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Abstract: Intended to draw a frame of the impact of plastics usage and the role of the circular economy,
this paper relied on specific literature, data from different studies, case studies, reports and databases
existing on the research area. Being produced at low costs and used in a wide range of fields, plastics
has been confirmed as one of the most impactful inventions for human. Recently, during the pandemic
years, plastics has gotten multiple usages, such as keeping a hygienic sanitary environment facing the
critical situations, with a highly increased role in the fight against the SARS-COVID-19 crisis. It is also
well known that plastics presents risks arising from its production flow, linked to a huge degree of
massive pollution with high impact on the environment. Plastic waste exposed to the environment
generated problems and it is of huge concern for all forms of life. As plastics products are present all
around the world, there is an increasing statement to one-use plastics in the environment. Thus, it is
urge to take actions for managing this situation as appropriate, to protect the environment and reduce
the consumption of plastics, which can be achieved by developing and sustain the circular economy, as
a new research field to explore. Through this paper we intended to emphasize the importance that, both
theoretical contribution and practical measures, have on the production, the use and recycling of
plastics and on the circular economy.
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1. Introduction

Nowadays speaking about plastics leads to the pollution approach as one of the environmental
problems that affects not only Europe, but the whole world with an increased level in plastic waste daily
produced [1]. This was observed since the plastic pollution meant the most important environmental
issue, especially in the Asian and African regions where it is due, basically, to the inefficient garbage
selection system. As a result of four main reasons which contribute to the plastic packaging pollution,
the findings of some authors [2] have suggested that regulators, alongside with delivery platforms and
consumers, should all work together to avoid pollution as much as possible and fight for a sustainable
consumption. The Theory of Planned Behaviour (TPB) applied in empirical studies [3] for evaluating
the determinants of plastic waste sorting intentions among Nigerian students, offered suggestions to
policy makers on the importance of introducing practices and implementing waste management
measures in the Nigerian university. Remaining on the African side, we found an investigation form of
a case study, with data derived from an educational project focused on plastics as a vehicle for
environmental education, stated that an increased consumption of plastics, is generating an exponential
rise in plastic waste [4].

Facing similar situations, with growing incidence of plastic pollution in the European area, “the
European Commission has proposed several rules to target the single-use plastic products most often
found on Europe’s beaches and seas. These applies to plastic cotton buds, cutlery, plates etc., which have
to be made exclusively from more sustainable materials instead of plastics”. These new rules have been
applied to the consumption reduction and the obligations for producers to help covering the costs of
waste management, labelling requirements, awareness-raising measures on the negative impact of
littering of single-use plastics [5].
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More specifically, setting up “strategies for a sound management of Plastic Packaging Waste (PPW)
is becoming increasingly crucial at many levels of the value chain in Europe” [6]. Other studies
established “the current global status quo in the plastics industry and assess the sustainability of some
bio-based biodegradable plastics, while extend producer responsibility (EPR) and deposit refund
schemes (DPRs) are important add-ons to consider in plastic waste management, as they have been
found to be effective in Australia, France, Germany and Ecuador” [7]. In this sense, there are authors
stated that “the continuous generation of plastic wastes is one of the most serious environmental
problems that we are facing and so, information campaigns have been used to encourage people to reduce
plastic consumption” [8]. By reconsidering this situation that we all admit today, one answer is to review
the necessity of developing strategies that could lead to a circular economy, as a viable solution on the
pollution struggle. Actually, “plastic waste management is at a dismal level, especially in developing
countries and so, there is need to develop clear mechanisms to address plastic issues for better
monitoring, innovations, technology transfer and collaboration between organizations and citizen
science to take collective action” [9]. On the other side, “the increasing consumption of plastics and
plastic products results in correspondingly substantial volumes of waste, but with the ongoing
environmental actions, the application of circular economy on the waste stream is becoming inevitable”
[10].

