=newsgid=urn:contentl
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12X4-00000-
008context=1516831

Value chain

General

"1

Shell is also working with its retail, business fuels and
Ilubricants customers to help reduce, reuse and recycle
plastic packaging.

Goals/Targets

(November 21,2019
Thursday). Shell uses
plastic waste to produce
chemicals. PR
INewswire. hitps://advan|
ce-lexis:
com.proxy.library.uu.nl
api/document?collectio
In=newsgid=un:contentl|
tem:SKIR-20H1-JB72-
12X4-00000-
O0context=1516831.

Waste supplier

Plastic producer,
Incumbent

"1

2019

In the Netherlands, TNO has produced ethanol from
seaweed and algae that went on to powera carin
Denmark that achieved speeds of 80 km/h

New project

Meghan Sapp.
(November 21, 2019
Thursday). TNO's
seaweed ethanol fuels
Danish research vehicle
achieving 80
km/h. Newstex Blogs

fuels
Digest. https://advance:
com proxy.library.uu.n/|
api/documentacollectio
n=news&id=urn:contentl
tem:SKIH-4991-FO3R.
N148-00000-
O0Bcontext=1516831.

Producer
Responsibility
Organizations

Bioplastic

1

The outcome was part of the MacroFuels EU-funded
project

New project

Meghan Sapp.
(November 21, 2019
Thursday). TNO's
seaweed ethanol fuels
Danish research vehicle
achieving 80
k/h. Newstex Blogs
Biofuels
Digest. https://advance-|
com.proxy lbrary.uu.nl/|
api/documenticollectio

tem:SKIH-4991-FOR-
N148-00000-
O0&context=1516831.

Producer
Responsibility
Organizations

EU Commission

Bioplastic

w1

2019

The Knowledge Institute for Sustainable Packaging
(KIDV) has conducted research into recyclable
alternatives to laminates

Guidance

hitps://kidv.nl/recycleb

are-alternatieven-voor
lamin:

en

Producer
Responsibility
Organizations

[

MR

"1

These are the multi-layer, flexible films that are
frequently used in food and food packaging

Knowledge sharing

https://kidv.nl/recycleb
are-alternatieven-voor-
laminaten

Producer
Responsibility
Organizations

KDV

MR

1

However, laminates are currently not optimally circular
inuse.

Knowledge sharing

https://kidv.nl/recycleb
are-altematieven-voor-
laminaten

Producer
Responsibility
Organizations

(%

MR

Forthe time being ts not financially profitable to
recycle laminates while retaining quality

https://kidv.nl/recycleb

Producer

laminaten

Organizations

(%

MR

Itis also very difficult to make laminates with recycled
material.

https://kidv.nl/recycleb

Producer

laminaten

Organizations

[

Companies with the goal of makingalltheir plastic
packaging recyclable by 2030 and using less fossil raw
materials therefore face a major challenge

Negative reputation

https://kidv.nl/recycleb
are-alternatieven-voor-
laminaten

Producer
Responsibility
Organizations

(%

MR

d

one-to-one replacement of laminates in plastic
packagingis in most cases difficult or impossible

Producer

laminaten

Organizations

(%

MR

usually makes it difficult o replace this material one on
one, without adjusting any of the other factors

https://kidv.nl/recycleb

Producer

laminaten

Organizations

[

MR

In many cases, the altemative materials are not more
expensive to purchase than the original materials

https://kidv.nl/recycleb

Producer

laminaten

Organizations

KDV

MR

"1

However, in a number of cases the workability on the
d

https://kidv.nl/recycleb

Producer

nd in existing
more difficult

laminaten

Organizations

KDV

MR

This can lead to a reduction in line speed and possibly
also more product scrap

https://kidv.nl/recycleb

Producer

laminaten

Organizations

KoV

MR

These costs can have a significant impact on the total
costs of the product-packaging combination,

