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ABSTRACT
The circular economy has recently gained attention from politicians and businesses in
the Netherlands as a way to solve the world’s plastic problem. However, the development of
the circular economy is a complex endeavor, and therefore decision-makers should be aware
of the potential challenges and drivers they face in implementing it. Several studies have
looked into the barriers and drivers of circularity from different perspectives, such as
geographically or by industry type, but since factors are context-specific, it becomes relevant
to study the food and beverage plastic packaging industry in the Netherlands. This study
conducts an empirical analysis based on semi-structured interviews with different agents of
the supply chain of food and beverage plastic packaging aiming at filling in this knowledge
gap.
Results reveal the presence of several complex cross-cutting issues that must be
overcome, such as: the lack of acceptance of the circular economy by companies in their
mindset and culture, structural flaws, the presence of hindering regulations, the conflicting
role of consumers, and a number of environmental trade-offs. Furthermore, findings also
question the role of the circular economy as a tool to solve the problem of plastic leaking into
the environment, as in practice the concept does not focus on minimizing overall
environmental impacts. Further research is necessary to elucidate the potential risks of the
misconceptions and manipulations of the concept of circular economy.
Finally, based on these challenges, the present study provides a number of
recommendations for the industry of packaging and the Government, most importantly to
encourage decision-makers to reconsider how they are implementing the circular economy,
to revise hindering legislation, and to increase supply chain collaboration.
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1. Introduction
As acknowledged by the European Commission (EC), plastic is a multifunctional and
ubiquitous material that brings many benefits to society (2018). Due to being light, easily
shaped, high performing and inexpensive, plastics have become an important component of
a large range of different applications (Dijksma & Kamp, 2016), but in particular, these
characteristics make plastic a perfect material for food and packaging applications—the focus
of this study. In fact, plastic packaging has helped to improve consumer health and safety by
providing storage for safe drinking water and time-dependent fresh food, contributing also
to reducing food waste and improving food safety (Andrady & Neal, 2009; EC, 2018).
However, due to the take-make-dispose nature of plastic packaging, these materials
end up in the environment (and can remain there for hundreds of years (World Wildlife Fund
[WWF], 2018), causing great environmental damage (Barra & Leonard, 2018; Ellen MacArthur
Foundation [EMF], 2016). For example, plastics have been found to drive “natural resource
depletion, waste, environmental degradation, and climate change”, and moreover, it has
“adverse human health effects” (Barra & Leonard, 2018, p. 3).
Plastics have been found everywhere in the world, from areas in Antarctica to the
agricultural soils (de Souza Machado, Kloas, Zarfl, Hempel, & Rillig, 2018; Waller et al., 2018).
But the most visible and studied impacts have been in the marine environment. A recent
study found that as much as 8 million metric tons of plastics enter the oceans every year, not
only posing a direct threat to biodiversity and ecosystems (Jambeck et al., 2015), but also to
humans, who consume seafood that has been contaminated with plastic (Pavani & Rajeswari,
2014). Plastic pollution also has economic and social impacts, such as the loss of profitability
in the tourism and fishing industries that rely on a clean and healthy ocean and coastal areas
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(Newman, Watkins, Farmer, Ten Brink, & Schweitzer, 2015). But even though there is
awareness of these negative impacts among society, plastic production is still expected to
double in the next 20 years and quadruple by 2050, making plastic pollution an environmental
crisis that some conservation campaigners have even compared to the climate change
emergency (Laville & Taylor, 2017).
To combat this plastic pollution problem, the circular economy (CE) has recently
surfaced as a possible solution, gaining attention from civil society, academia, industry, and
policy-makers (Geissdoerfer, Savaget, Bocken, & Hultink, 2017). The aim of the CE, within the
plastics context, is to prevent plastics from becoming waste and to reduce their impact along
the supply chain (SC) (EMF, 2016). This can be achieved by “slowing, closing, and narrowing
material and energy loops” through “long-lasting design, maintenance, repair, reuse,
remanufacturing, refurbishing, and recycling” (Geissdoerfer et al., 2017, p. 6).
The Netherlands and the European Union (EU) are not the exception to this CE
momentum, and have both endorsed the concept (Kirchherr et al., 2018). In 2016, the
government of the Netherlands released its CE strategy, in which plastic is a priority area to
address. The vision of this program is ambitious, aiming at achieving full circularity by 2050,
and becoming an international leader in the area of CE by 2020 (Dijksma & Kamp, 2016). More
recently, in 2019, the Ministry of Infrastructure and Water (IenW) launched a Plastic Pact,
which comprises the commitments of important stakeholders of the plastic industry. This Pact
includes the ambitious goals of achieving a reduction of plastic consumption by 20 percent,
and ensuring that plastic products are 100 percent recyclable by 2025 (IenW, 2019).
Despite these important signals of commitment from the Dutch Government,
achieving circularity is a complex endeavor and there are several barriers that may hinder its
implementation, from technical barriers such as the quality of the remaining materials and
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their recyclability, to social barriers, such as the lack of environmental awareness of
consumers (Kirchherr et al., 2018). Hahladakis and Iacovidou (2018) argued that often policymakers tend to overlook these challenges, but their recognition is crucial to achieving the
goals of the CE. Likewise, understanding the drivers of circularity can help in speeding up its
implementation. Thus, due to the urgency of tackling the plastics crisis and the adoption of
an ambitious CE vision for the Netherlands, it becomes relevant from a societal point of view
to explore the factors that may delay the transition to this vision and the enablers that can
help us facilitate and enhance this transition.

1.1 Knowledge gap
Numerous studies have examined the factors that enable or prevent the development
of CE. Some scholars have given a geographical focus to their research (e.g. Sweden
(Chakanikova & Mont, 2012), Netherlands (Vermunt, Negro, Verweij, Kuppens, & Hekkert,
2019), and Spain (Ormazabal, Prieto-Sandoval, Puga-Leal, & Jaca, 2018)). Most notably are
the cases of China and the EU. In both cases, the interest of studying the CE can be linked to
the governments promoting the CE as a way to overcome economic and environmental
challenges (Kirchherr et al., 2018). When comparing the findings of these studies one can
notice that drivers and barriers that affect circularity differ by country. For instance, a large
sample study conducted in a number of EU countries1 found that the main barrier for the CE
relates to cultural and awareness factors, whereas in studies based on China, there appear to
be no outstanding factors (Su, Heshmati, Geng, & Yu, 2013; Geng & Doberstein, 2008;
Mathews & Tan, 2011).

1

Belgium, Germany, the Netherlands, Portugal, Sweden and the United Kingdom.
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Other approaches have taken an industry focus. Some examples include consumer
goods (Mishra, Hopkinson, & Tidridge, 2018), construction (Adams, Osmani, Thorpe, &
Thornback, 2017), and the clothing sector (Todeschini, Cortimiglia, Callegaro-de-Menezes, &
Ghezzi, 2017). In particular, for the plastic industry, not many past studies have addressed the
CE directly, but rather focus on different CE practices, such as recycling (Mwanza & Mbohwa,
2017), reusing (Gardas, Raut, & Narkhede, 2019), the use of bioplastics (de Vargas Mores,
Finocchio, Barichello, & Pedrozo, 2018), and closing the loop on materials (Hahladakis &
Iacovidou, 2018). Differences in factors can also be found in these studies. While Todeschini
et al. (2017) found that in fashion one of the main barriers relates to collaboration, Adams et
al. (2017) found the biggest barrier to be the lack of incentive to design for end-of-life issues.
Another interesting topic discussed in the literature relates to the SC. Because the
ability to reuse or recycle the plastic at the end of its life cycle depends on what others do
along the SC, this factor becomes highly important for the CE (Geissdoerfer, Morioka, de
Carvalho, & Evans, 2018). A number of studies explicitly include the SC factor into their
analyses, looking at issues such as tracking of materials or exchange of information among
agents (Tura et al., 2019; Vermunt et al., 2019). Some studies have also made this factor the
main focus of their study, such as Govindan & Hasanagic (2018), who take a
supplier/consumer approach, and Zhu, Geng and Lai (2011) who highlight the importance of
a collaborative SC to achieve sustainability. Due to the relevance of the SC in achieving CE,
the present study will adopt an SC perspective by placing at the core of the research the
opinions and knowledge of all the links in the chain, this will be further discussed in Section
3.
Finally, Tura et al. (2019) argued that factors that affect circularity are “highly contextspecific” (p. 96). This brief literature review supports this claim by demonstrating that factors
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that affect circularity differ among different countries and sectors, and therefore it cannot be
assumed that the same factors apply to the plastic industry in the Netherlands (the scope of
this research). To the best of the knowledge of the researcher, only one other study2 has
researched the particular context of this paper, but from a behavioral point of view (Mooren,
2016). Therefore, the present exploratory study can help in filling in the research gap
identified.

1.2 Research question and objective
Considering the societal relevance and knowledge gap identified above, this study
aims at exploring and understanding the factors that affect circularity by conducting semistructured interviews with several agents of the plastic packaging SC in the Netherlands and
thus contributing to its development in the country.
The research question to be studied is:
What are the factors that affect circularity in the supply chain of food and beverage
plastic packaging in the Netherlands?
Due to the exploratory nature of this study, no hypotheses have been developed,
however, further defined exploratory sub-questions are: how do factors hinder circularity;
how do factors drive circularity; which factors play a more important role relative to others;
how do factors interact with each other; how do these factors vary along the SC; and where
are the biggest bottlenecks to circularity.
The subsequent sections of the present study are structured as follows: Section 2
presents a literature-review-based conceptual framework that introduces the concept of CE
and the main drivers and barriers identified. Section 3 presents the methodology of this study.