There are other approaches indicated that the problems of plastic pollution and the mismanagement
of plastic waste relied also on the educational and training aspects [11]. Because one of the main
concerns is the use of plastics, upon on which researchers are deeply worried, the Covid-19 pandemic
could reverse the global move, away from single-use plastic, by rebounding a specific demand.
Meanwhile, there are studies which have shown that these products are not necessarily safer than
reusable alternatives with respect to viral spread. Moreover, “Covid-19 pandemic has impact plastic
recycling process by intensifying the price between recycled and new plastic materials” [12]. During the
pandemic, personal protective equipment (PPE, such as masks and gloves) involved individual choices
during lockdowns, which together with pollution, are also increasing plastic demand [13]. Beside all
these, “the Covid-19 pandemic has severely distracted plastic reduction policies and induced significant
changes in plastic waste management, with potential for negative impacts in the environment and human
health” [14]. Because of these implications and impact on a large range of uses, the plastic pollution is
the core of an important range of literature, approached in various methods and frames. As other authors
mentioned, “the plastics play an important role in various areas such as food, chemical, construction,
automotive, agriculture, electronic and fashion, due to their properties: easier processability, durability
or corrosion resistance” [15]. Taking note that agriculture is considered a sector that produce plastic
waste, it is necessary to look for solutions that contribute to reducing the quantities of packaging using
and reusing them [16]. Although, the types of waste resulting from agriculture and forestry are: vegetable
waste and waste from preparation; waste from manure; waste from forest holdings etc. [17], “every
option has potentially positive and negative environmental. Incineration requires transport to plants and
generates greenhouse gases, but it can be used to generate energy. Recycling is also not suitable in all
cases, such as for plastics containing more than one type of monomer” [18]. Meanwhile, these involve
a whole chain of major implications in using plastics (single-use face mask production, packages and
home-delivered meals), which bring stress on regular waste management practices. All these actions
have been led to measures on the circular economy, by including adapted practices and new policies
against plastic pollution. The impact on the human health has been also analysed in many studies and
thus, we can cite the following statements. “Plastics have become a severe transnational peril to natural
systems and to human health, with studies predicting a double increase in the number of plastics remains
by 2030 [19]. As areaction to the need for deeper changes in the manner we produce and then, consume,
the concept of a circular economy, has recently gained support. This offers an alternative to the model
of production and consumption; however, it should be understood that for a simple phrase, “circular
economy” covers a large variety and challenges [20].
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The European Union is one of the most active entities where measures and research on the plastic
pollution are on the top of the political agenda. “The European plastics industry supports the European
Commission's strategy for plastics in a circular economy and there is no doubt that plastics have
redesigned our life style and will still continue to shape the future” [21]. Plastic pollution is one of the
most significant global environmental issues. A large number of governments and social activists have
set up policies and actively promoted awareness [22]. By approaching the plastic life cycle, we
mentioned several responses to address plastic pollution on the end-of-life stage. Meanwhile, the
complexity of the plastic crisis “asks that we consider effects and opportunities at the life cycle to the
frame significant responses that will limit all impacts of plastic” [21]. Considering all these approaches,
plastic pollution become a rough issue of global concern which needs an immediate and international
response involving all relevant actors [23]. It is also true that accepting that the use of plastic is a
worldwide problem, means that international cooperation is required for implementing actions and to
have an efficient decision making. We mention below some of the actions taken for this purpose: Basel
convention with plastic waste amendments, CIEL (Centre for International Environmental Law) -
Progress on plastics, “Global partnership on marine litter”, “Global governance Centre - Governing
plastic: The Global political economy and regulation of plastic production and pollution” [24]. There are
also some other approaches. While the results on plastics issues vary based on the system boundaries of
the model, in their article it was shown through an LCA (Life cycle analyse) matrix that the technologies
can be used in the near future, as potential tool of recycling a wide range of polymers to improve the
environmental performance [25]. Other research on Life cycle assessment has been also developed “as
a tool that can help to quantify the impacts of different processes to facilitate comparison and decision
making, revealing how the decision to include or exclude factors such as transport can have a significant
impact on the outcomes.” [26]. Another approach has been noticed in the report of the EEA [23], where
plastics and their usage affecting the environment and climate, looked to be on their place in a European
circular economy by taking into consideration the packaging sector based on plastics and meanwhile
underlined the new transport solution for logistic sector.

