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ABSTRACT: Alarming plastic production growth worldwide reinforces the public
debate about the prevailing environmental crisis, whereby single-use-plastic (SUP)
items are considered as by far the most harmful to the environment and public health.
Accordingly, European environmental policy aims at eliminating SUP.
Recently, we presented a model of plastic governance that derives from a circular
economy approach identifying and taking into consideration perspectives of different actors in the plastic governance, such as producers, wholesalers, shop keepers,
consumers, citizen scientists, and academia. Our results illustrate that the vast majority of stakeholders cared for the natural environment and understood the need to
phase out SUP from the global economy. We proposed that a knowledge brokerage,
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undertaken by scientists via means of citizen science, as the most effective method to
implement elimination policy, as it provides stakeholders with knowledge on why and
how to handle SUP issues.
However, at the time of the global COVID-19 pandemic, a plastic governance model
required a re-assessment. The perceived role of SUP has changed, as it reflects the
health emergency. Namely, due to the health safety reasons stakeholders and consumers are requesting even more SUP than previously. Following up on our data gathered
prior to the pandemic, we suggest that under the new circumstances health concerns
outweigh the environmental concerns being determined by a shift in the value
hierarchization. The paper discusses preliminary results.
KEYWORDS: COVID-19, coronavirus, pandemic, single-use-plastic, SUP, value hierarchization, plastic governance