2

Only considering studies written in English.
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Section 4 presents the findings of this study. Section 5 presents the discussion, which also
includes recommendations for research and practice, and the limitations of this study. Finally,
Section 6 presents the concluding remarks.
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2. Conceptual framework
2.1 The circular economy
As Korhonen, Nuur, Feldmann, and Birkie (2018) acknowledged, the CE brings
together concepts and ideas from several areas of science and theoretical influences,
including disciplines related to the industrial ecology, industrial economy, cradle-to-cradle,
biomimicry, regenerative design, and the blue economy. As such, several definitions of the CE
can be found in the literature, but none of them have been extensively accepted (SuárezEiroa, Fernández, Méndez-Martínez, & Soto-Oñate, 2019). For the purposes of this study, the
definition by Geissdoerfer et al. (2017) will be presented. This definition was selected because
it provides a notion of what the CE entails in practice:
We define the Circular Economy as a regenerative system in which resource input and
waste, emission, and energy leakage are minimized by slowing, closing, and narrowing
material and energy loops. This can be achieved through long-lasting design,
maintenance,

repair,

reuse,

remanufacturing,

refurbishing,

and

recycling.

(Geissdoerfer et al., 2017, p. 6).
A systematic review of the concept of CE conducted by Kirchherr, Reike, & Hekkert
(2017) also distinguished two types of core principles of the CE. One type of core principle
relates to a systemic perspective in which fundamental change is required at the macro,
meso, and micro level (Kirchherr et al., 2017). The second type of principles relates to the Rs
framework, which includes the practices of reducing, reusing, recycling and recovering. These
practices should be approach in what is called a waste hierarchy, giving priority to reducing,
followed by reusing in second place, recycling in third place, recovery for energy in fourth
place, and finally landfilling (Kirchherr et al., 2017).
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In order to understand the factors that affect circularity, it is also important to define
what constitutes circularity. A table of practices has been developed for this purpose. Table 1
describes CE practices by merging views from Su et al.’s (2013, p. 217) and Zhu, Geng, and Lai
(2010, p. 1330).

Table 1: Practices of circular economy
Cleaner production

Throughout all stages of production consider
resource use and pollution.

Eco-design

Consideration of environmental aspects of design
(including material use).

Green purchase

Consideration of environmental impacts and CE
when choosing suppliers. Includes, for example, to
provide suppliers with environmental design
specifications.

Green consumption

Consumption of materials, water, and energy, and
the way they are consumed and disposed.

Collection &
repurposing
processes

Process of collection for repurposing, reusing,
recycling, recovery or disposal.

Collaboration

Cooperation for eco-design, cleaner production,
transportation, packaging, reverse logistics, etc.

Production

Consumption

Waste management

Supply chain

Policies and laws
information
platforms
Others
Initiatives that support CE.
Capacity building
NGOs
Note. Adapted from Su et al. (2013, p.217) and Zhu et al. (2010, p. 1330).
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2.2 Factors that affect the circular economy
To define the different factors that affect circularity, a literature review was
conducted on barriers and drivers of the CE. The term factors is adopted in order to account
for the fact that sometimes what may be a catalyst of CE for one organization could be a
barrier for another, thus the terms factors provides a degree of neutrality.
Based on Tura et al. (2019) and Vermunt et al. (2019) the factors are divided into 5
categories, namely: organizational, financial, technical and knowledge, SC, market, and
society and environment. Table 2 shows a summary of the factors found in the literature
review. It is important to notice that there might be interaction between factors, which means
that some factors might influence each other or be “nested” on each other, as acknowledge
by Kirchherr et al. (2018, p. 267).
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Table 2: Factors that affect the implementation of the CE
Factors

Sub-factors
Acceptance of CE &
sustainability

Organizational Opportunities for value
creation
Skills & capabilities of
employees
Costs
Financial
Investments

Technical &
Knowledge

Design & material
challenges
Technology & technical
know-how
Knowledge & data
Dependency

Supply Chain

Collaboration
Leadership
Virgin material prices

Market
Demand
Regulations & laws
Incentives
Governmental

Guidelines & Education
Commitment

Society &
Environment

Consumer awareness &
behavior
Pressure on environment
& resource constraints

Sources (that refer to at least one subfactor)
Adams et al., 2017; de Jesus & Mendonça,
2018; Gardas et al., 2019; Geng et al., 2012;
Govindan & Hasanagic, 2018; Kirchherr et
al., 2018; Linder & Williander, 2015; Liu &
Bai, 2014; Ormazabal et al., 2016; Pheifer,
2017; Rizos et al., 2016; & Tura et al., 2019.
de Jesus & Mendonça, 2018; Esposito et al.,
2015; Ghisellini et al., 2016; Gumley, 2014;
Mont et al., 2017; Linder & Williander,
2015; Liu & Bai, 2014; & Vermunt et al.,
2019.
de Jesus & Mendonça, 2018; EMF, 2013;
Geng & Doberstein, 2008; Govindan &
Hasanagic, 2018; Kirchherr et al., 2018;
Pheifer, 2017; Rizos et al., 2016; & Tura et
al., 2019.
de Vargas et al., 2018; Geissdoerfer et al.,
2018; Govindan & Hasanagic, 2018;
Hahladakis & Iacovidou, 2018; Kirchherr et
al., 2018; Tura et al., 2019; & Vermunt et
al., 2019.
de Jesus & Mendonça, 2018; Kirchherr et
al., 2018; Mont et al., 2017; Pheifer, 2017;
Ranta et al., 2018; Rizos et al., 2016; &
Vermunt et al., 2019.
Bechtel et al., 2013; de Jesus & Mendonça,
2018; Dong et al., 2016; Geng & Doberstein,
2008; Gumley et al., 2014; Ilić & Nikolić,
2016; Kirchherr et al., 2018; Kok et al.,
2013; Pheifer, 2017; Tura et al., 2019; Xue
et al., 2010; & Yu et al., 2014.
Bechtel et al., 2013; de Jesus & Mendonça,
2018; EMF, 2013; Govindan & Hasanagic,
2018; Kirchherr et al., 2018; Kok et al.,
2013; Moktadir et al., 2018; Su et al., 2013;
& Tura et al., 2019.
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Organizational
Organizational factors are mainly related to the acceptance of the CE and
sustainability in general (which can also be associated to other organizational underlying
factors, e.g. hierarchy), the opportunities for value creation, and the skills and capabilities of
employees.
Barriers can be related to the lack of formal inclusion of CE principles in the strategy,
mission, vision, goals, performance indicators, and culture of an organization (Pheifer, 2017).
Other examples of organizational barriers include: a high level of hierarchy (Liu & Bai, 2014),
the lack of support from top and middle-level management (Gardas et al., 2019; Liu & Bai,
2014; Ormazabal, Prieto-Sandoval, Jaca, & Santos, 2016), the lack of capabilities and skills of
employees (Rizos et al., 2016), and the fear of risks and silo thinking from management
(Adams et al., 2017; Liu & Bai, 2014; Tura et al., 2019). Kirchherr et al. (2018) found these
types of organizational and cultural barriers as still one of the main challenges in Europe.
In regards to drivers, the CE can be seen by companies as an opportunity to improve
product development and differentiate their brands and business models to create value
(Govindan & Hasanagic, 2018, Linder and Williander, 2015; Tura et al., 2019). Since
implementing CE is associated with companies owning up to their social and environmental
responsibilities, implementing it can also improve the reputation and image of companies (de
Jesus & Mendonça, 2018; Geng, Fu, Sarkis & Xue, 2012).
Financial
Financial factors can be defined as any additional internal cost or cost-saving
associated to the CE.
High costs and high up-front investments have been identified as financial barriers in
the literature (de Jesus & Mendonça, 2018; Vermunt et al., 2019). This high costs can be due
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to, for example, adopting new expensive technologies (Gumley, 2014), developing products
with longer lifetimes (Mont, Plepys, Whalen, & Nußholz, 2017), the cost of taking back
products (Mont et al., 2017), lack of financial capabilities (Rizos et al., 2016), and costs in
research and development (R&D) and innovations (de Jesus & Mendonça, 2018). This type of
barrier has been found to be especially prominent in developing countries and for small
enterprises (de Jesus & Mendonça, 2018).
Linder and Williander (2015) also argued that the costs of CE can be high and risky due
to the higher complexity of refurbishing and remanufacturing, and the necessity of a good
return logistics system. However, they also reported these costs could decrease with time,
once the CE is well established.
On the side of drivers, a number of studies and reports have also acknowledged the
cost-savings opportunities that come with implementing CE practices due to virgin material
substitution and reduction (Esposito, Tse, & Soufani, 2015; Ghisellini, Cialani, & Ulgiati, 2016;
Liu & Bai, 2014)
Technical and knowledge
In general, technical and knowledge factors relate to the design and material
challenges, the adoption and availability of technology and technical know-how, and
informational and data needs.
Some examples of technical and knowledge barriers found in the literature include:
technology gaps (De Jesus & Mendonça, 2018), the lack of technical skills (Rizos et al., 2016),
and the technical difficulties in handling CE materials (Tura et al., 2019). The development of
technology has been found by a number of authors to be a critical factor that determines
circularity (de Jesus & Mendonça, 2018; Geng & Doberstein, 2008; Govindan & Hasanagic,
2018; Pheifer, 2017). However, it is not clear whether technology remains one of the biggest
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constraints of CE now. Kirchherr et al. (2018), for instance, did not find technology as the
biggest barrier to circularity, suggesting that needed technology and knowledge are already
available.
But technical and knowledge factors have been also found to be drivers in the
literature. Technology and knowledge have facilitated the transition to circularity and enable
companies to implement CE (Tura et al., 2019). For example, Geng & Doberstein (2008)
highlighted technologies such as eco design, cleaner production, and life cycle assessments
(Geng & Doberstein, 2008). Information sharing platforms and digitalization can also
contribute for the effective planning and management for the CE by helping to trace materials
and identify products (EMF, 2013; Geng & Dobertein, 2008; Tura et al., 2019).
Supply chain
SC factors refer to the way in which SC agents relate to each other, including the
collaboration and dependency among companies, and the presence of leadership.
Examples of SC barriers found in the literature include: the limited number of suppliers
of CE materials, the uncertainty about the quality of materials (Vermunt et al., 2019), and the
difficulties of operating a circular business in a linear environment (with the conflicts of
interests that that entails) (Kirchherr et al., 2018). Tura et al. (2019) also found that no clear
responsibility of CE projects might also constitute a barrier. The latter argument also supports
findings from de Vargas Mores et al. (2018) who argued for the need of a focal company in
the SC to bring leadership.
On the other hand, the engagement of the SC agents is an important driver and prerequirement for the CE (Geissdoerfer et al., 2018; Govindan & Hasanagic; Hahladakis &
Iacovidou, 2018; Vermunt et al., 2019). For example, Tura et al. (2019) found that cultivating
long terms relationship with suppliers can promote information sharing and transparency.
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Collaboration does not only help in overcoming other types of barriers, but it can also help
the company’s brand and image. For example, de Vargas Mores et al. (2018) found that by
placing attention on SC factors, and collaborating and engaging with green suppliers,
companies can enhance brand differentiation and improve their image.
Market
Market factors are mainly related to price and demand, which are considered external
factors influenced not only by the Dutch market but also the global market.
The main market barrier identified in the literature is the low price of virgin materials,
which make circular products less competitive than virgin products (de Jesus & Mendonça,
2018; Kirchherr et al., 2018; Mont et al., 2017; Rizos et al., 2016; Vermunt et al., 2019).
Ultimately, low virgin material prices can be translated into higher costs for secondary raw
materials, which often prevents companies from opting for these materials. The difference
can be such that companies often require subsidies to produce circular products (Ranta,
Aarikka-Stenroos, Ritala, & Mäkinen, 2018). Another barrier identified in the literature refers
to the lack of demand, as consumers in the market can be often hesitant to buy products that
were made of reused or recycled materials due to finding them less valuable, unsafe or too
expensive (Pheifer, 2017; Vermunt et al., 2019).
In this case, market-related drivers have not been directly address in the literature,
but one can infer that drivers are the opposite of barriers. Thus, both the increase of virgin
material prices and the increase in consumers demand can be important enablers of the CE.
Governmental
Governmental factors are defined as the regulations and laws, incentives, guidelines
and commitment from the Government.
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An important barrier discussed in the literature refers to obstructing regulations that
favor the linear economies (Gumley, 2014). Examples of these hindering regulations include
laws that prevent transportation of waste across countries (Bechtel, Bojko, & Völkel, 2013;
Pheifer, 2017), not being able to use recycled material in products (Kirchherr et al., 2018), and
ineffective policies for recycling (Kok, Wurpel, & Ten Wolde, 2013). A second barrier identified
is the lack of incentives from the government, who often fails to provide funding and
appropriate rewards to companies (de Jesus & Mendonça, 2018; Gumley, 2014; Kok et al.,
2013). A third barrier identified is the lack of a unified, practical and standardized guideline
for the CE (Geng & Doberstein, 2008; Tura et al., 2019; Yu, Jong & Dijkemaa, 2014). Two
examples of this include: the need for a better understanding of the definition of waste (de
Jesus & Mendonça, 2018), and the lack of standardized regulations across regions (Tura et al.,
2019). Finally, the lack of knowledge on the CE by policy-makers was also identified as a
barrier (Xue et al., 2010).
However, Kirchherr et al. (2018) did not find these types of governmental barriers to
be the most pressing within the EU context of their study. They argued this could be expected
since the EC has been promoting the CE for a few years, and therefore some progress has
been made in this regard.
On the other hand, governments can also play an important role in enabling the CE by
implementing supporting laws, standard requirements, and providing the right kind of
incentives and funds (de Jesus & Mendonça, 2018; Dong et al., 2016; Ilić & Nikolić, 2016; Tura
et al., 2019; Yu et al., 2014). Moreover, the CE strategy has prompted EU Governments, such
as the Dutch Government to develop their own goals and plans for implementing the CE.
Finally, de Jesus and Mendonça (2018) also highlighted the role governments play in
supporting education and the need to better include the CE in university curricula.
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Society and the environment
Society and environment factors have been merged as these closely relate to each
other. These type of factors include society’s awareness of environmental issues and
consumer behavior, and environmental issues.
Several studies have found the lack of social awareness as being an important barrier
to the CE (Bechtel et al., 2013; de Jesus & Mendonça, 2018; Govindan & Hasanagic, 2018; Kok
et al., 2013; Su et al., 2013; Tura et al, 2019). Kircheerr et al. (2018) even found this lack of
awareness to be the most pressing barrier within the EU context, and probably one of the
most difficult ones to overcome due to being related to culture. De Jesus and Mendonça
(2018) explained that consumer’s acceptance of circularity is only rising slowly due to lack of
information.
On the side of drivers, and opposing the information delivered in the last paragraph,
some scholars have also found society’s awareness as an important driver to the CE due to
consumers becoming increasingly aware of the environmental issues and demanding more
sustainable choices (Bechtel et al., 2013; de Jesus & Mendonça, 2018; Kok et al., 2013;
Moktadir, Rahman, Rahman, Ali, & Paul, 2018; Tura et al., 2019).
In relation to environmental drivers, the need to reduce negative impacts on the
environment was found to be an important driver to the CE (EMF, 2013; Tura et al., 2019),
and the “root cause for accelerating the willingness to adopt CE” (Tura et al., 2019, p. 91).