Financing

https://kidv.nl/recycleb
are-alternatieven-voor-
laminaten

Producer
Responsibility
Organizations

[

MR

In many cases, alternative materials have to be further
developed, but also the optimization of the processing
equipment and packaging processes has to be
considered

https://Kidv.nl/recycleb

Producer

laminaten

Organizations

(%

MR




Universiteit Utrecht

recycling structure has not yet been set up for a number

hutps://Midv.nifrecycleb

of Salution airectlons from the CEFLEX design | NeBRIVE reputation | sre-aiternatieven-voor. | Responbility KoV ks *
guidelines. f "
The KTV wvocares an unambiguous GenTon o
Jability and uniform guidelines for designers of hitps://kidy.nl/recycleb
recyciabllity and u Suidalines for dasignar: of Guidance are-alternatieven-voor- | Responsibility KIDV. MR "1
laminaten Organizationt
Tt/ ey | Producer
moro-material (approximately 555 of alflexible | Knowledge sharing | are-aiternatieven-voor. | Respansibility aov i
sceriai) laminaten
AThouah T T The most common raw e ral for tm /i ljreeyeieh | Producs
fexible packaging, this 1= not vet sufficient, acording to | Negtive reputation | are-siternatieven-vaor. | Responsibiity waov i 3
o | oee | o Tecyctanie, noh-compostable MSW nto methandi, New project = Recyeler incumbe o 1
ethanol and other mpeny/ebout
They are expanding into Eurone with a new proTect PO L T ) ncambent o o1
in Rotterdam, the Netherlands el o
Twelve Netheriands-based students, partcipating in
Fortarmars Sustaimable Business Challenge s sary producer
oo | m Noverber, oresented thair finsl idess o 8 Naw prosect Rovponsitity | Students Bioplastic 1
The students suggested replacing the cardbosrd and
oiastic usect I such feed bags with compostanle plastc-|  New project Responsimiiy | students Blopiastic @1
blopiastic - and paper Grganizations
hev also proposed that herbal sesds would be make pollater ooy W g giucer
g the aper of e b and e o New project A etoandiey | swsents sioptastic 1
P e g wa pty. |Guardian(London). http: =
avancariais.
com.preny fiorarysu.ol/
Tecermber s, 2015
2019 | pec 10 etinge to acaulre Applikon Blotechnology B.V..2 | |¢aying organization waste supplier Bioplastic 1
leading company in the fast growing area of bio systems | “24IN8 Organiza “ el !
Applikon Biotechnology 6.V. s leading i the Technolosy
development and supply enymes and bio-piastics for | Leading Organization e Waste suppier | provider Biopiastic @1
Industrial iotechnology e incumbent
corm.promy.Hbrary.uu.oi/
i dcumantrcaioc
With virin PET pices at low levels throughout 2019, 3
9 | Dee | a | bie, and limited R PET comtant percantages | NOBRIVe reputation Recyeler e *
he resultant wesker demand has led to oversupply and S
Blaced prices undar downuard prossere throuinut | Negative reputation Waste suppiier | Tosaurants, e @
(December 21, 2018
Packaging Solutians
in countries such ax the Netherlands, the UK and
Germany, supermarket chains ae increasingly
Gonts/Targets Waste supptier | metaier e 1
vt ot 3050 s | costerargers Converters | TN ne RS
Tecermber 35, 2015
Sarurday). MESTECC
the need for strict controls on imports of plastic waste o
155UES. Molaysia
w0 | oec | 2 Now initativ generat Reuponi ouen i o
Eneray, Seience, Technology, Enviranment and Cimate. ) ews. netpsfacvance: | Gl oms | Sovermment
Change (Mestecc) in 2015. com proxy.library.uu.nl/
wpi/deumentreotieciio
ooscontext-astsan
(Decermber 26, 2015
Saturday). MESTECC
Throughout this yesr, I 1 estimated that some 100 155UES. Moloysia producer
Negative reputation General Responsibilit Duteh r Y
e PULSLION | News. https://advance ponsibility Government.
the Netherlands and Japan Texis Oreanizations
com.prexy.tibrar.u.ol/
s /i /e din/
o0 | e PLASTICS RECYCLERS EUROPE MAPPING FOR 2019 Guidance  |10106 pre-repart on ol aov i 1
Lkidvnfverpakis | Producer
2019 | vec Fact sheet: Packaging waste from companies Guidance padvnifecioalil ] Responsibility Kiov e @1
Outen legitation distinguishes between housenola Ceataon | P e | Prodeer outen - s
waste and industrial waste sl ngsafval-van-bedrijven > v Government.
Cotecion of err wasee sesttaion | r auedneen | Sazonsbity | 20 h w1
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Municipalities are responsible for collecting packaging
waste from households

Legislation

https:/ kidv.nl/verpakki
ngsafval-van-bedrijven

Producer
Responsibility
Organizations

Dutch
Government

MR

(1

‘The packaging waste that s released in the office, retail
and service sector consists on average for 36% of PMD

Knowledge sharing

https://kidv.nl/verpakki
ngsafval-van-bedrijven

Waste supplier

General

MR

(1

this offers opportunities for the recycling of these raw
materials.

