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Plastics play an important role in the transition from the current linear economy to a more circular one, but ideas
differ about this role. These ideas were studied in this article as a form of futurity framing. These framings may
hinder or contribute to a transition toward a circular bioeconomy by opening up or closing down alternative
paradigms for thinking about plastics in the future. Based on a media analysis of four Dutch national newspapers
and international academic papers, three futurity frames were found regarding the role of different types of
plastics in a linear economy, a circular economy, or an economy in transition. (1) In newspapers and academic
sources, traditional plastics were considered part of a linear economy. (2) In both sources, all sorts of actors saw a
future for plastics with improved material properties in a transition toward a circular economy, but in combi
nation with a change in consumer behavior and waste management systems. (3) In both academic journals and
newspapers, a role for plastics was envisioned in a future circular economy. However, in academic journals, the
discussions focused mainly on the improvement of alternative forms of plastics such as biobased and/or
biodegradable, whereas, in newspapers, recycling traditional plastics was emphasized. These findings indicate
that a transition to a more circular economy may accelerate if both the closing-the-loop argument and the
argument for technological innovations for biobased and biodegradable products receive equal attention in
newspapers and academic journals, and are taken more into account in a societal future vision for the circular
economy.
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1. Introduction
As today’s linear economy is increasingly contributing to sustain
ability issues (Geueke et al., 2018; Kirchherr et al., 2017), it is important
to
work
toward
a
circular
economy,
where
the
resource-manufacture-use-waste loop is closed (Kershaw, 2016). The
European Union identified five priorities, one of which is plastics. The
main application of plastics is packaging (40% of its total use (Plas
ticsEurope, 2018)), and packaging is also the main waste stream (60% of
post-consumer waste (PlasticsEurope, 2018)). Currently, 32% leaks out
of the collection system, meaning that it is either not collected or
collected but then illegally dumped or mismanaged (World Economic
Forum et al., 2016). In short, plastic packaging creates an environmental
problem.
In 2018, the European Commission published A European Strategy for
Plastics in a Circular Economy, presenting key commitments for action at

European level (European Commission, 2018). The Netherlands has
deployed numerous plastics strategies (Calisto Friant et al., 2022; Ter
meer and Metze, 2019) and was therefore chosen as a focus in this study.
In 2019, the Plastics Pact was signed in the Netherlands by 75 companies
that were using or producing plastics and by the Dutch Ministry of
Infrastructure and Water Management (Ministry of Infrastructure and
Water Management et al., 2019). Involved parties acknowledge that, to
accelerate the transition to a closed plastics loop, innovative collabo
rations between industry, governments, and societal actors are needed
(Brown et al., 2021).
These various groups of actors that need to collaborate envision new
roles for (new sorts of) plastics in the circular economy. They have
contrasting or similar ideas about what a circular economy implies, and
about whether and how plastic packages will be used. Consequently,
they frame plastics, meaning that they select information and highlight
certain aspects of it based on “a perspective from which a situation can
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2021; Peltomaa, 2018). Hence, framing can be defined as a communi
cative activity in which actors highlight certain aspects of an issue
(Dewulf et al., 2004; van Hulst and Yanow, 2016). The way in which
academics define the circular economy may also influence public
opinion and at least give focus to their objects of study. In addition,
depending on how actors handle different framings of an issue, collab
oration may or may not be successful (Dewulf and Bouwen, 2012). This
may influence the much-needed innovative collaborations for a plastics
transition. Hence, insights into the contested nature of the circular
economy concept – and in this case the role of plastics in it – need to be
complemented by insights from studies into framings by societal actors.
A particular type of framing – futurity framing – is the special focus to
this research.
Transitions always entail forward-looking narratives. Policy visions,
business strategies, designs, scenarios, ideological paradigms are all
subjective, forward-looking depictions of something that has not yet
been realized (Raven and Elahi, 2015). Different societal actors envision
new roles for (innovative) technologies and materials in a particular
future. These visions are influential and – as paradigms – guide policy
decisions, business models, and societal responses to new technologies
and sustainability transitions (Jasanoff et al., 2013; Kerschner et al.,
2018). Through narratives of the future, new possibilities open up,
thereby creating room for technological, behavioral, market, and
governance innovations (Hajer and Versteeg, 2019; Jasanoff et al., 2013;
Metze, 2018a). However, these imaginaries can also hinder these tran
sitions (Hajer and Versteeg, 2019). In this paper, broader visions on
society were studied as a form of futurity framing1; the idea of narratives
of the future were combined (Raven and Elahi, 2015) with framing as
defined by van Hulst and Yanow (2016). Futurity framing is defined as
the study of interpretive schema in talk and text that comprise the
following interrelated elements:

be made sense of and acted on” (Rein and Schön, 1993: 146). These
aspects of plastics include, for example, the environmental impact,
benefits, technical characteristics, or the development of alternatives
(like bioplastic) depending on actors’ idea about what a future may
entail. In other words, all actors frame plastics coming from a broader
idea, for example a future that they desire, detest, or think might be
feasible. Current research illustrates the need to study these framings in
a circular economy, as they can open up or close down opportunities for
futurity framings (Starke et al., 2022). Yet, futurity framing is hardly
ever connected to the role of specific materials in it.
Therefore, in this paper, these ideas were studied as a form of futurity
framing (Metze, 2018a) that may open up alternative paradigms for
thinking about – in this case – plastics in a circular economy and that can
hinder or contribute to a transition toward this. In the literature on
emerging technologies, this is also known as narratives of futurity (Raven
and Elahi, 2015). In futurity frames, actors envision future societies (a
broader perspective), and, as part of those often-implicit visions, give
meaning to aspects of a reality. Futurity framing is influential and guides
policy decisions, business models, and societal responses to new tech
nologies and to sustainability transitions (Jasanoff et al., 2013; Ker
schner et al., 2018). Envisioning futures may create room for
technological, behavioral, market, and governance innovations (Hajer
and Versteeg, 2019; Jasanoff et al., 2013; Metze, 2018a,b).
The importance of conflicting or congruent framings, or un
derstandings of the circular economy, is pointed out in studies that
describe the contested nature of a circular economy (Kirchherr et al.,
2017; Korhonen et al., 2018b). Conflicting conceptualizations and
framings of the circular economy influence not only research programs
and their empirical focus, but also how the general public perceives and
supports this transition, and may hinder the much-needed innovative
collaborations between directly involved actors, such as governments,
industry, and citizens.
To contribute to innovative collaborations and to acceptable forms of
transition toward a circular economy, better insights are required in
terms of differences and similarities in the futurity framing of plastics in
a circular economy. There is particular interest in how traditional media
and academic sources envision the role of different types of plastics and
in whether there are differences and similarities in these visions. This
may be very influential for the development and production of partic
ular (biodegradable, biobased) plastic packaging; the public responses
to, and acceptance of, those plastic packages; and their governance.
The research question guiding this paper is: What futures are envi
sioned for plastics by all sorts of actors in traditional media sources and
in academic sources? This question was answered by a frame analysis of
133 international academic journal publications and 207 newspapers
articles published between 2010 and 2019 in the Netherlands. First, the
conceptual framework of futurity framing is developed, followed by a
description of the methods. Then the results are presented and
discussed.

(1) A forward-looking frame, which is a broader collectively imagined
form of social life and social order, such as a degrowth ideal or
other (political) visions. Forward-looking framing enables people
to make sense of a current situation and they “can start to imagine
what could or should happen next in light of prior notions concerning
the ways certain problems can and should be handled” (Rein and
Schön, 1977; cited in van Hulst and Yanow, 2016)
(2) The label actors use for – in this case – a material, product, or tech
nology. How people refer to plastics makes a difference: as a
general category, or biodegradables, or PET, as part of a partic
ular future (see also van Hulst and Yanow, 2016: 8) on naming,
categorizing, and selecting as framing devices).
(3) Arguments given for the role of plastics in those social futures.
This is the storytelling part of framing: elements are woven
together in a plot (van Hulst and Yanow, 2016: 10).
In this case, futurity frames are the broader collectively imagined
futures of a circular economy, a linear economy, or an economy in
transition and, within that, the narratives by groups of actors regarding
the (non)use and development of particular sorts of plastic. The circular
economy is one of those framings, and it is a hopeful one, as it depicts an
escape from an economy in which Earth is depleted. A linear economy
and a transition to a circular economy are two other broader collectively
imagined forms of social life.