2.3 Supply Chain Agents
The SC of food and beverage plastic packaging will be briefly outlined in the next
paragraphs. The information provided is based on a desk research, which mostly consists of
information from websites of a number of plastic-related European associations.
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Plastic producers are the first link in the linear chain of plastic packaging (Mooren,
2016). These agents produce polymers from raw materials. These materials are most often
oil and natural gas (American Chemistry Council [ACC], n.d.), but more recently other types
of plastics have emerged, such as bio-based plastics, which derive from renewable biological
sources, such as sugar cane (Plastics Europe, n.d.).
The second link in the chain are packaging manufacturers. These agents convert raw
materials into packaging through a variety of processes, such as calendaring, thermoforming,
injection, and extrusion (ACC, n.d.). Packaging manufacturers work closely together with
brand owners and retailers, the next two links in the chain, to design the packaging according
to the latter two agents’ requirements (Rabobank, 2012). Food and beverage products are
then packaged and distributed, for example to retailing businesses, such as supermarkets (Les
entreprises de l’emballage plastique et souple [ELIPSO], n.d.). Next, consumers buy the
products, and reuse the packaging or dispose of it (ELIPSO, n.d.)
In the Netherlands, residential waste management is administered by municipalities
who can hire the services from waste management companies that specialize in collection,
sorting, and recycling of plastics (Milios, 2013). There are three systems for the separation of
waste of plastic packaging. The first one is separation at source, which means consumers
separate their plastic packaging from the rest of the waste and place it in the respective plastic
bin (Kennisinstituut Duurzaam Verpakken [KIDV], n.d.). The second choice is to place plastic
packaging in the residual waste bin, and then these materials are separated in a sorting facility
(KIDV, n.d.). A third complementary method is the deposit scheme for large Polyethylene
terephthalate (PET) bottles (KIDV, n.d.). After collection and sorting, if no materials can be
reused, then the plastic waste is recycled and sold out to produce new products (Hopewell,
Dvorak, & Kosior, 2009). If recycling is not possible, then plastic waste can be burnt and use
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for energy (Hopewell et al., 2009). In the case of biodegradable plastics, there is an extra
option to compost these materials (ELIPSO, n.d.).
To conclude this sub-Section, Table 3 presents a summary dedicated to providing a
brief background of the different agents of the SC of plastic packaging in the Netherlands.
More information on SC agents can be found in Appendix A.

Table 3: Supply chain agents
Agent type General information
• Manufacturers of plastic resins
Plastic
• Large petrochemical companies with high market power
producers
(Rabobank, 2012)
Packaging
manufacturers

Brand owners

• Manufacturers of food and beverage packaging
• Weak market position between producers and brand owners
• Highly fragmented industry
(Rabobank, 2012)
• Producers of food and beverages (users of packaging)
• Large transnational companies with high market power
• Interest in low cost and have specific demands for packaging
• They have potential to induce a strong pull effect through
voluntary commitments to encourage change in the supply chain
(EMF, 2016; Rabobank, 2012)
•
•
•
•

Large supermarkets chains that dominate retail industry
Consolidated and powerful industry
Retailers
Key market position between suppliers and end-consumers
Final destination of packaging is mostly retailers
(Gustavo Jr. et al., 2018; Pinckaers, 2018; Rabobank, 2012)
• Municipalities and waste management companies
• Industry of recycling is highly fragmented
Waste
• After-use activities are becoming increasingly relevant and
managers
therefore so are waste managers
(Rabobank, 2012)
Note. The information from this Table comes mostly from a market report by Rabobank
(2012)
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2.4 Visualization of the conceptual framework
Figure 1 shows the visualization of the conceptual framework. This visualization shows
the different variables to be studied, i.e. the factors that affect the CE. It also communicates
the importance given in this research to SC agents and their perspective on barriers and
drivers that affect circularity, which is at the core of the research. A description of each
variable was already provided through the literature review in sub-Section 2.2, but will be
further operationalized through a coding frame in Section 3 (Methodology), which provides
an understanding of how each variable will be measured.

Figure 1. Conceptual framework: Factors that affect circularity in the supply chain of plastic
packaging. Consumers appear in a different grey color because they will not be included in
this study, more information on this can be found in the following Section 3.
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3. Methodology
The present study takes a qualitative and exploratory approach in which primary data
will be collected through in-depth, semi-structured interviews with several agents of the
plastic packaging SC. The aim of the study is not to make generalizable knowledge, but rather
understand the complex perceptions of the SC agents, and therefore semi-structure
interviews are a suitable method. Several scholars investigating similar topics applied semistructured interviews in their studies to understand “real life contexts” (Kirchherr et al., 2018;
Rizos et al., 2015; Tura et al., 2019, p.92; Vermunt et al., 2019). Additionally, de Jesus and
Mendonça (2018) also pointed out at the need for having more empirical evidence, which can
precisely be obtained through this kind of method. Figure 2 shows the step-by-step
methodological framework that was followed.