Knowledge sharing

https://kidv.nl/verpakki
ngsafval-van-bedrijven

Recycler

Dutch
Government

MR

(41

KIDV regularly receives questions about the processing
of industrial waste,

Participation

https://kidv.nl /verpakki

Producer

ngsafval-van-bedrijven

Organizations

KiDv

MR

(1

2019

Dec

IThe PET 360 drinking cups with strawless lid from Bordex
Packaging are made from recycled plastic PET from used
packaging from the Netherlands

New project

https://kidv.nl/r-pet-
drinkbeker-met-
strawless-lid

Waste supplier

Plastic producer

(1

‘The cups are mainly intended to be used at festivals

Participation

https://kidv.nl/r-pet-
drinkbeker-met-
strawless-lid

Waste supplier

Festivals

(1

‘The Belgian festival Pukkelpop worked with the rPET
cupsin 2018,

Successful project

https://kidv.nl/r-pet-
drinkbeker-met-
strawless-lid

Waste supplier

Festivals

(1

Waste processor SUEZ collected them and turned them
into new cups

Partnership

https://kidv.nl/r-pet-
drinkbeker-met-
strawless-lid

Recyclers

(1

Atthe festival in 2019, visitors therefore drank from
cups made of twice recycled plastic

Successful project

https://kidv.nl/r-pet-
drinkbeker-met-
strawless-lid

Waste supplier

Festivals

(1

The use of recycled PET means that less claims are made
on virgin PET and fossil raw materials

New initiative

https://kidv.nl/r-pet-
drinkbeker-met-
strawless-lid

Recyclers

(1

2020

Dow has a partnership with The Netherlands-based
Fuenix Ecogy Group for the supply of pyrolysis oil made
from plastics waste

Partnership

(October 15, 2019
Tuesday).

Announces Construction
of New Small-Scale
Molecular Recycling

Facility. PR
Newswire. https://advan|

celexis-
com,proxy.library.uu.nl/
api/document?collectio

content|

tem:5XB3-SK81-DXP3-
R21B-00000-

00&context=1516831.

Waste supplier

Retailer,
Incumbent

(1

feb

ABLwould sponsor the Green Academy programme

Financing

(November 11, 2019
Monday). Berry Global
Joing SABIC n the
Production and Use of
Circular Polymers from
Chemical
Recycling. Business
Wire. https://advance-
lexis-
com.proxy.library.uu.n/|
api/document?collectio

content|

tem:SXGK-B981-1BG1-
8155-00000-

00&context=1516831.

Third party

Banks

General

(1

The programme is a climate change awareness
programme spear headed by £360, Ghana Education
Service and the UN University at Maastricht in the
Netherlands

Participation

(November 11, 2019
Monday). Berry Global
Joing SABIC n the
Production and Use of
Circular Polymers from
Chemical
Recycling. Business
Wire. https://advance-
lexis-
comproxy.library.uu.nl/
api/document?collectio

content|

tem:SXGK-B981-1BG1-
8155-00000-

00&context=1516831.

Producer
Responsibility
Organizations

UN University at
Maastricht

General

(1

2020

lab CELC produces Linen in the Netherlands, Belgium
and France. Linen s a natural plant fibre which can be
irrigated with rainwater, itis bio-degradable and has
some beneficial properties such as thermo-regulation,

anti-bacterial, hypoallergenic and moisture wicking

New project

(February 24, 2000
Monday). Reporting on
the Circular Design Lab

visit to Future Fabric

Expo. Impact News
Service. https://advance:

lexis-
comproxy.library.uu.nl/
api/document?collectio

content|

tem:5Y91-5851-FOYC-
N266-00000-

00&context=1516831.

Waste supplier

New entrant

Bioplastic

(1

2020

Inthe Netherlands, Sappi has built a pilot-scale plant for
the production of cellulose nano fibrils (CNF)

New plant

Printweek staff. (March
1,2020). Paper
tigers. PrintWeek
MEA. https://advance-
lexis-
comproxy.library.uu.nl/
api/document?collectio

content

tem:5YB4-8311-JDIN-
608R-00000-

00&context=1516831

Waste supplier

Plastic producer,
Incumbent

Bioplastic

(1

—
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Chemical B.V. has announced that, beginning 1 August
2020, it s expanding and reinforcing its strategic
partnership with IMCD Group for the distribution of its

Partnership

(une 25, 2020 Thursday)
Eastman partners with
IMCD Group o expand
for specialty piastics in

EMmEA.