2. Conceptual framework: futurity framing of plastics in a
circular economy
Many scholars agree that the transition to an inclusive circular
economy requires drastic changes to current systems (Kirchherr et al.,
2017; Webster, 2013). However, the ideas and definitions of what a
circular economy entails vary among scholars and also among societal
actors, including the general public. It is an essentially contested concept
and defined in many different ways (Korhonen et al., 2018a, 2018b).
Studies on media framing of the circular economy point out the
importance of framing in public responses to this transition and argue
that, for example, media coverage should widen in scope to reflect the
multisectoral nature of the circular economy (Kelleher et al., 2021: 16).
Framing by media sources plays an important role in engaging society in
the (circular) bioeconomy. Through valid and informative media
reporting, the general public may change their opinion (Kelleher et al.,

3. Methods
3.1. Data gathering
Futurity framing was analyzed in four Dutch newspapers (De
1
The word futurity was used rather than futures, as it conveys the infinite
range of possibilities better than futures (see also Raven and Elahi, 2015).
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Telegraaf, Volkskrant, NRC Handelsblad, and Trouw) because the
Netherlands can be considered a frontrunner in the plastics strategy
(Termeer and Metze, 2019). As the academic world is international,
international academic papers were collected. The timeframe for the
search was 2010–2019, as awareness of the need for a plastics transition
clearly increased over the last decade, as was visible in both academic
journals and newspapers (Fig. 1).
To construct a dataset, articles from the four Dutch newspapers were
retrieved from the database Nexis Uni, and academic papers were
collected from the scientific database Scopus. A Boolean search was
conducted for each database. The following search string was used in
Nexis Uni (in Dutch) ‘plastic’ or ‘polymer’ or ‘kunststof’ and ‘verpak’ or
‘voedselverpak’ or ‘levensmiddelverpak’ and ‘voedsel’ or ‘levensmiddel’
or ‘eetwaar’ or ‘eetwa’ or ‘voeding’.2 Different keywords were used for
academic papers to prevent the collection of papers containing infor
mation about plastics without making a statement about its transition
toward a circular economy. The following search string was used in
Scopus: TITLE-ABS-KEY (plastic or polymer) AND TITLE-ABS-KEY (cir
cular AND economy).
All articles were manually checked for relevance after collection.
Newspaper articles were considered relevant when they discussed
plastic, plastic food packaging, and its global impacts. Academic papers
were considered relevant when plastics were discussed in general, or
when plastic food packaging was mentioned. The final dataset consisted
of 133 academic articles and 207 newspaper articles.

code 3).
Second, the strength of the relation between two codes was explored,
e.g., the relation between the actor ‘policymakers’ and the label ‘PET’.
Atlas-ti’s co-occurrence calculation function was used (Friese, 2019).
Co-occurrence is expressed as a co-occurrence coefficient value, which
describes how frequently two codes are assigned to the same text
excerpt. The resulting co-occurrence coefficient fluctuates between zero
and one; the higher the co-occurrence, the stronger the relationship.
From the 207 newspaper articles, a total of 934 excerpts were coded,
and, from the 133 academic papers, a total of 1002 excerpts were coded.
These provided sufficient codes to calculate the co-occurrence. In the
results, Atlas.ti indicated when there was possible distortion by a too low
co-occurrence. Please note that the data are qualitative and therefore the
c-coefficient is different from, for instance, a Pearson correlation coef
ficient and consequently no p-values are provided.
4. Results
It was aimed to answer the question: What futures are envisioned for
plastics by all sorts of actors in traditional media sources and in aca
demic sources?
4.1. Futurity framing in academic journals and traditional media
This study identified three futurity frames: 1) plastics are part of a
linear economy, 2) plastics are in transition toward a circular economy,
3) plastics are part of a circular economy. All futurity frames were
relatively equally present in academic journals and newspapers
(Table 1), although differences were observed among actors represented
by the co-occurrence coefficients in academic journals and newspapers
(Table 2). In this section, these differences are elaborated on, whereas in
the next section the different arguments actors used to frame plastics are
elaborated on.

3.2. Data analysis
An interpretative analysis was performed in the software ATLAS.ti.
Fig. 2 gives a schematic overview of the coding procedure performed on
the newspapers and the academic articles.
Actors were coded as a representation of a stakeholder group
involved in the plastics chain (code 1). Labels were the names that actors
used for a material such as ‘polymer’, but also specific types of plastics
such as ‘PET’ (code 2). The frame coding consisted of two parts: one to
identify the type of future, i.e., linear, transition, circular, the second to
identify arguments that give meaning to the use of plastics in that type of
future (code 3). These were inductively developed by manual coding of a
sample of newspapers and academic sources; a grouping of codes in
conversations between the researchers (Fig. 2) represents the final code
book for the frames. Five arguments were observed that were not
considered to be supportive of a specific frame (indicated in grey Fig. 2