Figure 2. Methodological framework

IVM Institute for Environmental Studies

29

3.1 Development of Conceptual framework
An extensive literature and desk research was first conducted to better understand
the concept of the CE and other studies done on CE barriers and drivers, and to gather
background information in relation to the SC agents in the Netherlands. The conceptual
framework was presented in Section 2.

3.2 Data collection and sampling techniques
The population for this study can be defined as any SC agent involved in the lifecycle
of plastic packaging in the Netherlands, and who has some experience with CE or is looking
towards implementing CE. Two sampling methods were used to select interviewees. First,
purposeful sampling was applied, which means that “especially knowledgeable” people were
selected according to certain criteria (Palinkas et al., 2015, p. 534). In this case, organizations
that have signed the Plastic Pact of the Netherlands were approached first, by e-mail or
phone, as these are already introducing CE practices. In a second instance, convenience
sampling was applied, searching for organizations who have a general interest in
sustainability. Interviewees within these organizations are people in key positions of
knowledge in regards to their environmental practices, production, and SC.
Data was collected through 14 semi-structured interviews with different SC agents,
including plastic producers, packaging manufacturers, brand owners, retailers, and waste
contractors or managers. Even though consumers are also part of the SC of plastic packaging,
they were not included in this study since other theories (e.g. behavioral theory) that fall out
of the scope of this research are needed to analyze their role in the SC. Interviewees will
remain anonymous, however a brief description of their position and organization can be
found in Appendix B. In addition, Table 4 shows the interviewees’ pseudonyms that will be
used in the following sections.
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Table 4: Interviewees’ pseudonyms
Plastic producers
Packaging manufacturers
Brand owners

Retailers

Waste managers

Plastic producer A
Plastic producer B
Packaging manufacturer A
Packaging manufacturer B
Brand owner A
Brand owner B
Retailer A
Retailer B
Retailer C
Retailer D
Waste manager A
Waste manager B
Waste manager C
Waste manager D

Interview questions were developed by considering Manson’s (2017) guidelines on
qualitative interviewing. The general approach was to first ask interviewees openly about the
barriers and drivers they faced, and secondly, follow up on any of the factors that they might
not have mentioned. The interviewee questions were reviewed by one external scholar and
the academic supervisor, and were pre-tested with a fellow Master student. The general
guiding questions can be found in Appendix C.
Due to geographical constraints, most interviews were conducted by phone or Skype,
and a few were face-to-face interviews. These interviews lasted between 30 minutes to an
hour. With the exception of one interviewee, all the rest agreed to be voice-recorded and
signed a participation consent. Interviews were also transcribed manually.

3.3 Data analysis
Thematic analysis was used to examine data and elucidate the different barriers and
drivers, which are the main units of analysis. This type of content analysis is used to identify
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patterns and themes from large amounts of text in an iterative process (Erlingsson, &
Brysiewicz, 2017). Non-verbal expressions were not analyzed.
A coding framework was developed through a mixed deductive and inductive
approach. This meant that, first, a coding frame was developed based on a literature review.
Second, an inductive and open coding process was conducted to find unexpected issues. And
finally, both frames were merged together by grouping certain categories of codes and
leaving out less relevant codes. General coding themes include barriers, drivers, the different
types of factors identified in the conceptual framework, topics related to the CE definition,
and type of agents. The finalized coding framework can be found in Appendix D.
The software Atlas.ti was used for manually coding the interviews. The approach was
also to code several sentences of paragraphs at once as the context was relevant to
understanding an interviewee’s perspective. The software’s Query tool was used to identify
patterns among factors and agents.

3.4 Triangulation
Triangulation was also conducted. Triangulation refers to the use of several methods in
research with the aim of strengthening the validity and reliability of the findings (Golafshani,
2003). In qualitative research, the chosen method for triangulation relies on the judgment of
the researcher (Golafshani, 2003). In this case, the method chosen for triangulation was
expert interviews, as experts were thought to be able to provide a more critical view of the
barriers and drivers that affect the CE. Two experts interviews were conducted. One of them
was focused on confirming and comparing findings, while the second interview aimed at
reviewing certain contradicting information from SC interviewees. Together these experts
have knowledge and expertise in a variety of topics, including plastics and the environmental
issues related to this material, the circular economy, systems change theory, business and
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entrepreneurship, design, policy, and engineering, among other things. Responses from
experts were also anonymized, therefore they will be referred to as Expert A and Expert B
through the rest of this paper.

3.5 Conclusions
Finally, the findings were compared and contrasted with the most recent and relevant
literature to draw conclusions and recommendations for policy and business.
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4. Results
In the following section, barriers and drivers for each type of factor are presented.
Findings are organized by type of factor rather than by type of agent, as more patterns were
found in this way. Table 4 shows a summary of the most important barriers and drivers. These
important factors were selected based on a combination of two criteria: the topics that were
mentioned the most and the topics that were explicitly regarded as important by
interviewees. Findings related to interactions among factors are presented last.

Table 5: Important barriers and drivers identified

Note. The most important factors are bolded. Not all of the barriers and drivers identified
have been included in this table.

Organizational
Organizational factors were coded for topics related to the acceptance of CE of
companies, the strength of company brand and value creation, silo thinking and fear of risks,
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and skills and capabilities of employees. A summary of these results with further details on
what specific type of agent mentioned certain factor is presented in Table 6 and Table 7.
Barriers
Only one interviewee, Retailer A, referred to an organizational barrier that they were
facing themselves. Even though the interviewee did not go into detail on this barrier, they
mentioned that implementing the CE was difficult because it requires a “different kind of
thinking”.
In spite of most companies not referring to any type of organizational barriers that
they are facing themselves, a number of interviewees did mention organizational barriers that
other SC agents are facing. Some of these barriers are related to the company’s commitment
to the CE, including the lack of CE mindset, the presence of greenwashing, the higher
hierarchical role of the marketing department, and the misconceptions of what CE entails.
Other barriers mentioned are related to the company brand, for instance, the need for
differentiation through packaging design.
Because companies can be reluctant to discuss internal organizational barriers, expert
interviews were particularly important in providing a sense of understanding of the real
prominence of this type of constraints in hindering the CE. Experts mentioned several
barriers, including: the CE being manipulated for greenwashing, company cultures not based
on sustainability, business models which at the core are based on resource depletion, risk
aversion to what real sustainability will entail for businesses, and the mindset and ego of toplevel managers.
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Table 6: Organizational barriers

Note. The table shows how many SC agent from each type referred to the respective subfactor.
Drivers
In comparison with barriers, more interviewees spoke about organizational drivers
that they themselves face, though overall fewer drivers were mentioned. Among the enablers
discussed, interviewees highlighted the importance of adopting the CE within their vision,
their core values, and company culture. For Waste manager B, an innovative company culture
was also a key part of the equation towards achieving the CE.
Another important driver mentioned by interviewees is the business opportunity that
comes with adopting the CE, which according to Retailer C, is the most important driver for
them. Interviewees mentioned that the CE could help create value by helping businesses to:
differentiate from the rest, achieving reputational gains, and getting ahead of regulations,
among other things.
Finally, two other drivers mentioned are the shareholders and investors’ pressure to
achieve sustainability and protect the business, and the abilities of people (managers and
employees) to manage key resources.

IVM Institute for Environmental Studies

36
Table 7: Organizational drivers

Note. The table shows how many SC agent from each type referred to the respective subfactor.

Financial
Financial factors were coded by topics relating to internal costs, including burdens and
cost-savings. However, since no issues related to cost-savings were identified, the following
paragraphs present only the different financial barriers. A summary of these results with
further details on what specific type of agent mentioned certain factor is presented in Table
8.
Barriers
In terms of financial-related barriers, a general conclusion that can be drawn from the
interviews is that CE-related activities are more costly than linear activities. Almost every
interviewee mentioned at least one aspect relating to the higher costs of implementing
circular practices. For example, a number of interviewees mentioned that recycled materials
are expensive to produce because they require the use of new technologies. Collection,
sorting, cleaning, and recycling were also regarded as costly activities.
Specifically for retailers, purchasing costs-related barriers seem to be relatively more
important for small companies than larger ones. For example, Retailer A, a relatively large
chain, mentioned that although bio-plastics and other alternative materials tend to be more
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expensive for them, more important than costs, is to have packaging which is recyclable. On
the other hand, for Retailer B, a smaller supermarket chain, cost is the most important barrier
they face. Retailer B even mentioned that sometimes alternatives to conventional plastics can
be as three times more expensive and that is simply not affordable for small retailers.
When consulted about collection points for bottle deposit schemes, two Retailers
noted that they can sometimes be a big burden to supermarkets due to costs and lack of
space. In particular, Retailer C mentioned that, from a global perspective, this might be
especially true in Europe, where supermarkets do not have a lot of space in comparison to,
for example, the United States. Both, Expert A and B, mentioned in the Netherlands there is
some resistance to collection points, but Expert B emphasized this is mostly due to mindset.
Finally, bioplastics were also discussed by Producer A and Retailer D, who both
referred to problems relating to economies of scale. In particular, Producer A said that the
base costs for bioplastics is higher than for conventional plastics because there is a large
difference in economies of scale and production infrastructure between the developing
bioplastics industry and the mature conventional plastics industry. This can also lead to a
longer and more expensive SC.
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Table 8: Financial barriers

Note. The table shows how many SC agent from each type referred to the respective subfactor.