PressWIRE. hutps://adva

com.proxy.library.uu.nl/

api/document7callectio
¥530-00000.

Waste supplier

Plastic Producer,
Incumbent

IMCO wil also start serving an expanded EMEA market
inczuding the NL

Partnership

(une 25, 2020 Thursday)

PressWIRE. hutps://adva
com.proxy.library.uu.nl,
api/document7coliectio

tem:606V-IHF1-103Y
o08context-1516831,

Waste supplier

Plastic Producer,
Incumbent

1

2020

sun

The Netherlands will ban a number of single-use plastic
products from July 2021, in an effort to protect our
beaches and oceans

Legistation

——

plastics-next.summe:

Government

1

The legislation is part of an EU initiative agreed by
European Environment Ministers and the Eurapean

Legistation

ntps://www.iamexpat.

nl/expat-info/duteh.

Producer

plastics-next-summer

Organizations

eh
Government

@1

All EU member states, including the Netherlands, are
legisiation

Legistation

s/ /www amexpat
nl/expat-info/dutch-
expat-news/nethertands
ban-many-single-use-
plastics-next-summer

Responsibility
Organizations

Dutch

@1

from 2024 caps and lids must be attached to plastic
bottles and packaging so s to improve recycling,

ntps://www iamexpat

nl/expat-info/dutch.

Producer

ban-many-single-use
plastics-next-summer

Organizations

Duteh
Government

R

1

from 2025 plastic bottles must consist of at least 25
percent recycled plastic

Goals/Targets

s/ /www amexpat

ban-many-single-use-
plastics-next-summer

ducer
Responsibility
Organizations

Dutch

1

2020

Post-consumer plastic packaging waste can be kept
separate at home (separate collection) or later be
recovered from the municipal solid waste (MSW)

Knowledge Sharing

(June 30, 2020 Tuesaay)

Netheriands : Recycled

plastic film has an odour,
regardiess how you

. Tendersinfo. hitps://a|

com.proxy.library.uu.nl,

api/documentrcoliectio

o08context-1516831,

1

Research of Wageningen Food & Biobased Research
now shows Recycled plastic film has an odour,
regardiess how you collect it

Negative Reputation

Tune 30, 2020 Tuesday)
Netherlands : Recycled

avance-lexis

Recycler

Wageningen

2020

CEFLEX: Design for a circular economy goudelines

Guidance

hitps://euidelines.cefle

Responsibility

cerLex

R

@1

Netherlands: State Secretary Van Veldhoven launches
new campaign to combat packaging waste

Tty & 2020 Monday)
Netherlands: State.

packaging waste. Thai
Service. hitps://advance-
com.proxy.library.uu. i/
api/document7caliectio

P
Responsibility
Organizations

State Secretary

General

@1

In addition to the implementation of the European
recycling targets, she has set down agreements with the
packaging sector regarding specific circular targerts for
In addition to recycling

Negative Reputation

packaging waste. Thai
Service. nitps://advance
com.proxy.library.uu.nl,
api/documentrcollectio
temi608K-1521-DXIS.

roduce:
Responsibility
Organizations

State Secretary.

[The £U recycling target for all packaging combined is 70%|

Goals/Targets

Service. https://advance.
lexts

com.proxy.library.uu.nl/

Responsibility
Organizations

Duteh
Government

R

1

The Netherlands will aiready be achieving this target by

Goals/Targets

Veldhoven launches

new campaign to combat

packaging waste. Thai
News

Service. hitps.//ach

comproxy.library.uu.nl/
api/document?collectio
n=newsgid=ur:content

Responsibility
Organizations

Dutch

1

By 2025, 74% of all packaging materials in the
Netherlands must be recycled and/or re-used

Goals/Targets

packaging waste. Thai

Service. hitps://advance
Texis

api/document7caliectio

roducer
Responsibility
Organizations

Duteh
Government

1

With the exceptions of glass and wastepaper, in the
near future all the empty packaging must be deposited
in the PVD (Plastics, Metal, and Drinks Cartons) bin

Legistation

packaging waste. Thai
Service. hitps://advance.
com.proxy.library.uu.nl,
api/document7collectio

Responsibility
Organizations

Government

R

1

The Dutch circular targets and the European recycling
targets will be embedded in law and implemented with
effect from 2021

Legistation

tary Van
Veldhoven launche:
new campaign to combat
Service. hitps://advance
com.proxy.library.uu.nl/
api/documentrcollectio
n=news&id-urn:content

Responsibility
Organizations

Government

R

1

2020

Polypropylene (PP) flexible packaging 2 2 recycling
stream is underrepresented.

