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ABSTRACT

Biodegradable plastics will grow significantly in the coming years thanks to their potential for renewability and circularity, particularly in certain European
countries. Despite being a niche, their disposal is already emerging as a challenge. Insufficient public awareness is a partial cause, with people being unaware or
confused on how to deal with them. Other problems are inherent to the way organic waste treatment plants work. There is indeed a stark contrast between standard
biodegradability tests and actual conditions at treatment facilities, often dismissed or ascribed to the negligence of plant operators. If bioplastics are really to be
deployed on a large scale, a joint technological effort is essential to properly manage their end-of-life. This contribution briefly summarises the scenario of bioplastic
use in the world, the European legislation on the matter (or lack thereof), and the difficulties that waste management plants face with these materials, with a focus on
areference case — Italy — and with an international perspective. Finally, we explore how hydrothermal treatments are emerging in the scientific literature as a possible
solution to some of these problems, as they can solubilise most bioplastics and facilitate their treatment in the most updated organic waste treatment plants, which

couple anaerobic digestion and composting.

1. Introduction and scope

Fossil-based plastics have enhanced many aspects of our lives, and
nowadays our societies could not function without plastic materials.
Over the last decades though, the environmental threats that they pose
have become impossible to overlook. From the perpetual extraction of
oil and its purchase from questionable regimes to animals suffocating
due to plastic bags, the general population is increasingly aware of the
necessity to move beyond plastic items (Dilkes-Hoffman et al., 2019a).
Yet, the path to achieving this goal remains elusive.

Bioplastics have recently emerged as a possible solution to some of
the problems posed by fossil-based plastics. In the most common sense,
the word “bioplastic” identifies a material with mechanical properties
comparable to traditional plastic, but obtained from renewable sources
and biodegradable. However, the term is less frequently used for ma-
terial possessing only one of such features. Fostered by their environ-
mental benefits (both real and perceived) and sometimes by legislation,
bioplastics have become increasingly common in everyday life. How-
ever, this widespread adoption has already brought practical challenges.

This work aims to provide a concise overview of the challenges in
waste bioplastics management. While some of the problems may stem
from misunderstandings and are expectable with the adoption of a new
technology, others appear inherent to these materials. Overcoming these

problems necessitates open discussion to identify appropriate manage-
ment practices, rather than denying or neglecting them. In this work, we
focus on the case of Italy as a reference example: In Italy, legislative
initiatives caused challenges to emerge more evidently than in other
countries, where bioplastics are still less widespread or less efficiently
collected. Finally, we discuss how the hydrothermal treatment of bio-
plastics has emerged in recent literature as a potential way to make
bioplastics compatible with common organic waste treatment pathways.

2. Bioplastics: Production and origin

Bioplastics currently represent a niche market, accounting for about
0.5 % of total plastic production in 2022. However, their production is
expected to grow significantly, with estimates predicting almost a three-
fold increase by 2029, reaching approximately 5.7 million tons per year
(European Bioplastics e.V., 2024). Their distribution is uneven: while
they are almost absent in some countries, in other countries their use is
mandated for certain items, such as shopping bags in Italy.

A standardized definition of bioplastics does not exist, but the term
generally refers to plastic materials that possess at least one of two
qualities: being derived from biomass (bio-based) or being biodegrad-
able. However, biodegradability is generally the main property associ-
ated with bioplastics. In fact, biodegradable bioplastics are expected to
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rise the most in the next few years, although their disposal methodology
is the most unclear. Conversely, bio-based traditional plastics are
chemically identical to fossil-based plastics and can follow the same
treatment pathways.

The main types of biodegradable plastics are poly(lactic acid) (PLA),
poly(hydroxyalkanoate) (PHA), and starch blends (SB). Although in
principle they could be obtained from any type of biomass, they are
currently mostly synthesised from first-generation biomass feedstocks,
namely sugar- or starch-rich products. Whether the whole production of
plastics could be sustainably replaced with such bioplastics without
harming food chains is another debated aspect (Brizga et al., 2020), but
outside the scope of this work. Table 1 summarises the principal bio-
plastics and their production route. More information about bioplastics
producers and applications is available in other works (Mhaddolkar
et al., 2024a).