INTRODUCTION
While just a few months ago, public discourse was largely focused on environmental
matters including climate change and plastic pollution (Kistler and Muffett 2019), today the world’s media coverage is largely focused on the ongoing COVID-19 pandemic.
The COVID-19 is the novel respiratory disease, which first became noticeable at the
end of December 2019 in Wuhan in the Chinese province of Hubei, later developed
into an epidemic in the People’s Republic of China in January 2020 and finally spread
worldwide, with tremendous speed: on March 7, the WHO reported over 100,000 infected worldwide (3,486 deaths); on March 19, over 200,000 infected (8,778 deaths).
Just four days later, on March 23, over 300,000 infected (14,510 deaths), continuously
growing. There are (as of March 24, 2020) 190 countries or territories affected: 20
countries in Asia, 21 in the Middle East, 39 in Africa, 57 in Europe, 46 in America and 7
in Australia and Oceania (WHO 2020a). In a large number of countries, the pandemic
is now characterized by significant restrictions on public life as well as private life of
its citizens.
Meanwhile, the alarming growth of unmanaged plastic waste (in particular Single-Use-Plastic items) and its impact on the environment and human health seems
to recede in the background. Each year, the production, recycling, and incineration
of plastic items emit about 400 million tons of CO2 (World Economic Forum 2016).
The dimension of the related pollution reveals a shocking global scenario anticipating
that, given these rates continue, by 2050 the contamination of the natural environment with plastic will reach 12,000 million tons (Geyer, Jambeck, and Law 2017, do
Sul and Costa 2014). Despite some success in the area of: (1) legislation (EU Directive
2019/904) and (2) recycling technologies, there is still a need for people to change
their mindset and for societies to rethink their attitudes towards plastic usage. Due
to a lack of scientific research and solutions for effective communicative strategies,
decision-makers struggle to find relevant communication channels and tonalities to
increase environmental awareness of the public and persuade people to change their
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behaviors.
Just recently, we’ve proposed a new environmental governance instrument to tackle
this problem – a knowledge communication forum using science communication
and citizen science techniques (Cvitanovic et al. 2017), mainly based on public participatory approaches (Lebreton and Andrady 2019, Makri 2017). Hereby, we defined
a plastic circular economy as a multi-layered and multi-sectored flow of knowledge, its understanding and brokerage (science communication & citizen science)
among various stakeholders related to plastic. A stakeholder is a person performing
many functions (roles) - from any profession in the plastics industry (decision maker,
producer, recycler) to the role of consumer. The focus lies on plastic governance, however not merely technically oriented as commonly understood but also, if not above
all, cross-disciplinary, using a long term and transformative perspective. Moreover,
we suggested that academia should stand ready to address the collective dimension of
such a global action (Cvitanovic et al. 2017, Ramaswamy and Gouillart 2010). Hereby,
critical knowledge needs to be related to governance aspects of implementing sustainability transformation (plastic governance), followed by an appropriate mechanism to monitor (evaluate) the desired outcomes.
In the era of the COVID-19 pandemic, however, we need to re-assess the model
proposed earlier. Health safety standards require increased use of SUP items, which
is in a complete contrary to the previous policy aims and public perception of plastic.
Moreover, as some consumer groups (e.g. patients, health care personnel) express significantly higher demand for SUP items, this will eventually lead to a further increase
of SUP production. Following up our data gathered prior to the pandemic, we propose
that given the new pandemic circumstances, health concern will likely outgrow the
environmental care, being determined by various factors (e.g. age, stakeholder, consumer type, mission of researchers, cultural aspects or even national circumstances)
and eventually lead to a shift in value hierarchization (Bardi et al. 2009, Homer and
Kahle 1988).
METHODOLOGY
We conducted in-depth interviews with stakeholders of the plastic circular economy, to understand whether their health concern due the COVID-19 pandemic has
outgrown the environmental care. The qualitative approach allowed gathering a
deep and holistic understanding of stakeholders views of how plastic threatens the
natural environment, and what has changed during the COVID-19 pandemic. The respondents consisted of representatives of identified stakeholders in plastic circular
economy: decision makers, producers, distributors, owners of establishments using plastic
items, consumers, ECO-NGOs, waste management institutions, recyclers (see Appendix).
All (18) but decision makers (3) interviewees were interviewed twice. In practice, we
performed 33 talks. First interview took place before the outbreak of COVID-19 (October-November 2019) and we re-visited with the respondents after the pandemic outbreak (first infections reported in the EU - late January 2020 (WHO 2020b)). The first
round interviews were face-to-face, while the second round of talks were conducted
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via Skype and/or cell-phones due to healthy reasons. The interviews were guided by
themes such as: perception of the plastic problem, and strategic response to the problem,
improving CE in practice, trust towards other actors of CE, needs, expectations, problems,
lucks also towards scientific assistance, communication, consultation, steps towards closing the magic loop of plastic circular economy. Interview guide was flexible and easily
adjustable to particular respondents in terms of the order of questions and level of
details.
The first round of interviews lasted between 1 and 1.5 hours. The second interview
was usually shorter and lasted about 30 minutes. Interviews were digitally recorded,
and transcribed. Transcripts were then analyzed using open thematic coding of statements divided into two major categories: before and during the COVID-19 outbreak.
The coding served in terms of a final categorization aiming to determine possible
overlapping areas or causality patterns specific for a group of actors (Weijer, Goldsand, and Emanuel 1999). Additionally, we monitored the number of infected patients
in each EU member state, and globally on daily basis to be able to detect the pandemic
effect on changing value hierarchy (health concern vs environmental care).
RESULTS
We interviewed 18 respondents, representatives of plastic governance: (1) decision
makers, (2) producers, (3) distributors, (4) owners of establishments using plastic items,
(5) consumers, (6) ECO-NGOs, (7) waste management institutions, (8) recyclers (see a
full list of respondents at the end of the manuscript). Majority of respondents, significantly more often in the second turn interviewees wanted to stay anonymous, their
statements are indicated by numbers in brackets. Each group of interviewees is numbered from [1] - [8], so does indicated in the tables. A full list of institutions they represent is attached in a separate appendix at the end of the manuscript.
The results indicate that all stakeholders in the plastic circular economy perceived
plastic, SUPs in particular, a threat to the natural environment. It is worth mentioning, that this attitude towards SUPs and awareness of its potential impacts on the
natural environment were within the last years uncommon among producers. They
unanimously agreed there is a need for immediate actions to reduce SUP items in the
circulation. However they noted many obstacles to accomplishing this goal mainly
related to legislation. Specifically, proposed actions in “the EU Directive” and followed
national legislation. In particular, producers saw an unrealistic deadline of SUPs ban
to meet and still unclear national regulation without the governmental support to
smoothen implementation of the EU Directive (Tab. 1).
In the second interview, stakeholders shifted in how they perceived environmental
care (conceptualized/operationalized as a threat of plastic, in particular SUPs to the
natural environment). Namely, they expressed health concerns due to the COVID-19
outbreak. Moreover, we noted respondents’ attention has shifted away from the plastic impacts on the natural environment towards the COVID-19 impacts on public
health and economy. Likewise, a general opinion about education to increase public
awareness about the natural environment has changed. Respondents agreed that en-
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vironmental issues are not of an immediate importance at the moment and that this
view reflects their clients perspective on the issue (Tab. 2). Moreover, environmental
actions to impact customers attitudes and behaviour may temporarily lose their appeal, as SUPs acquired a positive image. Ironically, SUPs became the only packaging
material accepted by many customers due to the hygienic and health reasons. Bioplastic, multi-used packaging or a system of returnable bottles are not an option in
consumers’ minds. Importantly, according to our respondents, shopping has increased
since the beginning of the COVID-19 outbreak, which results in proportionally higher
plastic packaging and plastic waste. Similarly to the SUPs, expanding consumption
(less consumption less waste) is not subjected to criticism any longer, mainly because
of general recommendation that each household should secure enough food surplus.
All these steps are implemented to prevent further expansion of the COVID-19 within
the country (Tab. 1 & 2).
Plastic, distinguished as an environmental problem, was to be efficiently managed. As potential options how to tackle it, respondents enumerated various needs:
an improvement of municipal waste management and higher competence of decision
makers. What is crucial, second interviews did not mention two issues: a need of the
plastic stakeholders network and public consultation which were broadly elaborated
during the first talks.
In a long-term perspective, plastic stakeholders expect more advanced financial
and merit assistance, mainly from the government. No matter the COVID-19 outbreak, legislation used to be unclear to the stakeholders. They were also discontent of
the compensation received from the government. It was verbalized as a real urgency,
due to losses, during the pandemic. What is interesting, before the virus plague research support was recognized as worthy by the producers. Those who saw researchers
as helpful during the pandemic were ECO-NGOs.
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Table. 1. Interviewees’ environmental care as perceptions of the plastic threat to the natural environment prior- the COVID-19 pandemic