Negative Reputation

next.for.increasing.
flexible-packaging-

Recycler

R

PP flexible films are often not sorted in 3 separate
routes need to be developed.

Negative Reputation

Recycler

R

@1

There is als0 estimated to be in the region of 2t0 2.5 Mt
of PP flexible films currently available for collection and
recycling annually.

Fitps://www plasticaree
Velers.eu/post/what.is
flexible-packaging-

@1

[T Viabie sorting and recyaling routes for PP flaxible flms
an be establizhed, then achieving 3 S0% recycling rate
would be achievable supposing yield performance at
[the higher end of PE flexible film recycling due to higher|
auality sorting

Positive reputation

Tetps 7 www. plasticsrec
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hitps://www.plasticsrec
yelers.eu/post/what-is:
There is no sufficient demand for r PP Negative Reputation |~ next-for-increasing Recycler 1 1
flexible-packaging-
recydling

PackBack (formerly Shared Packaging) was

commissioned by the KIDV to investigate whether and

how standardization of reusable food packaging can be
introduced

https://kidv.nl/standardi|  Producer
New project |sation-in-reusable-food:| Responsibility (% R 1 "1
ackaging Organizations

200 | Jul

The research consisted of desk research and interviews
with companies in the chain, including producers of
food, producers and distributors of packaging, logistics
service providers and producers of washing installations

Ihttps://kidv.ol/standardi|  Producer
New project sation-in-reusable-food-| Responsibility Kipv R 1 1
packaging Organizations

One of the results s that square and rectangular shapes https://kidv.nl/standardi|  Producer
of primary meal packaging are preferred, both froma | Knowledge Sharing | sation-in-reusable-food-| Responsibility KDV R 1 1
logistics and cleaning point of view packaging Organizations

With the research, the KIDV and PackBack want to ttps?//kidv.ni/standardi| _Producer
contribute to doption of primary - Kiov R 1 )1
reusable food packaging Organizations

hitps://kidv.nl/the-state|  Producer
f- Responsibility Kiov General "1
packaging Organizations

200 |l ‘The State of Sustainable Packaging Guidance

(August 17, 2020
Monday). Magnum
makes tubs with Sabic's
new recyclable
plastic. TradeArabia

(Bahrain). https://advan
Magnum pilot prpgramme for using recycled plasticis g - e Retailer,

New project ce-lexis: Waste suppliers RC 1 1
launched in Spain, Belgium and Netherlands last year, prel . | PP Incumbent “
com.proxy.library.uu.nl/

api/documentocollectio
n=newsgid=ur:contentl
tem:60M3-VTD1-F11
Xd54-00000-
00Bcontext=1516831,

00 | A 7

(August 17, 2020
Monday). Magnum
makes tubs with Sabic's
new recyclable
plastic. TradeArabia
(Bahrain). https://advan Retailer,

Successful project e-lexis: Waste suppll RC 1 41
uccessful projes o jaste suppliers Incambent (0]

Magnumis the first to use recycled plastic within the ice

cream industry after the successful pilot
com.proxy.library.uu.nl/

api/documentacollectio
n=newsgid=ur:contentl
tem:60M3-VTDL-F11p-
Xd54-00000-
00Bcontext=1516831,

Producer
Responsibility KDV Bioplastic 1 1
Organizations

[The Biobased Plastics action plan stems from the Plastics Ihttps://kidv.nl/actieplan.
Guidance

200 | A
020 e transition agenda biobased-kunststoffe

The plan s specifically aimed a the actions needed o oo idwnlacteplan] _ PTO%UCeT
increase the demand for and production of biobased | Goals/Targets P PN Responsibility KoV Bioplastic 1 (1
biobased-kunststoffen
plastics Organizations