3. The current challenges of waste bioplastics

Bioplastics are still rather new in our societies. It is thus to be ex-
pected that legislations and guidelines still need to fully and effectively
adapt to them. In recent years however, a lack of standardisation and
clear practices has emerged (Stasiskiene et al., 2022): if not properly
addressed, it could undermine the adoption of these materials.

A notable issue lies in the very use of these materials. Oftentimes,
they are employed to substitute fossil plastics for single-use objects: food
packaging, shopping bags, tableware items, etc. Although the overall
effect of this practice may be positive (and life cycle assessments should
verify it), it fails to change our consumption habits regarding single-use
items. The European Union (EU) Directive 2019/904 has indeed banned
various types of single-use plastic items. The rationale, supported by the
scientific community, is that we should as much as possible transition to
reusable objects, with bioplastics only considered where recycling is
unfeasible (Brizga et al., 2020; Paul-Pont et al., 2023). The legislation
does not differentiate between traditional plastics and bioplastics, and
this has created problems with some member states. This is the case of
Italy, which adopted this normative mandating that bioplastic items are
not to be considered within the single-use plastic category. The
disagreement has now escalated to an infringement procedure between
EU and Italy (European Commission, 2024).

Another problem lies in the incorrect perception of consumers.
Surveys performed in different parts of the world pointed out that many
of them are not fully aware of the unique characteristics of bioplastics or
cannot distinguish them from traditional plastics (Ansink et al., 2022;

Table 1
Main bioplastic types, their origin and their response to anaerobic digestion.

Material Main synthesis route Response to anaerobic
digestion (Batori et al.,
2018; Vardar et al.,

2022)

Poly(lactic acid) (PLA) Polycondensation of lactic
acid or ring-opening

polymerisation of lactide

Not degraded in the
timeframe of
commercial plants, both
in mesophilic and
thermophilic conditions

Poly Direct bacterial synthesis Degraded both in
(hydroxyalkanoate) from organic matter mesophilic and
(PHA) thermophilic conditions
Poly(butylene Esterification of succinic Usually not degraded

succinate) (PBS)
Poly(butylene adipate

acid with 1,4-butanediol

Random co-polymer Usually not degraded

terephthalate) obtained from adipic acid,
(PBAT) 1,4-butanediol and dimethyl
terephthalate
Starch blends Blend of starch and Generally not degraded
plasticiser(s) in mesophilic conditions

Cellulose acetates Acetylation of cellulose and degraded in

thermophilic conditions

Waste Management 201 (2025) 114786

Dilkes-Hoffman et al., 2019b; Mhaddolkar et al., 2024a; Mhaddolkar
et al., 2024b). They may consequently discard bioplastics in the incor-
rect bin, creating problems to waste treating facilities. Plastic waste is
primarily treated via mechanical recycling, which involves separating
the conveyed items based on the constitutive polymer via gravimetric
and optical methods. These systems are not designed to handle bio-
plastics, which can impair the overall recycling process (Staplevan et al.,
2024). Some researchers argue that recycling is still the preferable route
for waste bioplastics, but recycling facilities need to be adapted to
accommodate them (Cristobal et al., 2023). This would likely be
economically unjustified for such unabundant materials, which would
hence further populate the already sizeable unrecyclable residue
(Moliner et al., 2024). Other consumers instead incorrectly interpret the
biodegradability label, assuming that these materials may be treated via
home composting or even discarded in the environment, where they
may remain unaltered for a time comparable to traditional plastics:
recent reviews (Afshar et al., 2024; Colwell et al., 2023) outlined the
unclear and variable degradation behaviour of bioplastics in real world
conditions. A clear and capillary divulgation is thus vital as these
products become more common.