THEMATIC AREA
PLASTIC
THREAT PERCEPTION

CATEGORY OF
ISSUES RISEN BY
THE INTERVIEEWS
A need of education

CITATION
„We need to effectively reach society on why and
how plastic is dangerous to the environment and
human health. It should be provided with the detailed guidelines on how to treat the plastic.” [2]

“A quality of information needs to be higher. Only
reliable ones can be sent to the public. There is so
much trash and fake-news, that people very often
simply disorientated.” [2]

“People require education to increase their awareness toward plastic but it will take a time, in other
words this cannot be a revolution but an evolution
of behavior shift. As a beginning consumers need to
resign from plastic bags, SUP cups to-go.” [7]

Increased public
awareness

“People care more and more. Our frequent clients
are having either their own mugs or their ask for
bioplastics cups” [4]

“Well, it’s quite obvious that here in my beloved
cafeteria all drinks are served either in glass or
ceramic. We all know that plastic is poisonous” [5]

“The packaging is not a problem. The clients are
the problem due to their eco-requirements. They
want to be certain about food quality but type and
quality of packaging is as important as food quality” [4]
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HOW TO TACKLE
THE PROBLEM?

Substitutes
(bio-plastics, decrease consumption,
returnable bottles,
multi-used packaging)

“Main clients of substitutes are “fancy restaurants”
but due to higher than a SUP price they want to
buy as much as possible for the lowest prize. Clients of posh restaurants are very sensitive to the
type of plastic they drink/eat from. Just bioplastic
does.” [3]

“The EU directive opens a chance to the new
solutions of business model. It should be a kind
of encourage mainly to the consumers of plastic
substitutes and new type of an environmental behaviour.” [1]

“System of returnable glass bottles works very good
e.g. in Germany. It is very important to make such
a system friendly and easy. ABC easy guideline
should be posted on the machine, but also financial substitutes are welcomed. We all Poles would
be proud of the national system giving us a feeling
that this is important and collective.” [2]
Obstacles: no producers in Poland,
all items imported
from the EU & US,
too high prize to
become common,
no system of regular
composting. Too
low awareness of
what bio-plastic is.  