Technical and knowledge
Technical and knowledge barriers were coded by topics relating to design and
materials, information and data, and technology and technical know-how. A summary of
these results with further details on what specific type of agent mentioned certain factor is
presented in Table 9 and Table 10.
Barriers
The most discussed technical and knowledge-related barriers are associated to
achieving high-quality recyclability, which includes problems link to design and the selection
of CE materials, and difficulties with collection, sorting and recycling activities. These will be
discussed below.
First, packaging manufacturers, brand owners, and retailers mentioned a number of
difficulties that prevent them from designing for circularity. A very discussed issue relates to
the strict food contact specifications, which only allows them to use virgin materials in most
cases. And a second issue relates to the trade-offs between designing for circularity but still
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being able to preserve the flavor and freshness of products, an optimal shelf life, and their
functionality. Plastic producers, packaging manufacturers, and waste managers also referred
to design problems. They mentioned the use of a different mix of plastic resins, multi-layers,
colors, and several additives can make the packaging unrecyclable.
In terms of materials problems, a number of interviewees referred to the challenge of
replacing plastic, due to being a “fantastic material” in terms of providing functionality for a
low cost. This is also highlighted by the experts.
Second, problems were also identified in relation to the activities of collection, sorting,
and recycling. The main issue in this regard is that recyclers are not able to obtain a clean
stream of materials, which affects the quality of the recyclates they produce. In this regard,
source separation systems are an issue since waste managers report that they still find
materials which should not be in the respective plastic bin. Another issue relates to sorting
technologies, which are still not able to detect all types of packaging. Brand owner A
mentioned that there is a great need for more innovation in sorting. In addition, these
problems are also enhanced by the lack of infrastructure and unified systems of these
activities (i.e. for activities of collection, sorting, and recycling).
Ultimately, several SC agents mentioned that these barriers are related to the need
for creating a system that focuses on quality rather than quantity. This is precisely one of the
reasons why some interviewees also argued that they cannot use recycled content for food
contact packaging: because the quality for that has not been reached yet.
Finally, other less discussed matters include the barrier of knowledge and production
leakage. Knowledge was discussed by a couple of retailers, who mentioned that they do not
know which alternatives are best and rely on brand owners for knowledge. Plastic producer
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A also raised an important topic on production leakages, which cause plastic pellets to endup in the environment.
Table 9: Technology and knowledge barriers

Note. The table shows how many SC agent from each type referred to the respective subfactor.
Drivers
Technical and knowledge drivers were mentioned briefly by a few interviewees. A
number of different types of SC agents indicated chemical recycling as a new technology that
could potentially and greatly help to improve the circularity of plastic packaging. This is
because chemical recycling could be applied to those types of packaging which are hard to
sort and process through mechanical recycling, such as multi-layered packaging or flexible
and light packaging. However, Retailer C made the remark that even though these types of
technologies are helpful, they are not key for the CE. Waste manager B also generally referred
to technology, mentioning this factor is not of concern at the moment because the necessary
technological evolutions “will come in time”.
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Finally, Expert A mentioned that a technical driver of the CE in the Netherlands is that,
even though there are improvements to be made, the waste management system is better
than in other countries.

Table 10: Technology and knowledge drivers

Note. The table shows how many SC agent from each type referred to the respective subfactor.

Supply chain
SC factors were coded for topics related to general collaboration among agents,
dependency among agents, the presence of leadership, and conflicting interests or goals. A
summary of these results with further details on what specific type of agent mentioned
certain factor is presented in Table 11 and Table 12.
Barriers
In terms of SC barriers, the most mentioned constraint is the dependency on other
agents of the chain for different kinds of activities, such as design, waste management, and
knowledge. These will be discussed below.
First, several SC agents mentioned dependency on design. Plastic producers and waste
managers, for example, can face difficulties in processing packaging which was not designed
to be recycled. Packaging manufacturers also mentioned design as a constraint as they are
bound by the requirements of their customers when converting plastic polymers into
packaging.
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Second, numerous agents also mentioned dependency on waste management
activities, since these also affect the quality of recyclates. Problems include: the behavior of
consumers and how they dispose of waste (source separation), and difficulties in the
collection, sorting and recycling activities. Brand owner B, for instance, mentioned that
recycling is still low, and even more so for good quality recycling.
Third, a number of interviewees also mentioned dependency on suppliers for
knowledge. A few retailers mentioned they are dependent on brand owners, while Brand
owner B highlighted the need for plastic producers to contribute more knowledge in the SC.
Finally, a few agents also mentioned problems related to the lack of collaboration, lack
of communication, and conflicting goals or agendas, as these are key for the implementation
of the CE.

Table 11: Supply chain barriers

Note. The table shows how many SC agent from each type referred to the respective subfactor.
Drivers
In regards to SC drivers, most interviewees denoted the importance of cooperation
among SC agents and how different industry initiatives are helping to develop the CE in the
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Netherlands. For example, several interviewees indicated the importance of having the whole
SC of packaging collaborating through the Plastic Pact.
The role of the EMF as an international initiative that brings together companies and
delivers knowledge was also highlighted by interviewees. Other initiatives mentioned include:
the Dutch Retail Federation (or CBL for its acronym in Dutch), the Dutch Dairy Association (or
NZO for its acronym in Dutch), the Holland Circular Hotspot, the Netherlands Institute for
Sustainable Packaging (or KIDV for its acronym in Dutch), and the associations for plastic
recyclers in Europe.
Leadership was explicitly mentioned by only one interviewee. However, other agents
also referred to the role of certain large brand owners and retailers, as well as the role of
recyclers, as an important driver of the CE in the Netherlands.
Table 12: Supply chain drivers

Note. The table shows how many SC agent from each type referred to the respective subfactor.

Market
Market barriers were initially coded by topics relating to virgin material prices and
availability of funding in the market. Additional factors were also identified through the
interviews. A summary of these results with further details on what specific type of agent
mentioned certain factor is presented in Table 13 and Table 14.
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Barriers
The main market barrier identified in the conceptual framework was the low price of
virgin materials. This barrier was corroborated by several of the interviewees, including both
experts. However, Brand owner B indicates that we should not dwell on this barrier as is very
unlikely that the price of crude oil will go up.
Another highly mentioned market barrier identified through the interviews is the lack
of demand for secondary raw materials. A couple of waste managers revealed the difficulties
of convincing customers of the quality of the materials they produce, and that customers are
not willing to take the risk. Packaging manufacturers also face this problem, one of them
mentioned customers are not keen on paying more for a product with apparent lower quality.
And finally, Brand Owner B also mentioned that consumers demand more sustainable ways
of packaging, but are not willing to pay for it.
Finally, a few interviewees discussed scalability-related problems. Both Producer A
and Retailer D mentioned there is a large difference in economies of scale of the market of
bioplastics in comparison with virgin plastic market. According to Producer A, this is due to
the bioplastic market being in the early development stage.

Table 13: Market barriers

Note. The table shows how many SC agent from each type referred to the respective subfactor.
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Drivers
Three SC agents referred to the measure decided by the Chinese government to not
import waste from Europe anymore. Plastic producer A regarded this as probably one of the
largest drivers for the CE in Europe, as the continent has no choice but to increase the
infrastructure for waste management.
Another two drivers mentioned are the increasing demand for secondary raw
materials and the economies of scales of recycling. The increasing demand for secondary raw
materials relates only to the market of recycled PET, which is usually collected through a
deposit scheme. The economies of scale relate to the trend of polymer manufacturers or
waste management companies of acquiring recyclers, which brings more integration and
efficiency to the industry.

Table 14: Market drivers

Note. The table shows how many SC agent from each type referred to the respective subfactor.

Governmental
Governmental factors were coded for topics related to regulations and laws,
incentives, standard guidelines and framework, and governmental commitment. A summary
of these results with further details on what specific type of agent mentioned certain factor
is presented in Table 15 and Table 16.
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Barriers
Numerous governmental barriers were discussed by interviewees. First, agents face a
number of hindering regulations. One of the most discussed ones is the food contact
regulation, which, with a few exceptions, does not allow companies to use recycled packaging
for food. Packaging manufacturer A even referred to this restriction as the main barriers they
face due to not being able to ‘close the loop’. Even though some interviewees mentioned that
there is positive scientific opinion in regards to using recycling materials for food contact,
others do not think the quality is technically safe enough, at the current moment.
Another regulatory barrier relates to the EU Single-Use Plastic Directive. This Directive
bans certain single-use plastics that are commonly found in European beaches and aims at
taking measures to reduce the consumption of plastic food and beverage containers (EC,
2019). Both plastic producers and packaging manufacturers referred to this Directive as being
a barrier due to not considering the possible side effects of banning these single-use plastics,
and that alternatives materials might be just as bad or even worse than plastic. Some even
considered this Directive to be populistic and based on the wrong data sets. Expert B believes
this regulation is a step forward to solving the plastic crisis, however, the expert also
mentioned that the regulation does not tackle the resource problem and the boomerang
effects that it can have in regards to climate change.
A number of interviewees also discussed the Extended Producer Responsibility (EPR)
scheme as a regulatory barrier. The EPR system in the Netherlands makes producers and
importers of packaged products financially responsible for the prevention, collection, and
recycling of packaging waste (Dubois, de Graaf, & Thieren, 2016). The problem is that the EPR
system incentivizes only the increase in the recycling amount, but does not account for
quality. Expert B supported this argument, first highlighting the importance of the concept of
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the EPR system, but adding that in practice, it is not set up in a way that accomplishes its
purpose of making packaging producers responsible, and that it has become a lobbying tool.
Another important barrier discussed is the lack of commitment of the Government,
which includes issues such as the lack of knowledge, lack of ambition, and presence of
populism. Many interviewees, supported by experts, mentioned that the government is not
doing enough and that the pressure of politics leads to poor legislation.

Table 15: Governmental barriers

Note. The table shows how many SC agent from each type referred to the respective subfactor.
Drivers
Regulations and laws, in general, were also acknowledged as key enablers of the CE
by several interviewees. Even though the EU Single-Use Plastics Directive and EPR scheme
were recognized as barriers by some agents, others consider them as relevant drivers. In the
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case of the Single-Use Plastics Directive, this legislation is seen as a step forward in the fight
against plastics, even though it has a lot to improve. While the EPR system was acknowledged
as an important incentive towards recycling and using recycled materials.
Government-led initiatives were also discussed by several interviewees. Some of
them, such as the Plastic Pact, was already mentioned in previous sections. One thing that
seems important to interviewees is the role that the Government can play in bringing the SC
agents together, which is why initiatives, such as the Plastic Pact, are important.
Finally, three interviewees, opposing to what was discussed in the governmental
barriers section, considered that the Dutch Government is committed to the CE, and has
ambitious goals and plans, which will enable the transition.

Table 16: Governmental drivers

Note. The table shows how many SC agent from each type referred to the respective subfactor.