4.1.1. Academic journals
In academic journals, actors generally used the frames ‘plastics are in
transition’ and ‘plastics are part of a circular economy’ more than
‘plastics are part of a linear economy’ frame (Table 2). NGOs (C = 0.23)
and policymakers (C = 0.33) mainly framed plastics as in transition,
whereas journalists (C = 0.31), scientists (C = 0.26), and consumers (C
= 0.35) mostly framed plastics as part of a circular economy. The actor
industry equally co-occurred in the linear economy frame and in the in
transition economy frame (C = 0.22) (Table 2).
4.1.2. Newspapers
In newspapers, the actors citizens (C = 0.32) and consumers
(Table 2; C = 0.09) showed the highest co-occurrence with the linear
economy frame. The actors NGOs (C = 0.26) and policymakers (C =
0.29) mostly framed plastics as in transition, whereas the actors industry
(C = 0.37) and journalists (C = 0.43) showed the highest co-occurrence
with the circular economy frame. An equal co-occurrence was found
between scientists and the frames ‘plastics are in transition’ and ‘plastics
are part of a circular economy’ (C = 0.25).
4.2. Futurity framing of plastics
Within each broad frame, different labels for plastic and different
arguments were used. Observations indicated that actors in scientific
journals and newspapers used different labels to identify plastics, and
different arguments as to why particular plastics are needed. Fig. 3
presents an overview of the futurity frames, the role of plastics in them,
and the labels mentioned. The co-occurrence values between the actors
and their arguments are presented in Table 3.

Fig. 1. Total number of articles about plastic food packaging in academic
journals and newspapers.

2
The Dutch words translate as: synthetic material (kunststof), package (ver
pak), food package (voedselverpak, levensmiddelverpak), nutrition or food
(voedsel, levensmiddel, eetwaar, eetwa, voeding).

4.2.1. Futurity framing of plastics in a linear economy: a plastic monster
The linear economy frame was identified by issues related to how
3
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Fig. 2. Schematic overview of the interpretative analysis performed in academic journals and newspapers; each excerpt consisted of 1) an actor, 2) a label, 3) a frame
connected to an argument. Note: This is a schematic representation of the method applied and not a representation of a futurity frame. The arguments presented are
those collected in newspapers and academic journals.

plastics are nowadays used, produced, and treated. Remarkably, the
tone of voice seemed quite pessimistic, as nicely demonstrated by the
following quote “The current plastic system – a crisis called ‘plastic monster’
– needs to be fundamentally changed” (Rijksen, 2019). Generally, actors
used similar arguments in both academic journals and newspapers to
frame plastics as part of a linear economy (Table 3).

4.2.1.1. Academic journals. The frame ‘plastics are part of a linear
economy’ was used at a similar frequency as the two other frames
(Table 1). When using the linear economy frame, the actors focused
mostly on the material’s non-biodegradability, non-compostability, or
non-recyclability, which do not contribute to the aim of a circular
economy (Table 3). There was a high co-occurrence of this argument
4
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policymakers (C = 0.16) in particular co-occurred highly with the
argument of polluting the environment, and citizens co-occurred highly
with animal welfare (C = 0.13): “Here it serves as food for birds, fish, and
marine mammals” (van den Hoff Harns, 2013) (Table 3).
Interestingly, the actors citizens (C = 0.12) and consumers (C = 0.33)
mostly mentioned that the use of plastics is now common but not needed
for many applications, and this was often expressed in a negative or
sarcastic tone: “What is the use of putting a plastic suit on every eggplant,
since when do cucumbers become unwell if they are not tightly wrapped in a
plastic film?” (Vink, 2016) (Table 3). Additionally, the actor consumers
argued that other materials should be used instead of plastics (Table 3; C
= 0.06). Citizens and consumers were the only actors using the frame
‘plastics are part of a linear economy’ more often than the other two
frames (Table 2).
Industrial actors, on the other hand, were most often quoted when
they expressed the necessity of plastics (C = 0.08) and argued why
plastics are better in comparison to other materials (Table 3). This may
be a response to consumers and citizens who often questioned the ne
cessity of plastics. Industrial actors argued, for example: “It must not be
forgotten that plastics have unequalled qualities for the time being; they keep
food fresh, they are safe to use, and protect food, hence they prevent food
waste” (Kamsma, 2018).
Academics quoted in newspapers were talking mostly about the

Table 1
Relative frequency of occurrence of broad futurity frames in the two types of
sources.
Futurity frame