Problems do not end when bioplastics reach their intended destina-
tion, which varies from territory to territory. EU legislation remains
ambiguous and scattered: Mhaddolkar et al. identified 13 instances of
biodegradable plastics being mentioned, of which only four detailing
disposal practices (Mhaddolkar et al., 2024a): i) The EU Waste Frame-
work Directive (2018) states that bioplastic packaging must be collected
with biowaste; ii) The Guidance for separate municipal waste collection
(Dubois et al., 2020) states that bioplastics can be collected with bio-
waste provided that they are certified as compostable and do not hinder
the compost value; iii) The New Proposal for a Regulation on Packaging
and Packaging Waste Directive (2022) and the EU policy framework on
bio-based, biodegradable and compostable plastics (2022) define four
types of compostable plastics that must be collected with biowaste,
while the others are to be valorised through material recovery (and
hence collected with plastics/packaging).

This ambiguousness has led single member states or regional au-
thorities to define their own disposal practices. As already mentioned,
the case of Italy is particularly interesting because it mandated shopping
bags and many single-use objects to be made exclusively of bioplastics.
This has resulted in a significant penetration in the market, and conse-
quently in disposing facilities. In Italy, bioplastics must be collected with
the organic fraction of municipal solid waste (OFMSW). OFMSW is
produced in large quantities by human settlements. Starting in 2024,
EU-member states are obliged to organise separate collection to ensure
its proper treatment. Official quantifications of bioplastics in OFMSW is
not available, but a 2020 study from two Italian consortiums indicated a
3.7 % mass fraction, which more than doubled in three years; the mass
fraction of traditional plastics also increased, reaching 3.1 % (Consorzio
Italiano Compostatori and Corepla, 2020). Our communications with
plant managers suggest that these numbers may now be even around
5-10 %. The lack of official data is not a peculiarity of Italy: there is no
specific waste category for bioplastic waste both in the EU and in the US,
and consequently it is impossible to obtain statistics about their pro-
duction and treatment (Briassoulis et al., 2019).

One might assume that OFMSW treatment plants would be the per-
fect way to dispose of bioplastics, given their compostable nature, but
reality is unfortunately more complex. Bioplastics face two problems in
these plants: one relating to their physical properties (size, shape, stiff-
ness) and another to their response to biochemical treatment.

OFMSW treatment plants usually use a size-separation unit to pre-
vent large objects from entering the bio-conversion operations. This unit
targets objects that would unlikely degrade and hence clog units, such as
bones, branches or incorrectly disposed plastic objects. Large bioplastic
items (bags, cutlery, ...) are also often caught in this pre-treatment and
do not enter the plant (Dolci et al., 2023). The concurrent presence of
fossil plastic items further complicates things, as it is difficult to separate
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them from bioplastics. The resulting mixture is then sent to other
treatment methods, such as landfilling or waste incineration, which are
inappropriate for bioplastics and hamper the environmental and eco-
nomic sustainability of the plant. While incineration with energy re-
covery is not inherently inadequate for bioplastics, two issues arise in
practice. First, waste bioplastics are often heavily contaminated with
wet organic materials, reducing the efficiency of waste-to-energy plants.
Second, if most bioplastics ultimately end up in waste-to-energy plants,
their biodegradability becomes irrelevant. In fact, bio-based traditional
plastics (bio-PE, bio-PET, etc...) have a higher calorific value and a
lower oxygen content than most biodegradable plastics, and would
behave better in thermochemical conversion processes or could enter
standard recycling cycles.