Society and environment
Societal and environmental factors were coded by topics related to consumer
awareness and behavior, the sense of urgency of society, resource constraints, and pressure
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on the environment. A summary of these results with further details on what specific type of
agent mentioned certain factor is presented in Table 17 and Table 18.
Barriers
In regards to societal barriers, consumers were acknowledged as a constraint by a
number of interviewees. Many agents said that consumers still make a lot of mistakes when
separating their waste, possibly due to lack of knowledge or awareness. Other issues
discussed include consumers that are demanding more sustainable packaging, but are not
willing to pay for it, or that consumers would like to do better but are still mainly driven by
convenience and price. However, Expert A also adds that sometimes unsustainable products
are forced on the market and consumers.
For environmental matters, a recurrent topic that surfaced during the interviews was
what interviewees referred to as the “demonization of plastics”. According to a number of SC
agents, the bad stigma on plastics could have negative consequences for the environment,
since other materials that are being used as a replacement (e.g. single-use paper packaging)
have a higher CO2 footprint than plastics. Furthermore, some interviewees mentioned that
plastics are key in helping to prevent food waste, which in their opinion, is a more urgent
problem. Expert B also showed concern about the solutions that are coming up in response
to refusing single-use plastics, which do not consider the CO2 footprint. An example of this is
the replacement of single-use plastics straws for paper straws. However, Expert B also
mentioned that even though plastic is considered a more climate-friendly material, there are
still many issues with it that are not considered when doing environmental assessments on
materials, such as the impact on biodiversity and other greenhouse gases leakages.
Furthermore, the expert questioned the argument that the property of plastic to help
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preserve food outweighs the effects of long supply chains and the rise of food consumption
that come with producing plastics.
Another less discussed topic is the environmental trade-offs of the production of
bioplastics. Bioplastics are usually made from a food source, such as sugar or corn. A couple
of interviewees mentioned the importance of making sure these inputs are produced in a
sustainable way. Concern was also raised in regards to the end-of-life arrangements for
bioplastics, which according to Packaging manufacturer B, are not necessarily better for the
environment than those for conventional plastic (e.g. according to Packaging manufacturer
B, composting bioplastics could have worst effects on climate than burning conventional
plastics).
Finally, in regards to health, one interviewee mentioned the trade-offs of reducing
plastic packaging and possibly reducing obesity. In particular, Packaging manufacturer B
indicated that one of the reasons of why initially society moved to smaller packaging sizes
was to reduce food portion sizes as a way of preventing obesity.

Table 17: Society and environment barriers

Note. The table shows how many SC agent from each type referred to the respective subfactor.

IVM Institute for Environmental Studies

51
Drivers
Even though consumers were regarded as a barrier by a number of interviewees,
other agents consider them to be a driver, or even both, a driver and a barrier. A number of
interviewees mentioned that consumers are more aware and knowledgeable of the problems
of plastics and are demanding companies to take action. Retailers, in particular, noted that
they receive a lot of consumer complaints in regards to plastic packaging. Moreover, for Brand
owner B and Retailer B, consumers are the main driver for them towards transitioning to a
CE.
Resource constraints and pressure on the environment were also mentioned as
drivers of the CE. Interviewees mentioned their concern about plastic pollution, climate
change, and sustainability in general. Packaging manufacturer A even mentioned that their
biggest driver is being environmentally friendly, while Retailer C mentioned that
environmental concern and resource shortages are the “ultimate driver”. However, in the
view of Expert A, more than concern for the environment, the Dutch Government is
interested in the economic issues of resource shortages. On the other hand, for Expert B, the
public’s outrage on plastic pollution and discussion on climate change are the main drivers of
the CE.
Another issue brought up by the experts relates to health concerns, not only in
relation of microplastics infiltrating the human food chain, but also concerns about humans
being in constant contact with plastics. Expert A believes that in the near future, when there
is more science on these health problems, this issue will help drive change on plastics much
more.
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Table 18: Society and environment drivers

Note. The table shows how many SC agent from each type referred to the respective subfactor.
Interactions among factors
To finalize the present section, a remark should be made about the interactions
among factors. It was expected that certain factors would overlap with each other, or be
nested within each other (Kirchherr et al., 2018), and this was confirmed by the findings. A
diagram of the interactions among the most mentioned factors can be found in Figure 3 and
Figure 4. These interactions were derived from the assessment of interviews, i.e., when an
interviewee would explain the cause of a certain factor. Only a few examples will be given in
the next paragraph, as the most important relationships and cross-cutting issues will be touch
in the discussion.
Figure 3 presents the interactions among the most mentioned barriers. Three overall
relationships will be mentioned as examples. First, the relationship between market,
financial, and organizational barriers. It was mentioned by a number of interviewees that low
virgin material prices affect the willingness of customers to opt for secondary raw materials,
which in turn causes a lack of demand from customers all along the chain. For instance one
interviewee said: “The costs of collection, sorting, and recycling are quite high, and then if
you look at the virgin market, all prices are quite low, so you have to compete with that
market…”, while other interviewee added in relation to low virgin material prices that: “This
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directly links to the barrier of producers of packaging, they are not willing to take the risk,
they are not sure about quality, and the cost is not something they are used to”.
Second, the relationship between technical and knowledge, SC, and organizational
barriers. For example, several interviewees referred to design as a barrier in the SC. Design
affects other agents in the SC and can be linked to the lack of care for sustainability and
mindset of those in charge of design. One interviewee, for example, mentioned: “We have
done several life cycle assessments, but is always the case that the customer decides what he
wants to hear”.
Finally, consumers also affect organizational barriers, since their behavior plays a part
in what companies decide to do, for example one interviewee said: “We need to get
consumers to change their behavior in order to change the way companies and consumers
think about packaging”. However, as an expert mentioned, companies can also sometimes
force products in the market. In addition, consumers are also part of the SC of plastic
packaging and due to their lack of knowledge or care, they often do not separate waste
properly.
This brief explanation of relationships among barriers is an attempt to show the
complex landscape to develop the CE and the potential lock-ins among barriers. This is, in
part, because it is not easy to elucidate the root barriers that should be tackled first, and
therefore, there is no straightforward solution.
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Figure 3. Interaction between barriers.

On the side of drivers, the relationships are somewhat clearer.
For example, the first relationship that can be identified is the pressure on the
environment, which in turn, drives consumers’ pressure on companies and the government
to act. The main driver here is the consumers’ pressure, which was very important, especially
for retailers and brand owners. Furthermore, one expert highlights this “ outrage of the public
in relation to plastic pollution and climate change” as the main driver of the CE.
While pressure on the environment also was discussed as being a driver for business
and the Government, according to one expert, for these two stakeholders what is most
important is the economic issues that relate to resource shortages and the global market (e.g.
China’s decision to not import waste). Still, this topic was discussed less.
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Finally SC initiatives, and support initiatives and regulations from the Government
were mentioned by several interviewees as an incentive for companies to accept the CE and
reduce their risk.

Figure 4. Interaction between drivers. The thicker arrows represent the interactions among
the most mentioned drivers. However, to provide a complete view of all the types of
factors, additional less mentioned drivers have been included and those relationships are
represented in the thinner arrows.
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5. Discussion
In the previous section, several barriers and drivers of the CE in the plastic packaging
SC in the Netherlands were identified. In the present section the most important factors and
cross-cutting themes are discussed and contrasted with recent and relevant literature,
including acceptance of the CE, structural flaws, the conflicting roles of the government and
consumers, environmental trade-offs, and the views on the CE concept.