Considering potential alternatives of reducing the impact of plastics on the environment, there are
authors stated that “The circular economy represents an organized effort within society in order to find
solutions to the current environmental problems that are generated by the development of the society”
[27]. As for the impact of the plastic pollution, the literature mentioned that “the lifespan or degradation
of plastics is very long” [28], going until over 140 years in case of the PVC and PTFE plastic types.
While, the results of their study have shown a different side of the pollution, namely that “the presence
of microplastics in the form of fibers and spheres in the municipal wastewater, is the consequence of
household activities” [28].

The recent coronavirus pandemic (COVID-19) has impacted the production and the consumption of
the plastics, because of their global demand for protective equipment (masks, bottles, gloves etc.), but
there are some other issues that need to be mentioned. The World Health Organization (WHQ) and the
International Labour Organization have called for measures to be put in place to protect workers” health
while teleworking. In another report, mentioning similar approach it was stated that the health benefits
and risks of teleworking and “the changes needed to accommodate the shift towards different forms of
remote work arrangements brought on by the COVID-19 pandemic and the digital transformation of
work” [29-31]. Although the plastics issues are very important worldwide and ask for urgent measures
at the global level, we found that the availability of the related database is quite limited. Thus, some
figures on plastics pointed out around 359 million tonnes produced worldwide, out of which 40% are
used for packaging, mainly for immediate discard. “Most plastics materials end up in the environment,
in the form of microplastics also found across the globe” [32]. As we all accept that “plastic pollution
has become a global concern, because of the increasing volume of plastic litter and micro-plastics...
societies have become highly dependent on single-use or disposable plastic, which have huge
environmental consequences” [24]. Even there is a consent on its necessity, turning to a circular
economy, involve many challenges into the production, consumption and waste management system and
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that will massively affect the environment. These include financing mechanisms, consumer behaviour,
government intervention (such as tax policy and technological, social and business innovation). For now,
implementing a circular economy “requires fundamental changes throughout the value chain, from
product design and technology to new business models, new ways of preserving natural resources, by
extending product lifetimes and turning waste into a resource” [33].

Meantime, the concept of circularity is tightly linked to the efficiency of the use of natural resources
throughout the life cycle of products, as well as the transformation of waste into new resources for other
industries. In this respect, the “Framework Directive 2008/98 / EC on waste, establishes the so-called
“waste hierarchy”, as well as the criteria for defining by-products, important aspects in promoting
circularity and in revaluation in the internal market of new products resulting from waste processing”

[34].

2. Materials and methods

There are many methods for dealing with the plastic waste and thus, it become tough to decide which
one is the most suitable in terms of environmental impact. The methodology used in this paper referred
on the structural changes analysis, based on literature review, case studies, on the data and information
published in the dedicated sources with the main purpose to provide a perspective over the plastics sector.
To approach the environmental and climate impacts linked to the plastics area, will constantly lead to the
circular economy viewed as a viable solution to deal in a sustainable way, with the associated effects of
the plastics. “The biodegradability of the bio-based plastics is limited to applications that do not require
high tensile strength and flexural strength and based on the review, bio-based plastic nets made from
polyamino acids, polysaccharide derivatives (DS), polyhydroxybutyrate (PHB), polycaprolactone (PCL),
polyhydroxylalkanoate (PHA), and polylactic acid (PLA) are shown to be highly biodegradable compared
to conventional plastics such as high-density polyethylene (HDPE), polyethylene (PE), and polyvinyl
chloride” [35, 36].