Academic journals

Newspapers

Linear economy
In transition
Circular economy

33%
31%
36%

38%
31%
31%

with the actors journalists (C = 0.08), NGOs (C = 0.07), policymakers (C
= 0.06), and scientists (C = 0.07) (Table 3). In fact, scientists often
presented this argument as their biggest motivation to conduct certain
research.
4.2.1.2. Newspapers. The lack of end-of-life treatment was also the most
dominant argument in newspapers, where high co-occurrence co
efficients were found for the actors citizens (C = 0.11), NGOs (C = 0.07),
and scientists (C = 0.06) (Table 3). However, in newspapers, the linear
economy frame was applied with a broader set of arguments compared
to academic journals. Actors in newspapers argued that accumulating
plastics in the environment is harmful and has deleterious consequences
for animal welfare. The effects of plastic production on the environment
were also mentioned. Citizens (C = 0.09), consumers (C = 0.11), and

Table 2
Co-occurrence coefficients of actor and broad futurity frames in newspapers (NP) and academic journals (AJ).
Actor
Citizen
nAJ = 1a; nNP = 66
Consumer
nAJ = 15; nNP = 16
Industry
nAJ = 78; nNP = 181
Journalist
nAJ = 19; nNP = 462
NGO
nAJ = 43; nNP = 89
Policymaker
nAJ = 27; nNP = 39
Scientist
nAJ = 819; nNP = 81
a

Linear economy

In transition

Circular economy

AJ

NP

AJ

NP

AJ

NP

(− )a

0.32

(− )a

0.11

(− )a

0.04

0.08

0.09

0.14

0.03

0.35

0.00

0.06

0.08

0.22

0.16

0.22

0.37

0.11

0.19

0.17

0.11

0.31

0.43

0.12

0.17

0.23

0.26

0.08

0.10

0.17

0.20

0.33

0.29

0.04

0.10

0.14

0.16

0.14

0.25

0.26

0.25

Presence in the dataset was too limited to accurately calculate co-occurrence.

Fig. 3. Overview of the three futurity frames (linear, in transition, circular economy) in terms of a circular biobased economy; most occurring labels, actors, and
arguments in each futurity frame are presented.
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Table 3
Co-occurrence coefficients for arguments and actors in academic journals (AJ) and newspapers (NP). Empty cells refer to a co-occurrence of C = 0,
bold numbers correspond to co-occurrences of C ≥ 0.06.

issues of today’s linear economy (Table 3; C = 0.06); they argued that
the linearity creates an economic loss, that repurposing the material is
inefficient, or that degradation takes forever.

voice, with arguments less focused on changing consumer behavior
compared to policymakers (policymakers C = 0.07; NGO C = 0.02)
(Table 3). The feeling of responsibility was not unique to policymakers
and NGOs; industry also mentioned the need to change the way of
managing plastics for food packaging used for their products or pro
duced by them. Like the actors NGOs and policymakers, industry
acknowledged the complexity of the end-of-life treatments of plastics
(Table 3; C = 0.05). They mentioned that transitioning toward a circular
economy is difficult and not yet possible for all materials, but they
stressed the possibilities and the will to transition toward a circular
economy (Table 3; C = 0.06). Although the actor industry did discuss the
economic feasibility of alternative plastics, its co-occurrence was not
extremely high (Table 3; C = 0.04). Lastly, the actor journalists focused
mainly on labels used for alternative forms of plastics, which they
consider to be complex and confusing (Table 3; C = 0.25): “… the idea
that bioplastics were synonymous with biodegradable plastics became fixed in
the minds of the public and the industry alike, a misconception the bioplastics
industry is wrestling with to this day” (Kawashima et al., 2019).

4.2.2. Futurity frame plastics in a transition: we can do it!
Whereas the linear economy frame was used to highlight today’s
problems with plastics, the transition frame was used to highlight
various pathways toward a circular economy. The tone of voice
appeared much more positive. The actors commonly discussed the issue
as if the transition to a circular economy is guaranteed, and a rather high
‘we can do it’ spirit could be noticed: “Currently, one of the biggest barriers
to the adaptation of bioplastics is the versatility of biodegradable polymer
materials …” and “… We’ll see scientists work to overcome the issues in 2019
and beyond” (Romeo, 2019).
4.2.2.1. Academic journals. There were clear differences in arguments
used among the actors (Table 3). Remarkably, policymakers and NGOs
used similar arguments to frame plastics as in transition. It is good to
point out that the European Commission was the most observed policy
actor in academic journals. The following two quotes clearly show their
narrative: “According to the European Commission, the potential for recy
cling plastic waste in the European Union remains unfulfilled …” (Dobrucka,
2019) and “.. the EU has pointed out that designing appropriate measures for
recycling plastic materials may contribute to improve competitiveness and
create economic activities and, consequently, new jobs” (Paço et al., 2019).
Thus, whereas policymakers argued that the end-of-life treatments of
plastics are still complex (C = 0.06), they still considered that it is
promising and holds potential (C = 0.25) (Table 3). Interestingly, poli
cymakers acknowledged their own responsibility where they reasoned
that legislation to change the current use of plastics needs to be opti
mized to enable or stimulate the transition toward a new plastic econ
omy (Table 3; C = 0.07).
Generally, the actors NGOs and policymakers were very united in the
argument that change is needed to make the plastic transition happen; it
requires a new mindset for people to adapt to something new (policy
makers C = 0.06; NGO C = 0.12) (Table 3). As Linder (2017) stated: “it is
a start of a journey focusing on system-wide solutions, which hopefully leads
to intensified effort with a revised perspective, both in academia and busi
ness”. However, the actor NGOs seemed to adopt a more critical tone of