5.1 Important factors and cross-cutting issues
First, one interesting cross-cutting issue identified relates to both, the acceptance of
CE and sustainability by companies and inter-organizational blaming. In relation to the
former, findings show that companies, even front-runners, are still not fully embracing the CE
and sustainability in their way of thinking. For some businesses, this issue may be explained
due to price and marketing matters being a priority over environmental concerns, or simply
the old-school mentality of certain people in business, as one expert explained. But for others,
it may also be due to the complexity of overcoming SC, cost, and knowledge-related barriers.
Furthermore, the lack of interest by the consumers and engagement from the government
can also influence the lack of commitment of companies to the CE (these two issues will be
further discussed below). Whatever the reason may be, these findings support those of
Kirchherr et al. (2018, p. 265), who indicated that a “hesitant company culture” as an
important barrier to the CE in the EU.
In addition, there is a certain degree of inter-organizational blaming in the SC. Even
though interviewees acknowledged certain things they could improve, a number of them also
placed a higher degree of responsibility on other agents, in particular in relation to the lack
of acceptance of CE by agents. For example, many agents blame the lack of implementation
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of the CE on the unwillingness of their customers to opt for secondary raw materials (lack of
demand), while a few interviewees who are involve in the design process blame other agents
for not delivering good enough quality recycled materials. These perceptions, whether true
or not, could damage the relationship among agents, which is necessary to accomplish the
CE. This is confirmed by Park, Park, & Ramanujam’s study (2018), who found blame shifting
can have negative effects on the relationships between organizations. Ultimately, these
findings speak of the need of more alignment among SC agents.
Second, another important cross-cutting issue identified is the structural flaws in the
SC of plastic packaging. These flaws are partly technical barriers related to designing for
recyclability, and collection, sorting, and recycling, which are all problematic activities. For
instance, design is a challenge due to the complexity of making a recyclable packaging that at
the same time preserves good quality, functionality (to preserve food) and low cost. Most of
the literature reviewed corroborates the importance of technical barriers, both in design
(Pheifer, 2017), and in logistical and material flows issues (Tura et al., 2019). Furthermore, de
Jesus and Mendonça (2018) found technical barriers as one of the most prominent
bottlenecks for the CE.
Problems of design and waste management activities do not only comprise technical
issues, but also other factors, most notably SC problems. Many interviewees referred to their
dependency on other agents to successfully conduct their own activities in the SC and
contribute to the CE. They also added that the reason why other agents are not designing or
conducting waste management activities with circularity as a priority is because of their
unwillingness or lack of a CE mindset.
As mentioned by Velte and Steinhilper (2016), the CE requires a systems way of
thinking, which means that everyone must consider the entire SC when making decisions, and
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must collaborate with each other. Thus, again, these findings support what was mentioned
earlier on the importance of a collaborative SC, which in this case, is key for good quality
recycling.
Third, Kirchherr et al.’s (2018) findings show that governmental related factors do not
play a crucial role in the implementation of the CE at the EU level. They mentioned this could
be expected as the EC has been committed to the CE for a few years. This slightly differs from
the findings presented here, which show a rather conflicting role of the Dutch and EU
Governments. Even though the Dutch Government was indeed regarded as a driver,
especially due to the governmental-led initiatives towards the CE, they were also found to be
a big barrier. This is mainly because there are still many hindering regulations or lack of
supporting regulations for the CE. Furthermore, the Government has also been accused of
lacking a genuine commitment to environmental issues. This also can be applied at the EU
level, particularly, the EU Single-Use Plastics Directive, which was criticized for being
populistic, based on poor knowledge, and for not accounting for the rebound effects that
banning certain single-use plastics can have. This leads to the conclusion that even though
the Dutch and EU Governments have made some progress, it is still not enough. But
ultimately, as Kirchherr et al. (2018, p.270) concluded, the Government has a potentially key
role to “accelerate the CE transition”, since it can help in breaking down certain barriers
through legislation, especially in relation to market barriers.
Fourth, as with the role of the government, findings also show conflicting views about
the role of consumers, as they can be a barrier or a driver for the CE. On the one hand,
consumers emerged as one of the main drivers to circularity, especially for brand owners and
retailers, who expressed the important role consumers have in pushing them towards
implementing more sustainable practices. For example, one retailer mentioned: “the driver
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is that we are getting so many complaints from our customers, that people are leaving…”,
while another retailer said: “a very important driver for us is the consumer and societal
awareness because that is something that really makes it clear, that customers are
demanding action…” This is also in agreement with part of the literature, for instance,
Moktadir et al. (2018) found consumers have a large influence due to becoming increasingly
aware of environmental issues and be actively seeking for more environmentally-friendly
products.
On the other hand, findings show consumers are also a barrier to the CE, as they are
still mainly driven by convenience and a vast majority lack awareness. One interviewee
mentioned that: “even though there is a strong customer sentiment against plastic, I would
say the majority of people are driven by price and convenience, and would probably not
change on their own…”. These findings are consistent with that of de Jesus and Mendonça
(2018), who discussed the consumer as an enabler and a constraint. They mentioned that
consumers are considered a driver but at the same time, their acceptance of the CE and
behavior is changing too slowly, with the risk of inertia. Kirchherr et al. (2018) are more
categorical in this regard, finding the lack of consumer interest and awareness the main
barrier to the CE in the EU. Ultimately, both views seem to be correct—consumers are more
aware and have a powerful influential role, but in regards to their behavior, the majority of
people still have to improve.
Fifth, environmental factors also emerged as an important topic of discussion. Past
literature on barriers and drivers to the CE identified environmental factors as only drivers
(Tura et al., 2019). Indeed, the present research also identifies this as a driver, although not
the most important one. However, it is clear that the environment is an underlying cause of
concern. As one interviewee puts it: “ultimately, resource constraints and pressure on the
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environment are really the ultimate drivers that drive everything else, that is what drives
consumer awareness, etc…”
However, the present study also shows that environmental factors are more complex
than expected and could also become a barrier to circularity. In particular, concern was
expressed about the several environmental trade-offs a company must face when
implementing CE practices, this includes issues such as food waste, plastic pollution,
biodiversity, and the climate crisis. Balancing among these issues can be confusing for
companies, as one interviewee puts it: “…it is a wicked problem, if we focus on it too narrowly,
then we may come up with solutions that are right to fix one issue, but are wrong for big
global issues that we should conquer.” Environmental trade-offs have not been widely
discussed in the CE literature, however a recent paper by Schroeder, Anggraeni, and Weber
(2019) does highlight the trade-offs that the CE can create with respect to the SDGs, which
in the present study can translate in to trade-offs between protecting biodiversity in the
ocean (SDG14) and the goals of eradicating hunger (SDG2) and accelerating climate action
(SDG13). The study stressed the need to take the necessary measures to avoid these tradeoffs when defining and implementing solutions for the CE.
Finally, even though questioning the CE concept was not part of the aim or scope of
the present research, a number of interviewees raised their concerns on certain
misconceptions that companies have on the CE, and how these misconceptions represent a
barrier towards implementing the CE and solving the plastic pollution problem.
Although not all interviewees explicitly referred to their view on the CE concept, one
can infer that most of them share a similar view on the CE and what it entails since they mostly
referred to the practices of recycling and using recycled content on new products. This
association of the CE with recycling is not surprising, as Kircherr et al., (2017) found in their
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review of the CE definition, many agents mistake the CE as being about recycling (supported
also by Allwood, Ashby, Gutowski, & Worrell (2011)), and furthermore, there are no widely
accepted definitions of what CE is. Within the scope of recycling, a number of interviewees
also had opposing views. For example, while one interviewee would call circularity to recycle
the materials into any kind of product, another one would emphasize that the CE is about
being able to recycle endlessly with a high-quality level that would allow them to use the
materials for the same applications that these originated from.
A couple of interviewees, however, did refer to the risks of assuming that the CE
entails only recycling, with one of them indicating that this assumption is the biggest
bottleneck for circularity. Experts also complemented this information. They mentioned the
lack of common understanding (and regulations) of what the CE entails leads to companies
to interpret the concept to their advantage, and even manipulate it for greenwashing, which
often does not translate into the minimization of environmental impacts. One example was
given by an expert that illustrates this situation relates to the use of recycled plastics to
manufacture clothing, and how microplastics are released into the ocean through the pipes
when this type of synthetic clothing is washed. But furthermore, Expert B also highlighted
that the CE has become a systems lock-in which limits itself to obtaining efficiency gains in
an already unsustainable system3.
Scholars have also criticized the CE, for example, Allwood (2014) criticized the CE for
making its goal materials circularity, instead of trying to minimize environmental impacts.
Zink & Geyer (2017) also added that the CE is likely to produce a growth in consumption and

Expert B shared a systems point of view. The expert mentioned that at the moment we seem to be in a ‘lock-in’ in regards
to the plastics system, in which we have reached stability within an unsustainable system, and all actors, consciously and
unconsciously, have an interest to keep the system in its current state. This is an important point of view which should be
further developed in future research, however, it falls out of the scope of this research as it requires a solid background on
systems and technological regimes theory, and perhaps knowledge on sociology and human behavior.

3
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production, which in turn would increase impacts in the environment, this phenomenon was
called the “rebound effect” of the CE (p. 595). In a SMART CSO Lab column, von MitschkeCollande and Narberhaus (2017) highlight that the CE can only have potential to help in
solving environmental issues only if accompanied by a more “comprehensive transformation
of our political, social, and economic systems”, further they warn us of the risk of being greatly
disappointed with the outcomes, if continuing implementing the CE as we have so far. To
conclude, criticism on the CE seems to be based on solid arguments and should be further
researched and taken into consideration by policy-makers.