In this study, several data sources regarding the evolution and interaction of the plastics issues were
explored to emphasize the dynamics of this sector in the last years. The chosen topic proved to be of
major interest both at European and international level, has been approached based on reports, studies
and the scientific literature review, dedicated data bases and the legal frame. Thus, it has been set out an
analyse focused on the main indicators and their dynamics in terms of production, use and life cycle of
plastics, with a focus on European area. From this standpoint of view, the European Union is considered
one the most active in the circular economy field, where already in 2015, it has been adopted the First
Circular Economy Action Plan (CEAP) with specific actions (from production - consumption - waste
management and the market for secondary raw materials) for the EU’s transition to a circular economy,
enhance the competitiveness, promote sustainable economic growth, create new jobs and with less stress
on natural and freshwater resources. In the EU, there is a strong legal frame related to the circular
economy, out of which we mention the Directive on single-use plastics, the Directive on plastics bags,
Delegated Regulation on plastic waste shipments, the Directive (EU) 2019/904 of the Europe-an
Parliament and of the Council of 5 June 2019 on the reduction of the impact of certain plastic products
on the environment PE/11/2019/REV/1, the Directive (EU) 2015/720 of the European Parliament and of
the Council of 29 April 2015 amending Directive 94/62/EC as regards reducing the consumption of
lightweight plastic carrier bags and from 1 January 2021, new EU rules applied to shipments of plastic
waste.

3. Results and discussions

It is highly accepted that plastics still have a role in the modern life due to the contribution they have
made in the development of many areas, but their extensive use, the human behavior, together with the
inadequate management on recycling, have led to the situation in which we are facing many problems
related to environmental protection. On the other side, there are papers where it was stated that “It is too
early to draw robust conclusions on the environmental impact that bans and levies have had. In 50% of
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cases, information about their impact is missing, partly because some countries have adopted them only
recently and partly because monitoring is deficient” [37].

3.1. Global aspects

At global level, Asia Pacific (including China) is the main market. In 2020 the intensive use of plastic
across food and beverage industries of plastic led to the growth of packaging materials market (the
highest revenue share of +36.0%). As for the key players on the global market operating all around the
world, there are big players including BASF SE, SABIC, Dow Inc., DuPont de Nemours, and some other
prominent corporations. According with the estimations of Fortune Business Insights (Plastic Market
Size) the global plastic market reached in 2021 the value of $439.28 billion, with $4.57 billion more
than in the pandemic year of 2020. They also estimated, a forecast for CAGR* (Compound Annual
Growth Rate - the mean annual growth rate over a specific period of time) of 5.0% for 2021-2028 periods
and that the sector will worth more than $616 billion in 2028 [38, 39] (Figure 1).

Revenue forecast
in 2028,
USD616.82
billion

* CAGR (Compound Annual Growth Rate) is the mean annual growth rate over a specific period of time.
Figure 1. The main characteristics of plastic market

The same source as above also indicated the dominance of Asia-Pacific regions on the global market
with a turnover of $220.57 billion, which means over 50% of the market. Actually in 2020, Asia Pacific
holds 45% from Polyurethane market, 53% from Polypropylene market and 32% from Fluoropolymer
market (Figure 2).

Plastic
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2021-43928
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Figure 2. Plastic market size 2020-2028 (estimations for 2021 and 2028)

Source: own representation based on [38, 39]

Mater. Plast., 59 (2), 2022, 145-160 149 https://doi.org/10.37358/MP.22.2.5594


https://revmaterialeplastice.ro/

MATERIALE PLASTICE @ (3)
https://revmaterialeplastice.ro A
https://doi.org/10.37358/Mat.Plast.1964

The current trend is expected to maintain the same direction. China is anticipated to remain the
leading country; the US will have the largest share in North America and the plastic market will
continuously grow in the next years in Europe (especially polymers market due to the rising demand
from the automotive sector). In Middle East and in East Africa is expected to grow the demand for textile
and packaging industries and also in Latin America due to the rising urbanization.