4.2.2.2. Newspapers: legal incentives and consumer behavior. In newspa
pers, a similar set of arguments about the role of plastics in a transition
were used as in academic journals. The actors NGOs and policymakers
used the ‘plastics are in transition’ frame more than the other two frames
(Table 2). From a technical point of view, consumers discussed the
biodegradability or compostability of alternatives, which needs devel
opment (C = 0.06), whereas industry (C = 0.07) and policymakers (C =
0.22) focused mainly on the development required in recyclability
(Table 3). Moreover, much more emphasis was put on the legal aspects
of currently used plastics (citizen C = 0.06; NGO C = 0.11; policymaker
C = 0.12), and this should stimulate the transition toward a circular
economy, as well as the required change in consumer behavior (citizen
C = 0.06; NGO C = 0.08) (Table 3). It is noteworthy that there was not a
high co-occurrence of scientists and the argument ‘management should
change’ (C = 0.09) in academic journals (Table 3; C = 0.02).
4.2.3. Futurity framing of plastics in a circular economy: plastics have a
place
An optimistic tone of voice was observed when actors were envi
sioning plastics as part of a future circular economy. The role ascribed to
6
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related to the linearity of plastics were mostly emphasized, accompanied
with a seemingly negative tone of voice. When these labels were used in
the transition or circular economy frame, the tone of voice appeared
optimistic and the actors framed plastics in a new light. The label
‘microplastic’, often referring to plastic materials with a size 1–1000 μm
and not to a specific plastic type, was the only label that co-occurred
highly only with the linear economy frame (academic journals and
newspapers C = 0.07) where actors highlighted the consequences of
microplastics for the environment and animal welfare.
The role of different plastics reflected mostly the envisioned circular
economy presented in the two sources. For instance, in newspapers, PET
– a synthetic polymer produced from fossil resources and nonbiodegradable – was strongly associated with the circular economy
frame (C = 0.12), because of its good recyclability. In academic journals,
a much lower co-occurrence was found (C = 0.06), because the term
‘recycled plastics’ was often expressed as a material that was not there
yet (C = 0.09) rather than a material corresponding to a circular econ
omy (C = 0.05) (Fig. 4): “…, is the loss of strength in the material as a results
of the recycling process, [..], inherently weakening the final product. This
means that typically, recycled PET cannot be used on its own to produce new
bottles or packaging but requires blending with virgin material to achieve the
same performance” (Mohan Raj, 2019).
Mostly alternative forms of plastics were framed as part of a circular
economy in academic journals. This is nicely demonstrated by the label
‘polylactic acid’ (PLA), which is a biobased polymer that can be com
posted under industrial composting conditions. In academic journals,
this plastic was strongly associated with a circular economy (Fig. 4; C =
0.11) because of the combination of its biobased and compostable na
ture as well as its good technical properties. As stated: “Among bio
polymers, poly(lactic acid) (PLA) is one of the most used compostable, biobased polymeric matrixes, since it exhibits processability and mechanical
properties comparable with a wide range of applications” (Aliotta et al.,
2019). A much lower co-occurrence was found in newspapers (Fig. 4; C
= 0.04), where more emphasis was put on the recycling of plastics. This
is less evident for the label ‘bioplastics’. Observations indicated that
academic actors used PLA in their research as an example of bioplastics,
and the fact that PLA is commonly considered the most promising bio
plastic (Jamshidian et al., 2010; Vink et al., 2003) could be an easy
explanation for the high co-occurrence found for the label ‘PLA’ but not