Even when bioplastics manage to enter the intended treatment chain,
problems can arise. The reason lies in the discrepancy between the
certification tests and the actual treatment procedures. Bioplastics are
usually certified as compostable according to UNI EN 13432, which
requires at least a 90 % degradation of the material over a period of 6
months in industrial composting conditions. What happens in most
plants is much different: the best available technique (BAT) to treat the
OFMSW is nowadays recognised to be a combination of anaerobic
digestion (AD) and composting. Together, they produce two valuable
products—biogas and compost—and properly treat the OFMSW with
overall residence times down to 1.5 months. Taking again Italy as a case
study, the 7.2 Mton of OFMSW produced in 2022 were treated in 358
plants: 285 of them perform only composting, 22 only AD, and 51
employ the combined BAT process. However, the plants that employ AD
(alone or in combination) are generally larger in size, and they treated
about 65.5 % of the Italian OFMSW (ISPRA, 2024). Official data on the
treatment method for OFMSW in EU are not available, so it is difficult to
draw comparisons. A recent report by IEA Bioenergy focused on 12
countries (Gustafsson et al., 2024) and stated that China, Germany,
France, Brazil and the UK are the countries with the highest numbers of
biogas plants, but the vast majority of them process agricultural resi-
dues. Biogas from municipal organic waste is more than 10 % of all
biogas produced only in China, Finland, Norway, Sweden and
Switzerland.

AD is generally unsuitable to treat bioplastics (Dolci et al., 2023;
Pangallo et al., 2023), as Table 1 reports. The reason is usually ascribed
to their low hydrolysis rates, which impede all the subsequent phases.
Moreover, bioplastic bags are often employed by citizens to confer
organic wastes, and as a result the waste can remain trapped in the bags
without getting in contact with the digester environment, thus not
degrading. Clogging of some internal units may also happen in some
cases. Mostly-unaltered bioplastics thus remain in the digestate and are
sent to composting, but this process is also ineffective on them due to the
short residence times adopted. Bioplastics eventually end up in the
compost, lowering its quality and making it unsuitable for its applica-
tions: a compost with small plastic pieces (no matter if fossil-based or
bio-based) is not appreciated by users and has no market. The obvious
solution to such problems would be to increase the composting residence
times and/or recirculate the undegraded bioplastics, but clearly it would
translate in larger volumes and greater energy consumption, which may
not be feasible considering the difficulties that these plants face. If
traditional plastics were also present, they would be recirculated
perpetually.

Considering the case of Italy, multiple reports regarding such prob-
lems were published. Oftentimes, as plant managers also confirmed to
us, bioplastics are separated at the entrance of the plants and discarded
(Greenpeace Italy, 2022). The most extreme case is perhaps represented
by the Autonomous Province of Bolzano, in North-East Italy. Here, the
local waste management authority has instructed citizens to not collect
bioplastics with organic residues at all, disposing them instead together
with non-recyclable waste (SEAB S.p.A., n.d) that is then sent to a waste-
to-energy plant. This decision was controversial and has resulted in a
lawsuit (Alto Adige, 2023). In other parts of Italy bioplastics are not
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banned, but citizens are still advised to use paper bags to collect organic
residues, rather than bioplastic ones. This is the case of the Autonomous
Province of Trento (North-East Italy), where citizens are provided with
free paper bags to collect their organic residues, which are then sent to a
plant based on the above-mentioned BAT scheme.

Moving away from Italy, Mhaddolkar et al. examined the legislation
of 12 other EU countries, with interesting and diverse findings
(Mhaddolkar et al., 2024a). In particular, Finland, Ireland, Lithuania,
Luxembourg, the Netherlands, Slovenia, and Sweden do not mention
biodegradable plastics in their legislation at all, with local authorities
defining their own guidelines. Austria states that compostable plastics
can be collected with biowaste, but local guidelines still suggest col-
lecting them with plastics or residual waste. Denmark, France and
Germany follow a similar approach, mandating that biodegradable
dustbin bags are to be collected with biowaste, while the other types of
biodegradable plastics with plastic waste. Apart from France (and Italy)
with shopping bags, no other country has imposed the use of bioplastics
for specific applications. Outside EU, the situation is similar: bioplastics
are used and are in some cases encouraged by governments, but disposal
pathways remain unestablished. For example, interested readers may
find more information on Brazil (Lima et al., 2022), Greece (Barbir et al.,
2024) Japan (Otaki and Kyono, 2022) or more generalised studies
(Garrido et al., 2021; Jayakumar et al., 2023). The case of Italy thus
appears particularly emblematic and possibly useful as a reference for
other countries.