3.2. European plastic market

Within the plastic waste collection data, there are some discrepancies imposed by the different life
span of post-consumer and so, data does not fit information on demand or consumption. According with
Plastics Europe, the European plastics industry includes plastics raw materials producers, plastics
converters, plastics recyclers and plastics machinery manufacturers, engaged in circularity [40, 41]. Some
key figures of the European plastics industry are presented in the figure below (Figure 3).

P
*+1,60 (2018) «+50,000 (2018) e+ 360 (2018)

*1,56 (2019) *55,000(2019) *350(2019)

*1,50 (2020) *52,000(2020) *330(2020)
*million people * nuumber *billion euros

N )

Figure 3. European plastic market size 2018-2020
Source: Own representation based on the data from Plastics Europe in 2019, 2020 and 2021 [40, 41]

Within the figure above, it was presented the evolution of some data during the period 2018-2020.
The three categories, number of jobs (million people), companies (number) and the turnover (billion
euros) have slightly decreased in Europe, validating the hypothesis that the plastic sector is on a down-
trend [41, 21], mainly due to the impact of the COVID-19, but it seems that it will recovered quite fast.
Shaping the picture around the plastic industry, in the figure below (Figure 4) there were presented the
main features of the European plastic industry. We can thus notice a trade balance of 15.8 billion euros,
8th place on the contribution to the European industrial value added and an average number of 29
employees per company activating in the plastic industry.

Trade balance 15.8 billion euros

European plastics industry
(2020)

Ranks 8th in Europe in industrial

value added contribution

Figure 4. Main figures of European plastic industry in 2020

Source: Own representation based on the data from Plastics Europe from 2021

The plastic production over the 2002 — 2020 period at the European and global level is presented in
the figure below (Figure 5). As data has indicated, the Europe had a higher proportion in the global
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production level, during the first year of the analyzed period, while during the last five years, the
European share in the world plastic production has constantly decreased until 15% in 2020.

2012

2016 2014

2015

Figure 5. Production of plastics in the period 2002-2020* (Mt) (*the figures do not include the

production of recycled plastics; 2020 - is preliminary data)
Source: Own representation based on the data from plastics Europe Market Research Group (PEMRG) and Conversio Market& Strategy
GmbH. Estimated data. Data are rounded estimations based on extrapolations of 2019 waste data for 2020 [42].

Analyzing the plastics production side among the six international zones, we noticed from the figure
below that Europe is on the third place in 2018 and in 2020 year, with 55 Mt [43] on the ranking of the
global plastic production (which accounted for 368 Mt in 2019 and 367 Mt in 2020), behind China and
NAFTA’ countries (Figure 6). These all three latest regions summed up more that 65% of the global
production. The last place in the ranking considered here below, there are Commonwealth of the
Independent States (CIS) with 3% of the production.

5% 32%

19%

m

2018 2020

3% %
- m

B CIS ([Commonwsaalth of Independent States) MW Latin America BMiddleEast and Africa Eurepe BENAFTA (Nearth American Free Trade Agreanent;. B China

Figure 6. Distribution of the Global plastic production; Not included PET-,

PA- and Poly-acryl-Fibers; Source: own representation based on the data from Plastics Europe Market, Research Group and
Conversion Market & Strategy GmbH [42]

European total demand on plastics was 51.2 Mt in 2018, decreasing two years later with 4.1%, until

49.1 Mt (2020), out of which more than 37% represents the demand of Italy and Germany. The European
demand on plastic materials among the first six countries has been presented in the figure below (Figure
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7) and indicated no significative differences between the two years (2018 and 2020).
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Figure 7. European demand on plastics materials (2018, 2020) - Not included PET-,

PA- and Poly-acryl-Fi (*Demand estimation do not include recycled plastics)
Source: own representation based on the data from Plastics Europe Market, Research Group and Conversion
Market & Strategy GmbH, 2020-estimated data [42]

Breaking down by usages fields in 2018 and 2020 (Figure 8), the European plastic demand indicates
the following ranking: packaging (around 40%) and building construction (20%) these two first sectors
represent the largest end-use markets. The other segments are — automotive (around 9%), electrical and
electronic (6.2%), house-hold, leisure & sports (around 4%), agriculture (less than 3.5%) and others
sectors (a bit more than 16.5%). As it was presented in the figure below, the date is very similar between
the two years considered, which means that during the considered period, no major impact has registered
for these sectors.