5.2 Recommendations and limitations.
The results presented have implications for policy and businesses, who may want to
reconsider placing so much attention and hope on the CE to solve the plastic crisis. The CE
has a lot of potential as a sustainability framework, as long as it is viewed in a holistic way and
with the goal of minimizing environmental impacts in order to avoid rebound effects.
Furthermore, the waste hierarchy should be respected.
Policy-wise, the main recommendation is to break down legislative barriers. Many
hindering laws were identified in this study and show the need for the Government to revise
certain legislation, for example, in regards to strict food contact laws, the need for the
standardization of collection systems across the Netherlands, the need for regulating the
types of plastics that can be used, and the need to incentivize a recycling system that focus
on quality above quantity. Furthermore, the Government can potentially induce change by
developing new legislation that can accelerate the transition towards the CE and induce
changes that would not happen otherwise. For example, the Government can place
restrictions on design and the types of plastics that can be used for certain applications.
Through these findings, the Government is encouraged to take on this role.
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In regards to businesses, specific recommendations can also be drawn. First,
organizations should increase SC collaboration and share knowledge with each other—this
can facilitate other CE practices. Second, those who are involved in the process of developing
packaging should first try to reduce their needs for packaging, and second prioritize designing
for circularity over other marketing matters. This can even represent a business opportunity
for differentiation and to increase their reputation. Third, more investment and attention
should be placed in R&D and innovations for materials, sorting, and recycling.
Finally, the findings of this study should be interpreted with caution, as they present
certain limitations. First, due to time constraints, the sample size is limited to 16 interviews
in total, which questions the generalization and validity of the results. Furthermore, not many
clear patterns among SC agents were identified due to this limited sample size.
Second, the perspective of other stakeholders, such as the Government and
consumers, was not included in this research. Incorporating their perspective would have
required exploring other theories, such as consumer behavioral theories, and this was not
possible due to time constraints. Furthermore, priority was given to the perspective of the
SC.
Third, the reader must be aware that in qualitative and exploratory studies such as
this, there is a potential bias from both, the interpretation of the researcher, and the possible
inaccurate responses from interviewees, who might want to answer in what is considered a
socially acceptable way. However, these limitations can be overcome. Scholars may improve
upon this research by expanding the sample size or using other complementary methods,
such as a large-size survey, and including the perspective of other key stakeholders.
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6. Conclusions
The purpose of the present study was to determine, through an exploratory and
qualitative approach, the barriers and drivers of the CE in the plastic packaging SC in the
Netherlands. Through the identifications of these factors, several cross-cutting issues
emerged, namely: the lack of acceptance of the CE by companies, inter-organizational
blaming, structural flaws in the SC, the conflicting roles of both the government and
consumers, the environmental trade-offs of the CE, and the interpretations of the CE in the
Netherlands.
The present research has demonstrated that implementing the CE is not a
straightforward endeavor, as there are many complexities that agents must face.
Nevertheless, important progress has been made as well, policy-wise, with supporting
regulations and Government-led initiatives, such as the Plastic Pact , and also by several
companies who are genuinely invested in the CE. These companies are being innovative and
trying new, more sustainable business models, and they are also adhering to industry and SC
initiatives (such as the Plastic Pact) to increase collaboration.
The importance of these findings lies in the opportunity for the Government and
businesses to be aware and work on the issues that are preventing the implementation of the
CE as a framework to help in solving the plastic crisis, and also to enhance those sources of
motivation that can accelerate the CE. The most important recommendations are, for policy,
to revise current hindering legislation and develop new supporting legislation, and for
businesses to increase collaboration among SC agents, and to put more emphasis in designing
for recyclability and R&D.
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However, as mentioned before, the reader should interpret these results with caution,
as two of the main limitations of this study are the small sample size and its exploratory and
qualitative nature, which may prevent the generalization of the results. Notwithstanding
these limitations, this research provides a valuable contribution to the existing literature on
CE, by complementing and confirming relevant factors that affect circularity, and by providing
in-depth insights into the industry of plastic packaging in the Netherlands. Again, future
research may also improve upon this study by increasing the sample size or using other more
quantitative approaches. Finally, another interesting topic for future research that emerged
from this study relates to the contested role of the CE as a sustainability framework, and
whether or not this concept is becoming a greenwashing tool for companies and the
Government. Investigating this issue becomes relevant, especially considering the
endorsement of the EU and Dutch Government of this concept, and the faith placed on it to
solve the plastic problem.
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8. Appendices
8.1 Appendix A
The following paragraphs show a description of each type of supply chain agent based
on a desk research.
Plastic producers
Plastic producers are the manufacturers of plastic resins and polymer materials, who
supply these materials and components to manufacturers of packaging (Accorsi, Manzini,
Pini, & Penazzi, 2015). They are often large petrochemical or chemical companies who hold
high market power (Rabobank, 2012).
Plastic producers play an important role in the CE through the innovation of materials
and technologies for the production of plastics. (International Solid Waste Association [ISWA],
2017). Plastic producers can also play a role in the design of packaging when they are also in
charge of this process. Furthermore, plastic-waste recycling is also becoming an opportunity
for these agents, who can expand their business models towards a resource recovery model
(Hundertmark, Mayer, McNally, Simons, & Witte, 2018; Vermunt et al., 2019).
Packaging manufacturers
Packaging manufacturers are producers of plastic packaging for food and beverage
products. A report by Rabobank (2012) describes the packaging industry as highly fragmented
in Europe with high competition and modest margins. The report also mentions that in the
Netherlands packaging manufacturers are usually small and medium enterprises. These
manufacturers are placed in a relatively weak market position in comparison to other
stakeholders because they are in between large raw materials suppliers and large brand
owners and food producers which hold a lot of power (Rabobank, 2012).
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As manufacturers, the packaging industry plays an important role in the design and
innovation of packaging (World Economic Forum [WEF], EMF, McKinsey & Company, 2016).
Such a task is not easy, in particular for food packaging, which has strict requirements of
quality, safety and, hygiene (Hahladakis & Iacovidou, 2018).
Brand owners
Brand owners are the producers of food and beverage products that need to pack. As
Rabobank (2012) mentioned in its report on the packaging industry in the Netherlands, brand
owners are (in general) the demand for consumer goods packaging. These brand owners are
also large transnational companies with a lot of market power in comparison to packaging
producers (Rabobank, 2012)
Brand owners have the potential to induce a strong pull effect through voluntary
commitments to encourage change in the SC (EMF, 2016). They can achieve these targets by
practicing green procurement and, because they are usually very involved in the design
process, they can also reduce the need for packaging and use more sustainable alternatives
(McKinsey & Company, n.d.; Mooren, 2016). Furthermore, they can even eliminate single-use
packaging completely by implementing a product-as-a-service model (Vermunt et al., 2019).
Retailers
The Dutch food and beverage retail industry has been described by Pinckaers (2018)
as a consolidated and powerful industry, with two large chains dominating approximately 54
percent of the market share. The present study will focus only on supermarkets
Retailers are placed in a key position in between suppliers and end-consumers
(Gustavo Jr, Pereira, Bond,

Viegas, & Borchardt, 2018) which allows them to induce

sustainable change towards both directions (Beitzen-Heineke, Balta-Ozkan, & Reefke, 2017),

IVM Institute for Environmental Studies

82
and this is one of the reasons the EC has referred to retailers as strategically placed to
promote sustainability (Wautelet, 2018).
Supermarkets have a role to play for the CE by facilitating reverse loops (Wautelet,
2018), and by driving consumers towards more sustainable practices by practicing circular
procurement and strategic placement of products (Wautelet, 2018).
Waste managers
Residential waste management is administered by municipalities who can hire the
services from waste management companies that specialize in collection, sorting, and
recycling of plastics. In this study, they will all be generally referred to as waste managers. In
the Netherlands, this industry is fragmented, with a number of big companies international
and medium-sized and small recyclers companies who perform these tasks (Rabobank, 2012).
Many challenges still remain for waste managers. The recycling of mixed plastics is
one of the major challenges they are facing in terms of technology, posing a great need for
better product design (Hopewell et al., 2009). Economic challenges are also faced for example
in light-weight packaging, which in comparison to rigid plastic, is much less economically
feasible and profitable to invest in its collection and sorting (Hopewell et al., 2009).
Consumers also pose a challenge to these companies, duo to their still low commitment
towards recycling (Hopewell et al., 2009).
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8.2 Appendix B
Table 19: Interviewee’ position, and organization description
Name
Plastic
producer A

Plastic
producer B

Packaging
manufacturer
A

Position
Senior Product Market
Manager

Organization description
Global producer of Poly Lactic Acid (PLA)bioplastics with an approximate production
capacity of 75,000 tons

Business Development
Manager

Large international producer of raw materials
and chemicals with an approximate
production capacity of 700,000 tons per
annum

Operations Manager

Small to medium size manufacturer of
disposables and packaging for food. Based in
the Netherlands, but delivers products
anywhere in Europe.

Packaging
manufacturer B

Sustainability Director

Medium to large manufacturer of plastic
packaging and films for a variety of industries.
Their products are sold in over 30 countries.

Brand owner A

Manager Sustainable
Business

Large multi-national brand owner of food and
beverage products, with several branch
offices around the world.

Brand owner B

Global Packaging R&D
Packaging leader

Large transnational brand owner of consumer
goods, with over 380 brands in several
countries around the world.

Retailer A

Specialist Corporate
Responsibility

Large international discount supermarket
chain with stores in over 18 countries

Impact and
Sustainability Manager
Specialist Product
Sustainability and
Innovation

Small supermarket chain with focused on
sustainability.

Retailer B
Retailer C

Large international retailer with stores in over
10 countries
Small supermarket chain focused on
sustainability.

Retailer D

Quality Manager

Waste
manager A

Director Operations &
HR

Large multi-national company with expertise
in resource management (Collection and
partnership with recyclers)

CEO

Large multi-national company with expertise
in resource management (Recycling)

Waste
manager B
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Waste
manager C

Business Innovation
Project Manager

Waste
manager D

Advisor at City
Management

Expert A

Innovation & Solution
Manager

Expert B

General Director

Large multi-national company with expertise
in resource management Collection and
partnership with recyclers
One Municipality of the Netherlands
Small non-profit organization with worldwide campaigns specializing in the plastic
pollution problem
Small environmental organization network on
the subject of primary materials and their
impacts. Active in the Netherlands and
Belgium

Note. The sizes of companies (small, medium, or large) are based on the number of employees
and world presence of the respective companies. In general, small size refers to companies
with approximately less than 50 employees, medium size refers to companies between 50 to
500 employees, and large companies over 500 employees. Employee numbers have been
consulted in the LinkedIn profile of the respective companies, which might be outdated. It is
also important to notice that the employees number that make a company small, medium, or
large may vary per type of industry. Finally, in relation to international companies,
interviewees correspond to people working in branches or headquarters based in the
Netherlands.

8.3 Appendix C
Interview guideline questions:
1) First: remain the interviewee the aim and scope of the research
2) Can you please briefly introduce yourself and your role in the organization?
3) Can you please describe what circular economy practices the organization is
implementing or has been implementing in the last couple of years?
a. Follow up question on certain practices depending on the type of supply chain
agent
4) What noticeable barriers has the company experienced (or is experiencing) when
implementing circular economy practices in regards to the food/beverage plastic
packaging?
a. Follow up question on different types of factors if they are not named

IVM Institute for Environmental Studies

85
b. Ask for examples and details if these are not given
5) Which of the barriers you mentioned are the most prominent in your opinion?
6) What noticeable drivers has the company experienced (or is experiencing) when
implementing circular economy practices in regards to the food/beverage plastic
packaging?
a. Follow up question on different types of factors if they are not named
b. Ask for examples and details if these are not given
7) Which of these drivers you mentioned do you see as most important in enabling
circular economy in your opinion?
8) Can you please describe where the biggest bottlenecks to circular economy lie in the
supply chain?
9) Can you please describe how and which stakeholder(s) has been an enabler for the
circular economy along the supply chain?
10) Ask if there is anything they would like to add
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8.4 Appendix D
Table 20: Coding frame
Major themes
Barriers
Drivers
Organizational
Financial
Technical &
Knowledge
Supply Chain
Market

Governmental
Society &
Environment
Types of
stakeholders
Circular economy

Sub-themes / Definition
Those factors that prevent the implementation of the CE
Those factors that enable the implementation of the CE
Acceptance of the CE & sustainability (mindset, culture, values, etc.)
Opportunities for value creation
Skills & capabilities of employees
Costs
Investments
Design and material challenges
Technology and technical know-how
Information and data
Dependency among agents
Collaboration among agents
Leadership
Virgin material prices
Lack of demand
Regulations and laws
Incentives
Guidelines & Education
Commitment
Consumer awareness & behavior
Pressure on environment & resource constraints
Plastic producers
Packaging manufacturers
Brand owners
Retailers
Waste managers
Subjects related to the CE definition, practices, and motivations
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