Even outside the waste treatment framework, the topic of bioplastics
is starting to stir up controversies: one example is the actual behaviour of
biodegradable mulch films employed in agriculture (Degli-Innocenti,
2024a,b; Nizzetto et al., 2024). Although, as we have mentioned, it is
natural and expectable that how to deal with novel materials on a large
scale remains dubious for a while, these problems need to be addressed
and discussed openly and without preconceptions, rather than denied or
dismissed.

In this framework, the research on bioplastics valorisation has
become quite active. On the one hand, some researchers proposed
modifications of bioplastics chemical structure, to make them more
easily degradable (Kumar et al., 2023; Maraveas et al., 2023). On the
other hand, alternative methods to valorise waste bioplastics have been
proposed (Diez et al., 2023; Jiang et al., 2023; Lee et al., 2022; Sanchez-
Hernandez et al., 2020; Urbanek et al., 2021). Among such methods,
hydrothermal treatments stand out for their simplicity of operation and
already proven effectiveness within AD plants.

4. How hydrothermal treatments may help

If we wish to keep collecting bioplastics with other organic residues
(and otherwise, shifting to bio-based traditional plastics would be more
reasonable), two main problems must be addressed: the mechanical
features of bioplastics and their low hydrolysis rates. In the last few
years, hydrothermal treatments (HTs) have emerged in the research as a
possible way to overcome both problems.

HTs are industrial processes taking place in pressurised subcritical
liquid water. They are generally categorised as thermal hydrolysis
(performed at 140-180 °C), hydrothermal carbonization (180-250 °C)
and hydrothermal liquefaction (250-370 °C). They take advantage of
the high reactivity of water in these conditions and thus can operate
without chemicals. Leaving aside hydrothermal liquefaction, whose
purpose is creating a liquid fuel, thermal hydrolysis and hydrothermal
carbonization have repeatedly been shown to be effective pre-
treatments for biomass prior to AD. Biomass responds to these treat-
ments by partially hydrolysing, generating a slurry rich in dissolved
organic molecules and carbonaceous solid particles. If proper severity
conditions (in terms of temperature and residence time) are employed in
the HT, the slurry produces biogas at higher yields and production rates
in AD (Zhang et al., 2024). The application of HTs to bioplastics is more
recent and the number of related studies is still scarce: Table 2
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Table 2

Summary of studies dealing with the HT and anaerobic digestion of bioplastics.
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Material(s)

HT operating conditions
(temperature, residence

time, addition of

HT results

Anaerobic digestion results

Study

chemicals)
PLA (commercial cutlery, 120-240 °C Solubilisation: best at 200 °C for 10 Much more biogas and in shorter times if HT is (Mu et al., 2021)
grinded) 10-120 min min, with no NaOH. applied, comparable to OFMSW.

PLA (commercial, powder-form)

0-10 % of NaOH

70-150 °C

1-48h

0-5 % of Ca(OH), and
H5PO,

Product is acid even at high NaOH
concentrations.

Solubilisation: solubilisation at
150 °C for 6 hand at 120 °C for 24 h
with no Ca(OH)s.

Adding Ca(OH), lowers the
required severity.

Five bioplastics from eyewear: 180-220 °C Solubilisation: moderate at 180 °C,
cellulose acetates, starch 1h high at 220 °C (except for
blend, galalith, polyamide polyamide).

Cellulose acetate from eyewear, 180-250 °C Solubilisation: nearly complete at
coarse blocks 1h 210 °C (or 190 °C with distilled

water). At higher T, hydrochar
production.