) @ .

2020 i Ea <5
2 9, e

2018 g 3 %

W Packaging Building construction Automotive Electrical®electronic  mHousehold&leisurefsports  mAgriculture  m Others

Figure 8. Ranking of the European plastic demand by segment, 2018-2020
Source: own representation based on the data from Plastics Europe Market, Research Group
and Conversion Market & Strategy GmbH [42]

3.3. European bioplastic market

In a market where the packaging industry is the leading segment, we may notice the increasing
importance of recyclable plastics for this industry and for all global markets. Actually, to reduce the
environmental pressure caused by the use of these plastic products, many governments and companies
tried to introduce greener alternatives (biodegradable polymers) or recyclable plastics. There are many
countries (including in Asia Pacific region) which have committed to remove single use polymers and
to shift towards non-plastic products. The EU adopted the European strategy for plastics in January 2018.
It is “part of the EU’s circular economy action plan and builds up on existing measures to reduce plastic
waste. The plastics strategy is a strategic element of Europe’s transition towards a circular economy. It
will contribute to reaching the 2030 Sustainable Development Goals, the Paris Climate Agreement
objectives and the EU’s industrial policy objectives” [44]. Among other initiatives, the European
Commission adopted in March 2020, the new circular economy action plan (CEAP). It is one of the

Mater. Plast., 59 (2), 2022, 145-160 152 https://doi.org/10.37358/MP.22.2.5594


https://revmaterialeplastice.ro/

MATERIALE PLASTICE @ @
https://revmaterialeplastice.ro A

https://doi.org/10.37358/Mat.Plast.1964

main sections of the European Green Deal, Europe’s new agenda for sustainable growth. The proposal
is for a transition to a “circular economy that will reduce stress on natural resources and will create
sustainable growth and more jobs™ [45]. In these conditions the demand for biodegradable polymers will
increase in the next years if all the countries will respect the assumed policies. For example, there is a
request to switch 50% of online deliveries and 20% of online food delivery towards biodegradable
products until 2025 which will increase the demand of China for biodegradable plastic products with
700 thou tonnes when the current production is around 290 thou tonnes [46].

Among the most used plastics, the polylactic acid is a wide-spread biodegradable plastic which can
reduce the fossil fuels consumption and the use of natural resources. In 2019, almost 60% of
biodegradable plastics used in flexible packaging (around 250 thou tonnes) were produces from this
material. Even if it has multiple applications (consumer goods, textile, fresh fruits, compostable bags
etc.) is expensive compared with other plastics. The polylactic acid market size from Europe reached in
2020 around $226 million, but globally exceeds $698 million and it is expected to increase four times
until 2028. Germany is the most consuming country of polylactic acid in Europe. There are expected
changes all over the world as the population incline towards organic food, natural ingredients etc. [47]
estimating that Europe will dominate the polylactic acid market due to the policies which promote the
use of these products next to bioplastics. Actually, Europe is the leading region in the consumption of
bioplastic products and is a major producer [46]. In numbers, this means a world market of $7.6 billion
in 2021, from which Europe holds $3.4 billion and $US hold 1.8 billion [48]. However, the market is
expected to grow with 10% annually and to reach over $15 billion in 2028 (Figure 9).