A better control of
plastic producers

“The problem with plastic is not just SUP but too
high consumption. People simply need to buy less,
so that less waste is produced. Everybody need to
be educated starting from consumer ending up with
recyclers and restaurants owners.” [3]

“Being in business for 30 years I’ve seen too much.
A lot of producers are simply cheating, for example
they mix a bio plastic with a regular plastic given a label: “biodegradable”. They are simply not
checked and not fined.” [8]
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HOW TO IMPROVE CIRCULAR ECONOMY
(CE) OF PLASTIC.

HOW EVENTUALLY CLOSE THE
MAGIC LOOP OF
PLASTIC CIRCULAR ECONOMY

STAKEHOLDERS’
NEEDS, EXPECTATIONS, LUCK
OF ASSISTANCE
ETC.
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Efficient municipal
waste-management.

Higher competence
of decision makers,

“The system simply doesn’t work. It is leaking.
Personally, I would solve it in a different way. Why
pushing inhabitants to segregate into five types
of materials instead of just two: “wet” and “dry”
waste? Here, at the landfill side we need to segregate all wastes again. It would definitely ease to
sort from scratch, not correcting already segregated by people.” [7]
“Although people protest incineration a lot of installations are needed. If Poland didn’t burn wastes
we couldn’t tackle the problem. If not the EU we
couldn’t have built them on our own but on the
other hand the deadlines to close the landfill sides
is too short. As a country we could not meet the
deadline.” [7]

Organising real
public consultation.  

“Public consultations in general are fake. Those
who lead them do not accept our recommendations.
And, we producers, are those who know the plastic
from the cradle to the grave. They do not.” [2]

Trust towards other stakeholders of
plastic CE

“MPO is completely not prepared to compose
bio-plastic. They decided to trash it as a mixed
waste. In this way they lose a short term of biodegradation which is the main advantage of bio-plastic.” [5]

Setting a network of
plastic stakeholders

“We need a government to make a real network of
all stakeholders of plastic governments. Just to exchange our ideas and recommendations and make
it as a kind of consultation body before the legislation is implemented.” [4]

A better, more concrete legislation.

A very detailed legislation is needed in terms of
bioplasticity. It needs to be excluded from traditional plastic, so that a user of bio-plastic could
omit from the recycling cost. [2]

A financial support
to the plastic business, mainly recyclers.  

“Recyclers are in trouble due to low quality of plastic materials. It is because of low cultural segregation but also of producers who do not care much
about the quality of the material they produce
from. Sarcastically, it is financially worth more to
import plastic waste from China or Ukraine than
using our own.” [8]

A support from scientists

“We are very opened to scientific data, mainly on
how plastic is dangerous to the environment. We
also would be happy if scientists provide us with a
technical solution on how to recycle effectively various types of plastic. Otherwise we will always after
economically-developed countries.” [2]
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Table. 2. Interviewees’ perceptions of the plastic threat to the environment during the COVID-19 pandemic

THEMATIC AREA

PLASTIC THREAT
PERCEPTION

CATEGORY OF ISSUES RISEN BY THE
INTERVIEEWS
A need of education

CITATION

“Forget the environmental issues. People
are slowly, but steadily more and more
aware of COVID effects. May people stay at
home surfing social media following often
fake news. But in my opinion the followers
are focused just on COVID not any other
danger not to mention the environment” [3]

“Ecology is not mentioned any longer. All
the eco activists hide and they do not protest as they used to. Oceans will be full of
plastic and who cares?” [8]

Increased public awareness

“During the first week of COVID the number
of clients hasn’t decreased but they simply
changed. We still have those who are aware
of the pandemic. They ask us to serve everything in SUP which is in a complete controversy to the client requirements prior to
pandemic, they were very eco.” [4]

“Everybody is crazy about SUP packaging
now. They wanna to be almost sterilized
due to health reasons. We are in two weeks
of pandemic. Everything has changed. We
have ca have of the clients then before
COVID-19. Everything is catering.” [4]
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Substitutes (bio-plastics, decrease consumption, returnable
bottles, multi-used
packaging)

“Less and less restaurants order our packaging forget about substitutes just SUP. The
restaurants owners underline that they have
to guarantee high hygienic standard. Otherwise they will lose clients.“ [4]

Obstacles: no producers in Poland, all items
imported from the EU
& US, too high prize
to become common,

“Ironically, production of plastic increased.
So does the consumption. People are shopping like crazy aiming at storing the food.
Majority of that kind of food is packed in
plastic. We slowly, but steadily we run out
of imported plastic items and cannot order
the new. Nobody cares about plastic threat
to the environment. They are all in fear of
the virus.” [3]

no system of regular
composting. Too low
awareness of what
bio-plastic is.  