plastics in the future was remarkable; all actors agreed that plastics are
important and will be part of a future circular economy: “The question,
therefore, is not whether plastics have a place in a circular future, but what
that place may be, both for conventional plastics and bioplastics” (Laird,
2017).
4.2.3.1. Academic journals: innovating plastic forms. In academic jour
nals, mostly consumers, journalists, and scientists framed plastics as part
of a circular economy (Table 2). They framed plastics as materials with
better technical properties (consumer C = 0.10; journalist C = 0.12;
scientists C = 0.05) simultaneously being biobased (consumer C = 0.07)
and having a low environmental footprint (consumer C = 0.17; jour
nalist C = 0.08) (Table 3). “PBS is a biodegradable aliphatic polyester with
properties that are comparable to polypropylene” (Laird, 2017).
4.2.3.2. Newspapers: closing the loop. In newspapers, the actors in
dustry, journalists, and scientists mostly framed plastics as part of a
circular plastic economy (Table 2). Whereas academic journals high
lighted mostly the alternative forms of plastics, newspapers focused
mostly on closing the loop for traditional plastics in a circular economy;
the material was not considered as end-of-life waste but rather as a
resource. This is an interesting note, as these are visuals of a future that
has yet to be realized. As Speksnijder (2016) states: “When you consider
how much we still depend on fossil resources, we still have a long way to go
before we have fully replaced them with sustainable alternatives”.
4.3. The role of different plastics in a circular economy
This section presents the more detailed analysis of how plastics were
labelled within different futurity frames (Fig. 4).
Remarkably, many labels that were often framed as part of a linear
economy were also frequently framed as materials that are in transition
or even part of a circular economy. These labels included ‘plastics’,
‘synthetic material’, and ‘polymer’. Interestingly, these are all terms to
describe the material in general, although there are small nuances. The
label ‘polymer’, for instance, often refers to the molecular structure, the
name ‘synthetic material’ refers to a material that can be produced by
mankind, and the term ‘plastic’ is a more general term to describe the
material itself. When framed as part of a linear economy, the issues

Fig. 4. Co-occurrence coefficient of most used names and frames in academic journals and newspapers. When no bar is visible, the label does not co-occur with a
frame.
Note: The label ‘plastic’ continues beyond boundary of figure, a maximum value for frame ‘linear economy’ is C = 0.30 for journals and C = 0.33 for newspapers and,
for the frame ‘transition from circular to linear economy’, the value is C = 0.22 in academic journals and C = 0.18 in newspapers.
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necessarily for the label ‘bioplastics’.
Thus, the expected role of a circular plastic does not depend solely on
its properties but rather on actors’ vision in regard to the economy. In
fact, a specific type of plastic was often framed in multiple ways. For
instance PET, which was framed as part of a linear economy: “causes
relatively high environmental impacts at primary production” (Van Eygen
et al., 2018), but also as part of a circular economy: “Using renewable
feedstock to produce PET will reduce dependence on petro-based resources,
reduce carbon emission, and contribute to a circular economy” (Ren et al.,
2015).

compostable or recyclable packages (Taufik et al., 2020). Potentially,
this can be explained by the complexity of the various compostable
bioplastics labels, which can be misleading or confusing. Although these
studies provide insight into consumers’ attitudes and behavior with
respect to plastics, more in-depth knowledge about how citizens and
consumers envision the role of plastics in the future would be a welcome
input for the development of a more realistic and practical redesign of
circular plastic food packaging, reuse, collecting, separating, and recy
cling systems. Such studies may also make visible alternative imagi
naries (Hajer and Versteeg, 2019), for instance the existing package-free
supermarkets where consumers reuse their own packaging (Beitzen-
Heineke et al., 2017) or edible food packages where the package is
considered as food (Mohamed et al., 2020).
Lastly, the current study was rather exploratory in nature, but it took
a first step in the direction of understanding futurity framing and the
roles of materials in it. In contrast to other studies, this study enabled a
reflection on the futurity framings of materials – in our case plastics – in
two different type of sources, opening up the possibility to explore new
strategies for governmental actors, industry, academics, and other so
cietal actors (Macnaghten and Habets, 2020; Selin, 2008). This is
important, because our study has indicated that current research focuses
mainly on alternative forms of plastics and that recycling systems are
mainly geared toward recycling traditional plastics (Gironi and Pie
monte, 2011). This exclusivity may eventually limit the possibilities and
benefits gained by recycling traditional plastics. Additional research
could lead to possible solutions and different interpretations for our
future biobased and circular plastic economy. Although clear differences
were found in the futurity framing used by the identified actors, other
factors such as background, education, or norms and values might be
more important. More detailed analysis of co-occurrences of arguments,
storylines, and labels could identify this.
Furthermore, it is worth pointing out that whether actors frame
consciously or unconsciously cannot be concluded from our study. In
terviews could reveal how and why different actors communicate about
plastics in a certain way, thereby providing more insights about how
these materials are framed. Additionally, although our research nicely
demonstrates differences between plastic framing in scientific journals
and newspapers, it must be kept in mind that both sources are written for
different audiences and purposes. Moreover, outcomes could potentially
be different if newspaper articles from countries other than the
Netherlands are included.