Bio-based

Polypropylene Bioplastic Recycled Plastic
(million, US dollars) (million, US dollars) (billion, US dollars)
2020-68.5 2020-7,043,9 2020-41.13
2021-94.8 2021-7,616.0 \\.‘ 2021 -44.03
2028 -15,552.3 N\ 2028-76.23

2028 -996.9

\ .
! Asia Pacific (2020
\ Europe (2020) \ Europe (2020) sia Pacific (2020)
24.35
* \ 3,460.8

Polylactic Acid
(million, US dollars)
2020-698.2
2028-2,306.7

‘-\\ Europe (2020)

X\ 285.6

Figure 9. Bioplastic market size 2020 (estimations for 2021 and 2028)

Source: own representation based on the data from Fortune Business Insights [46]

Another type of biodegradable material is bio-based polypropylene (polymer derived from plants
like vegetable oils, corn or sugar cane) [49]. This bioplastic market is expected to have a high growth in
the next years due to its usage possibilities (in packaging, tubing, wiring etc.), from $68.5 million in
2020 to $94.8 million in 2021 and $997 million in 2028. The main usages are in packaging industry,
consumer goods and constructions, sectors which will lead the growth all over the world. In 2020,
Europe had a share of over 50% from the market, due to the automotive industries and it is expected to
play a main role in the next decade. Regarding the recycled plastic market, we noticed a volume of $44
billion in 2021 which is expected to almost double in the next decade [50]. Asia Pacific region reached
over half of the world market (around $24 billion in 2020) due to the predominance of bottled water
industry from China and India. For Europe this market reached in 2021 an amount of 11.4 million tonnes
and it is expected to increase with 37.7% until 2027 [51]. The food packaging sector will support the
growth of recycled plastic market and even if PET and HDPE are the main recycled plastics, the non-
food sector remains, due to the demand for wraps and films.
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3.4. European plastic waste

Waste governance is becoming more regional; and particularly, waste management is organized on
a regional basis in developed countries, where citizens generate significantly more waste than other
residents, while people in the developing world are generally creating less waste, because of using
biogenic products [9]. For instance, in the European Union the volume of plastic packaging waste
generated per inhabitant increased in the last decade by 24% and reached in 2019 a value of 34.4
kg/person (around 19% from the total packaging waste of 177.4 kg/persons). That means around 15.4
million tonnes of plastic waste [52]. However, only 41% of this amount was recycled [53] which means
that in Europe only 65% of waste is recycled (around 114 kg per capita) and from this amount, only
12,4% represent plastics [54]. Even if the increase has been over 50%, over half of the recycling activities
are concentrated in only ten countries, on the first places being Lithuania with a recycling rate of 69.6%
and Czechia with 61%. On the last places are Poland (31.5%) and Hungary (33%). The European
recycling companies collect mainly industrial waste and only 16% was plastic from municipal solid
waste [55]. As we mentioned, the majority of EU countries are trying to comply with recycling targets
(Figure 10).
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Figure 10. Recycling rates of packaging waste for monitoring compliance

with policy targets and the share of plastic waste
Source: own representation based on Eurostat, ENV_WASPACR, last update: 27/10/2021

Almost all of the above presented European Member States have a rate of recycling in packaging
sector over 50-60%. However, the plastic waste recycling rate is very low, even under 30% in countries
such as Austria, Liechtenstein or France. Of course, we will have to follow up these analyses because
the ban on single-use plastics has just taken effect since 2021. Looking to the statistics from the last
years to see how some of the member states implement the policy in the field and comparing evolution
between the years 2018 and 2019, the plastics recycling rate and the evolution of consumption of
lightweight plastic carrier bags (under 50 microns), it was observed that the majority of the plastic
recycling rates were decreasing and in the meantime the consumption of plastic bags increased with 35%
in Finland and 12% in Belgium (Figure 11).

If the comparison is considered separately, it can be observed that Germany and Croatia have had a
full positive approach towards plastic recycling, followed by Czechia, Italy and Lithuania. However, the
EU will continue to tackle plastic pollution and to support the transition to a circular plastics economy.
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According with European Commission, annually in EU there are almost 26 million tonnes of plastic
waste which are disposed especially by energy recovery and recycling [56].