“I can see a higher consumption but in total
the waste tonnage is lower than before pandemic. This is due to leaving the big cities,
returning to people’s original place of living.
We still cannot inventerize the amount of
segregated wastes as it is collected monthly.” [7]

“Contrary to the rest of EU countries e.g.
U.K. citizens can afford the catering meals.
The number of clients hasn’t not decreased
as in our company. These is an combination
of economic level as well as cultural behavior (cooking or not cooking at home)”[4]
A better control of
plastic producers

“There is no control at the moment. Producers of various plastic are simply producing
what is really needed like e.g. ingredients of
masks, gloves, SUP catering” [2]
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HOW TO IMPROVE
CIRCULAR ECONOMY
(CE) OF PLASTIC.

Efficient municipal
waste-management.

HOW EVENTUALLY
CLOSE THE MAGIC
LOOP OF PLASTIC
CIRCULAR ECONOMY
Higher competence of
decision makers,
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“The landfill and the incineration needs to
work. We gather trash as we used to. But we
can assess that the quality of segregation
lowered. They don’t think of segregation,
having so much shopping, and they simply
don’t care about segregation any longer.”
[2]

“There is complete chaos. The deputy of the
Ministry of the Environment got infected,
the other is probably focused on COVID. All
decision makers are immersed by the pandemic. The deputy of the Ministry of Health
recommended a need of keeping hygiene,
not just washing the hands but also about
eating” [8]

Organising real public
consultation.  

Issue not mentioned by the interviewee

Trust towards other
stakeholders of plastic
CE

“I have a feeling that pandemic is not a
good time for common trust. On one hand
we collect money for the hospitals but for
others so many producers and shopkeepers
cheat. Cheat clients, cheat producers, cheat
distributors’’ [3]

Setting a network of
plastic stakeholders

Issue not mentioned by the interviewee
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A better, more concrete legislation.

“We are a bit disoriented. We would be
happy to provide the hospitals with food catering even in lower price than before pandemic, but there is no regulation on what
packaging can be used due to the health
reasons” [4]

A financial support
to plastic business,
mainly recyclers.  

“There is no financial support of the government. All producers and recyclers are
suffering from lower income. The offer they
give is not enough having in mind that
many of us are simply based on not only
polish but also foreign clients. Personally, I
sell recycling machines to Italy, Spain and
Germany. And now everything is stopped”
[8]

A support from scientists

“People think that climate crisis and plastic
crisis is no longer happening. They are mistaken. Everything is connected. COVID-19
results in health of people, that’s the first
symptom, but consumption behavior is also
completely altered and depending on the
economic status of the country/consumer.
Less or more plastic is produced” [6]