PLA, PHA, PBAT, PBS 100-150 °C At 150 °C for 3 h: solubilisation
(commercial, powder-form) 1-3h complete for PLA, moderate for

PHA and PBS, null for PBAT.

Cellulose acetate from eyewear 190-250 °C Solubilisation: maximum at 210 °C
(commercial, powder-form) Y6-4h for 1 h.

Degradation achievable at all
temperatures with adequate
residence times.

Two types of commercial PLA 21-160 °C Solubilisation: unachievable at all
granules 1-72h tested temperatures without KOH

0-6 M of KOH addition.
The more KOH is added, the less
severe the process needs to be. The
two PLAs behave differently.

Commercial PLA granules 160-240 °C PLA is hydrolysed and various

1h compounds form, but quantitative
yields are not reported.

PLA (pure lab-grade and 160-200 °C Solubilisation: partial at 160 °C and
commercial spoons) and 1h complete at 180 and 200 °C. The
Mater-Bi® (commercial forks, liquid phase consists of monomers
mixture of PLA and PBS) and oligomers.

Two biodegradable bags 80-120°C Not commented separately.
consisting of PLA, PBAT and 1h

starch, mixed with OFMSW.

Biodegradation yields of 32-73 % in 30 days of
AD after HT. Best HT conditions for biogas
production: 70 °C for 48 h with 2.5 % of Ca
(OH),.

Not tested.

Much higher biogas production after HT, but
maximum biodegradation is 15 %.

Higher biogas yields in all cases after HT; PHA
shows good biodegradation even without HT,
while PBAT shows scarce biodegradation even
with HT.

Not tested.

Methane yield approaches the maximum
theoretical value if PLA is solubilised.

K" concentration is high but does not inhibit the
bacterial activity.

Highest biomethane increase (21.4-fold,
compared to the untreated material) after a
180 °C HT.

The biomethane yields from both bioplastic
items increase dramatically if HT is employed,
approaching their theoretical maxima. The best
HT temperature depends on the inoculum and
bioplastic.

Best biogas yield increase (23.5 %) obtained
after an 80 °C HT, while a 120 °C HT has a
negative effect. One of the two bioplastics
originates a phytotoxic digestate.

(Cazaudehore et al.,
2022)

(Marchelli et al.,
2023b)

(Marchelli et al.,
2023a, Ischia et al.,

2025)

(Im et al., 2024)

(Bracciale et al.,
2024)

(Vasmara et al.,

2024)

(Wang et al., 2024)

(Marchelli et al.,
2024, Ferrentino
et al., 2025)

(Shao et al., 2025)

summarises their focuses and findings.

Despite their preliminary nature, the studies seem to agree that the
treatment is beneficial, being able to at least disintegrate bioplastic
products, thus solving the clogging problem. When the obtained prod-
ucts are sent to AD, an enhancement of their behaviour is observed as
well: bioplastics decomposition and biogas production both increase.
The hydrothermal pretreatment solves the problem of the scarce biogas
production. The ‘forced’ hydrolysis seems the key to explain this
enhancement, as the inability of bacteria to hydrolyse bioplastics is often
cited as the bottleneck that impedes the whole degradation process.

Clearly, more studies are needed before a full understanding of the
process can be achieved. The available studies (Table 2) present some
discrepancies in terms of the minimum temperature required to hydro-
lyse the materials, possibly due to the different physical shape, crystal-
linity and additives of the employed feedstocks. For PLA, the studies that
employ a standard 1 h residence time generally indicate that at least
180 °C are necessary for an effective degradation. Among the existing
research gaps we can cite that most studies dealt with PLA and that
almost all of them were performed in rather ideal conditions, i.e.
employing only bioplastics and water. In a real scenario, we expect that
the bioplastics sent to this pre-treatment will contain a large quantity of
other organic residues and, quite likely, also some fossil plastics. We
hence recommend performing additional studies considering real or