Lithuania

Spain

Czechia
Belgiur

European Union - 27 countries (from 2020)

m Consumption of lightweight plas

Slovakia

Norway

Sweden

Finland

Slovenia

Austria

Hungary

Luxembourg

France

tic carrier ba

100.0
100.0 150.0

s (under 50 microns) (2018=100)

W Plastic ra

2000

e of

recyding (2018=100)

268.0

2500 300.0

Figure 11. The dynamics of the plastics recycling rates and of the consumption

of lightweight plastic carrier bags (under 50 microns) (2018=100; %)
Source: own representation based on Eurostat, ENV_WASPACR, last update: 27/10/2021

Going further, there is another concern, the plastic post-consumer waste treatment in the recycling
facilities; this indicator was higher with 8.51% in 2020, compared to 2018 (although in 2020, 34% of
the European plastic waste was sent to the recycling facilities), the treatment in the landfill (23% of the
total European plastic waste, in 2020) having decreased with 4.17% (7.2 Mt in 2018 and 6.9 Mt in 2020),
while within the energy recovery operations (42% of the total European plastic waste, in 2020), the level
between the two analyzed years, remained the same. Still, these changes between the two years

considered are not relevant (Figure 12).

14
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Energy recovery operations

. 2018
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Landfill

Figure 12. Plastic post-consumer waste treatment in 2020* (preliminary data), Mt
Source: own representation based on the data from Plastics Europe Market, Research Group and Conversion
Market & Strategy GmbH [42]. Data are rounded estimations based on extrapolations of 2019 waste data for 2020
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Still, having a look at the data in the sector, it remains the question that, at the current rate of
recycling, the European targets can be reached. “Increasing the EU’s average plastic packaging recycling
rate in the next ten years, coupled with the need to improve the uptake of recycled content in new
products, is an important challenge based on the entering into force of the new Basel convention in 2021”
[57]. This will put pressure on the export of plastic packaging waste, will do it more difficult and with
an increasing pressure on the EU’s recycling capacities.

4. Conclusions

One of the most important stages of the global research on the plastics, was the Covid-19 pandemic
and this was an important moment for balancing between the benefits and non-benefits on the use of
plastics. It is well known that the current period we are facing is one that has never been met before. The
pandemic situation has imposed conditions that later can leave important marks on our lives and on the
environment. As it was stated in this paper, the use of plastics is a sensitive approach around the world.
It affects the humans, the animals and the environment, but in the meantime, it cannot be replaced for
the moment. We can only reduce production and rationalize consumption. The need to use plastic
products during this pandemic has somehow put between brackets the decisions to reduce consumption.
Correlated with the key features presented above in the paper, these have confirmed once again, the
necessity for a circular economy massively supported, because of the benefits that come from the lower
pressure on the environment and induced by the waste production, from the innovation and from the
higher level of responsibility of the civil society. Among the measures that could be applied in order to
get better impact for the environment protection, there were mentioned stimulative schemes for
consumers and producers and thus, expecting to take an appropriate decision regarding the use of
plastics. The findings of this paper have led to the conclusion that in recent years, the plastics industry
has been constantly growing, with an accelerated trend that causes concerns for the unexpected effects
that may occur. Moreover, the Covid-19 pandemic situation has had a huge impact on the politics and
measures already into force before 2020 SARS-CoV-2 crisis. With a volume exceeded 11 million tonnes
last year, the European recycled plastics market is expected to increase with more than 35% until 2027.
Recently, plasticulture in the European space has become an important commitment with the
implementation of National Collection Schemes (NCS) for the management of agriplastics waste, which
assured higher collection rate, as well as a growing value of the plastic waste collected. This engagement
was made in order to increase the circular economy impact and to avoid having a negative consequence
on the environment.
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