5. Discussion
This paper elaborated on the role of the futurity framing of plastics in
a transition to a circular economy. The framing of plastics in three
different future visions was explored: a linear economy, a circular
economy, and a transitions vision. This section presents a discussion on
how the results contribute to the governance of, and the public debate
about, transitions; plastic packaging for food purposes plays an impor
tant role in this transition and we therefore also elaborate on that.
First, the results indicate that all sorts of actors, as quoted in tradi
tional media and academic sources, envision a role for plastics in a
circular economy, but they also emphasize that the current linear use of
plastics is troublesome and that a transition is needed. Second and
remarkably, the current research clearly identified two competing roles
for plastics in a circular economy. In academic sources, there was a focus
on alternative forms of plastic for a circular and biobased economy. In
newspapers, the reporting related mainly to closing the loop for tradi
tional plastics.3 There seemed to be two different ‘worlds of meaning’:
one in which developing biobased and biodegradable forms of plastic is
most important to reach circularity; and one in which closing the loop
for fossil-based plastics is the main strategy. One option seems relatively
invisible in both sources: a combination in which biobased resources are
used for bioplastic production and bioplastics are recycled after usage.
Practically, this means that the opportunities seen in academic journals
to develop alternative forms of plastics in a circular economy could be
reported on in newspapers in order to reach a larger public, and vice
versa: academics need to be aware that the recycling of traditional
plastics is paramount for governmental, industry, and other societal
actors. Additionally, in pursuing possibilities to recycle biodegradable
plastics, academics, governmental actors, and others need to collaborate
to make recycling policies, behavior, and techniques compatible with
alternative forms of plastics.
Third, the results indicate that within the transition futurity frame,
both in academic and in newspaper sources, the necessary processes and
steps to achieve a circular economy are central. In this futurity frame,
industry, academics, policymakers, and NGOs envisioned specific tasks
for their sectors to contribute to a more circular economy, and they all
have expectations about citizens and consumers changing their
behavior. The collection, separation, and recycling of waste by con
sumers are considered crucial for achieving circularity. However, in the
traditional media reporting and academic studies analyzed, the voice of
citizens and consumers was underrepresented. Other studies have
shown that consumers are generally aware of the environmental issues
that plastic waste and production are causing (Heidbreder et al., 2019).
They even agree that behavioral solutions are required (Heidbreder
et al., 2019; Pahl et al., 2017). Interestingly, a study among German
consumers showed that consumers seem to be more attracted to bio
plastics, which are compostable, rather than to recyclable fossil-based
plastics. However, this was not translated into proper disposal
behavior to make full use of the environmental benefits of either

6. Conclusions
This research distinguished three futurity frames: plastics are part of
a linear economy, plastics are in transition toward a circular economy,
plastics are part of a circular economy. The linear economy futurity
frame focuses on today’s issues with plastic, emphasizing its nonbiodegradability, non-compostability, or non-recyclability. The vision
for a transition toward a circular economy framed plastic as requiring
improved material properties – such as improved recyclability and
compostability – and emphasized the processes and steps needed for
change: a change in consumer behavior, social structures, and waste
management systems. In the envisioning of a circular economy, aca
demic papers focused mainly on alternative forms of plastic, and in
newspapers the reporting related mainly to closing the loop for tradi
tional forms of plastic. In both sources, the quoted actors framed plastics
as important and as part of a future circular economy. Interestingly, the
role of plastics in this future circular economy was framed positively.
This is a good sign, as positive images of the future trigger action, which
is urgently needed. In light of that, an opportunity is seen to combine the
framing of a need to develop alternative biobased and biodegradable
forms of plastics with recycling. The further development of this future
vision of recyclable bioplastics and biodegradable plastics by industry,
academics, governments, and NGOs, including citizens, may contribute
to a more fully biobased plastic and circular economy.

3
The different roles ascribed to plastics labels co-occurred with the type of
future vision for the plastic economy rather than with the properties of that
specific plastic itself.
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