DISCUSSION
Researchers have emphasized that the natural environment must always be viewed
and investigated in relation to people (Nisbet and Zelenski 2013, Seymour 2016). Interactions between people and the natural environment represent a complex system.
On one hand natural environment impacts people’s actions, while on the other hand
people also try to change elements of the natural environment to suit their needs.
Importantly, when dealing with perceptions, attitudes, and behaviors deployed in relation to the natural environment, time dimension must be taken into account (Moser
and Uzzell 2002). That is, when time is added to the equation, contextual factors may
give rise to a situation in which certain values will be temporarily of more importance
and relevance than others (Caverni, Fabre, and Gonzalez 1990). For instance, the value of prosperity may be more relevant than the value of sustainability or the value of
equality.
Our results show that given the increasing health concerns due to the COVID-19
pandemic, environmental care loses its priority position in the value hierarchy. As noted earlier, people tend to reshuffle prioritized values in unusual situations,
which means that values we tend to view as compatible, may indeed stand in conflict
in specific situations. Moreover, not all values are considered to be of equal importance. The individual weighting of the value depends on the situation and / or culture
in individual cases.
Our results indicate that given the new circumstances the pandemic threat has
clearly outgrown the perceived threat of plastic, indicating a sudden shift in the
hierarchization of values (Bardi et al. 2009, Homer and Kahle 1988), where health is
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considered as a value disclosing environmental care which shows a clear decrease
in perceived importance. Following the attitudes and responses given, plastic (SUPs
in particular) has scaled a new dimension in consumers’ perception (Belch and
Belch 2012, Weber and Hsee 1998) mainly due to the hygiene concerns and health risk.
What might be of concern, a clear decline of the need for a plastic stakeholders
network and public consultation could be observed among respondents. Also the recognition of academia as an important support decreased, at least in the environmental
issues. Meanwhile a lack of proper plastic governance has been raised, requiring an
improvement of municipal waste management, clear legislation, higher competence
of decision makers and advanced financial and merit assistance due to pandemic related economic losses.
In this sense, we see a clear need to further monitor, observe and assess the prevailing trend, above all, the permanence and the evolution of this phenomenon. We
suggest two possible scenarios: (1) the decrease of the pandemic threat will implicate
a return to the “old” value system where environmental care does not appear in contrast to health care, (2) the experience of the sudden shift in the value hierarchization
will cause long-term “damage” to already considerably high environmental care, as
health and individual needs will be still perceived as standing in contradiction to the
needs of the environment.
CONCLUSIONS/RECOMMENDATIONS
Given the concerning trend, we see more than ever the urgent need for a knowledge based debate among plastic stakeholders. With new challenges derived from
post-pandemic socioeconomic structures, uncertainty will rise while individuals’
needs will change. For the time being, companies and entire industries run into economic difficulties, politics are facing a multidimensional crisis (McKibbin and Fernando 2020, Bénassy-Quéré et al. 2020). Many of the already low financial funds intended
for plastic reduction are now likely to be diverted to combat the corona pandemic and
related economic consequences. Given the current trend, the plastic industry, under
the pressure of several laws prohibiting single-use-plastic usage, already started progressive lobbying in favor of lost interests. The role of citizen science (Lebreton and
Andrady 2019, Makri 2017) as a driver of knowledge co-creation among different
stakeholder groups becomes crucial. Scientists urgently need to acknowledge
their ethical obligation to become active as knowledge brokers enabling a common goal-oriented debate among politicians, producers, and others, including the
broader public (Dobbins et al. 2009, von Malmborg 2004). Plastic is not only a luxury
problem which concerns when everything else is solved. The “corona crisis” is more
immediate than the environmental crisis because the damage is now present and very
visible.
What is certain, our world will not be the same after the pandemic. In this respect,
the crisis poses a threat but also an opportunity to rethink the basic questions
of what we value in life and how these values are connected with each other, it is now
a matter of developing a new value system, where we understand that our health is
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clearly connected and dependent of the health of our planet. The already initiated
sustainable transition towards plastic-free economies is to be continued and the implementation of the developed model of knowledge co-creation and brokerage seems
more urgent than ever before.
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A list of institutions respondents of the study represent
(1) Decision Makers: Deputies of the Ministry of the Environment and directors of Dpt.
of waste management, The City Council of Kraków,
(2) Producers (Synthos Group, Alpla - Opakowania z Tworzyw Sztucznych, Ventures
Poland; Basf Polska sp.z.o. - bioplastic producers),
(3) Distributors (DIS-PACK Opakowania, Pakler),
(4) Owners of establishments using plastic items (Danone, Happy Diet, caterings, Costa
Coffee, shops, Manao, LasVeges, Ramen restaurants),
(5) ECO-NGOs (Greenpeace CEE/Polska),
(6) Waste management institutions (MPO, landfill of Kraków City),
(7) Recyclers (MIKI Recycling, PTS Rabka, Związek Przetwórców Tworzyw Sztucznych,
Polska Izba Odzysku i Recyklingu Opakowań, Zakłady Przetwórstwa Tworzyw Sztucznych sp. z.o.o, Kłaj, K&K Recycling System, Bochnia, Lesser Poland voivodship.
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