In support of this action plan, consultancy firm CE Delft
has drawn up two notes, which are part of the action Participation
plan

https://Kidv.nl/actieplan. Consultancy firm "
biobased-kunststoffen | "0 P CEDelft Sloplastic * 1

Namely: an exploration to arrive at 15% biobased plastic
by 2030and an analysis of the sustainability of biobased Guidance
plastics

nttps://kidv.nl/actieplan
biobased-kunststoffen

Consultancy firm

Third party A

Bioplastic 1 1

hitps//kdv.nl/roadmap]  Producer
200 | Avg Roadmap Chemical recycling of plastics 2030 NL Guidance chemische-recycling- | Responsibility KDV &3 1 1
kunststof-2030-n | Organizations

“The Netherlands wants 10 percent of domestic plastic hitps://kidv.nl/roadmap]  Producer
production to be replaced by recyclate from chemical B KoV 3 1 (11
recycling by 2030, kunststof-2030nl | Organizations

Ritps://Kidv.nl/roadmap
K10V Roadmap Mltiayer lexile packaging inacircular| multilayer-flexible-
economy’ packaging:in-a-crcular
economy

Producer
Responsibility (% MR 1 "1
Organizations

ttps://kidv.nl/roadmap-
n multilayer lasti in .
it focuses on multlayer lexible plastic packaging, made aliloyer floxible. Produce

of PE, PP or combinations of these materials. Itcanbe |  Goals/Targets Responsibility KDV MR 1 1
packaging-in-a-circular-

either mono-material or multi-materia Organizations
economy

States News Service.
(september 1, 2020
Tuesday). EUROPEAN
ATTRACTIONS PLAN
POSITIVE CHANGES TO
COMPLY WITH
The European Parliament’s Single-Use Plastics Directive UPCOMING SINGLE-USE
comesinto force in 2021 the law will compel Europe's PLASTICS BAN. States Producer outch
200 | sep 1 |attractions industry to phase out unnecessary single-use Legislation News Responsibilty | 4 MR, R 1 "1
plastics, achieve high collection rates for recycled items, Service. https://advance| Organizations
and transition to greener solutions lexis-
com.proxy.library.uu.nl
api/document?collectio
n=newsgi
tem:60R-X1C1-JCBF
501Y-00000.
00&context=1516831.

f=urn:contentl

States News Service.
(september 1, 2020
Tuesday). EUROPEAN
ATTRACTIONS PLAN
POSITIVE CHANGES TO
COMPLY WITH

UPCOMING SINGLE-USE
COVID-19 willincrease plastic waste and make trash PLASTICS BAN. States
separation more difficult in the short term at Efteling in | Negative reputation

Kaatsheuvel, Netherlands Service.

Recycler MR 1 B

com.proxy.library.uu.nl/
api/document?collectio
\ews&id=urn:contentl
tem:60RI-XIC1-JCBF-
501¥-00000-
00Bcontext=1516831,

States News Service.
(September 1, 2020
Tuesday). EUROPEAN
ATTRACTIONS PLAN
POSITIVE CHANGES TO

COMPLY WITH

UPCOMING SINGLE-USE
PLASTICS BAN. States

Knowledge Sharing. News Waste suppliers |Producer, Retaler| MR 1

Service. it

Companies should take a critical look at their inventory
and replace plastic where possible

com.proxy.library.uu.nl/
api/documentacollectio
n=news&id=um:contentl
tem:60R-XIC1-ICBF-
501-00000-
00Bcontext=1516831,

States News Service.
(september 1, 2020
Tuesday). EUROPEAN
ATTRACTIONS PLAN
POSITIVE CHANGES TO

COMPLY WITH

UPCOMING SINGLE-USE

Smit recommends involving employees in the process. PLASTICS BAN. States
"Above all, ook for creative solutions to avoid using Participation News Value chain MR 1 1

disposables Service. https://advance

lexis-
com.proxy.library.uu.nl
api/document?collectio

n=newsgid= t
tem:60R)-X1C1-JCBF

501Y-00000.
00Bcontext=1516831.

States News Service.

(september 1, 2020

Tuesday). EUROPEAN
ATTRACTIONS PLAN

POSITIVE CHANGES TO

COMPLY WITH

UPCOMING SINGLE-USE
PLASTICS BAN. States
Vending machines are placed into the park New project News Recycler MR 1 1
Service. e

com.proxy.library.uu.nl/
api/document?collectio
n=newsgid=ur:contentl
tem:60R)-X1C1-JCBF
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