realistic mixtures of bioplastics and organic waste. Experimental cam-
paigns should also mimic what would happen industrially, avoiding
steps that would not be performed in a real process. Among these are the
fine grinding of the bioplastics or the use of distilled water, which can
lower the degradation temperature (Ischia et al., 2025; Marchelli et al.,
2023a). Some of the studies (and also others that are out of the scope of
this work) indicate that the use of bases is also quite effective in
hydrolysing bioplastics (Garcia-Depraect et al., 2023), markedly
decreasing the severity needed for an effective degradation. However,
the use of bases would require a continuous need for chemicals and the
establishment of more corrosive conditions, so their use should be
carefully evaluated. Conversely, the advantage of increasing the pH of
the slurry fed to AD does not seem very marked, considering that biogas
production seems very good even when acid slurries are fed to AD.
Fig. 1 sums up the discussion by schematising what currently
frequently happens in OFMSW treatment plants and illustrates a possible
new scheme in which a hydrothermal treatment is integrated. The ad-
vantages of creating a more circular approach are clear, but some
questions remain open and should be the focus of future research. One of
these is the choice of the optimal HT operating conditions and the
possible addition of chemicals, which will likely be case-dependent. To
optimise resource use, the HT should also be performed with recycled
process water, which is usually available in these plants, but whose use
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Common approach

Compost

Digestate

Proposed solution

Biogas

Digestate Compost

HT slurry

Fig. 1. Current common approach in the treatment of OFMSW containing bioplastics (above) and a possible solution featuring a hydrothermal treatment (below).

should be investigated. The use of the HT slurry for more advanced
applications, such as the extraction of chemicals, could also be inter-
esting and worthy of investigation. The presence of traditional plastics
could be problematic, and its effects should be assessed, also considering
the possible generation of microplastics and micro-bioplastics
(Piyathilake et al., 2024). Finally, the effectiveness of this solution
must be evaluated through economic and life cycle assessments. These
analyses should determine whether the benefits—such as reducing res-
idues that require external disposal, minimising additional transport
emissions, and potentially avoiding methane emissions from land-
fills—outweigh the cost and impacts of introducing a new process unit.
Some of the studies of Table 2 pointed out that the increased biomethane
production could offset the energy needs of the HT, but clearly this must
be assessed in more realistic conditions.

5. Conclusions

Bioplastics production rates is growing significantly, but citizens,
legislation, and waste treatment chains are not fully aware and accus-
tomed to them. This has led to malpractices and inefficiencies, partic-
ularly evident in Italy where the market penetration of bioplastic is high.
While systemic changes are needed, the scientific community is starting
to point out that hydrothermal treatments may be a valid option to
overcome some of the problems faced in waste bioplastics management.

More studies, performed in more realistic conditions, are however vital
for the actual deployment of this technology applied to bioplastics.

While new technologies and materials are being developed, it is
essential to implement policies that maximise the benefits of bioplastics.
Regarding this, the authors suggest the following recommendations to
help driving the management of bioplastic waste: i) Discouraging the use
of single-use items whenever possible; ii) Ensuring that citizens are well-
informed about proper disposal practices; iii) Promoting biobased
traditional bioplastics (bio-PE, bio-PET, etc...) which would allow us to
free ourselves from the use of fossil sources (thus avoiding introducing
additional carbon into the biosphere and/or the atmosphere) and which
could be recycled together with traditional fossil-based plastics; iiii)
Promoting biodegradable bioplastics only in cases where they will likely
be highly contaminated by organic waste—making mechanical recy-
cling unfeasible; in this case their end-of-life would be the same as
organic waste and OFMSW, and improvements would need to be made
on waste management plants and practices, e.g., the use of hydrothermal
technology to promote bioplastic hydrolysis and biomethane produc-
tion, or the increase in the bioplastic composting time to allow their
conversion into compost, in particular in the most updated plants
coupling anaerobic digestion and composting.
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