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2FROM THE ANTHROPOCENE TO THE 
PLASTOCENE…
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WHAT IS THIS WEBINAR ALL ABOUT?

Introduction to 
SUPs: what are 
they & why are 
they a problem

Marine plastic 
pollution: key facts 
and figures related to 
the leakage of SUPs in 
the coastal and marine 
environment

The COVID-19 
pandemic and 
SUPs: potential 
impacts and 
solutions
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Introduction to SUPs

1. The rapid growth in the use of plastics in our 
throwaway societies 

2. The scale of plastic pollution across all types of 
environments

3. The challenge for waste management worldwide in 
dealing with the large amounts of plastic waste

4. Key terms and definitions related to plastics and SUPs 

5. The challenges associated with plastics and SUPs

This session is an introduction to the issue of 
single-use plastics (SUPs), highlighting: 

© Thomais Vlachogianni



Q1. Are plastics a bad thing?



Q2. Which are the key benefits of plastics?
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THE PLASTIC AGE

Plastics have become 
the basic component 
for manufacturing 
numerous everyday 
products, and since the 
1950s, their production 
has consistently grown, 
with their global 
production expected to 
double by 2035.

Cartographer: Maphoto/Riccardo Pravettoni

Durable Lightweight

Versatile Inexpensive

TOP BENEFITS OF PLASTICS



8GLOBAL PLASTIC PRODUCTION BY 
INDUSTRIAL SECTOR, 2015

The
world
produces
more than

400
million
tons
of plastics
every year

Source:  Geyer, R., Jambeck, J. R., Law, K. L., 2017. Production, use, and fate of all plastics ever made. Science Advances, 3(7), e1700782.



Q3. What percentage of plastic waste is being recycled 
worldwide approximately?
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PLASTIC WASTE & PLASTIC POLLUTION

▶ The widespread use of 
plastics in wide-ranging 
applications was 
anticipated, but the 
problems associated with 
plastic waste management 
were not.

▶ In 2015 it was estimated 
that approximately 6,300 
million tonnes of plastic 
waste had been generated, 
around 9% of which had 
been recycled, 12% was 
incinerated, and 79% was 
accumulated in landfills or 
the natural environment. 

© Thomais Vlachogianni



Source: Jambeck et al., 2015. Plastic waste inputs from land into the ocean. Science, 347(6223), 768-771.

PLASTIC WASTE 
GENERATION PER 
PERSON, 2010

High-income 
countries 
generate more 
plastic waste per 
person



Source: Jambeck et al., 2015. Plastic waste inputs from land into the ocean. Science, 347(6223), 768-771.

PLASTIC WASTE 

GENERATION PER 

COUNTRY, 2010



Source: Jambeck et al., 2015. Plastic waste inputs from land into the ocean. Science, 347(6223), 768-771.

There are very large 
differences in the 
effectiveness of 

waste management 
across the world

MISMANAGED PLASTIC WASTE, 2010

The effectiveness of 
plastic waste 

management determines 
the risk of plastic entering 

the environment



In Life magazine in 1955, an American 
family celebrates the dawn of “Throwaway 

Living”. According to the Life article 
“disposable items cut down household 

chores”.

Nowadays:

▶ Some 50% of the plastic waste generated 
globally is plastic packaging (UNEP, 2018).

▶ Plastic packaging is one of most common SUPs 
found in the environment.

▶ Rochman, C., Browne, M., Halpern, B. et 
al. Classify plastic waste as 
hazardous. Nature 494, 169–171 (2013). 
https://doi.org/10.1038/494169a 

SUPs & HOW IT ALL STARTED…



Put simply, single-use plastics 
(SUPs) are goods that are meant 

to be disposed of right after 
use—often, in mere minutes

Bags Cutlery Straws & stirrers

Food & beverage 
containers

Packaging Cups & cup lids

Cotton bud sticks Wet wipes Balloons

SUPs: WHAT ARE THEY?



SUPs refer to products that are made wholly or
partly from plastic and that are not conceived,
designed or placed on the market to accomplish,
within their life span, multiple trips or rotations by
being returned to a producer for refill or re-used for
the same purpose for which they were conceived.

The Directive aims first and 
foremost to reduce the quantity 

of waste generated

Ensure sustainable 
consumption and 

production 
patterns 

Reduce pressure 
on precious 

resources and the 
environment, and 

make the EU’s 
economy more 

resilient and 
competitive   

SUPs DEFINITION ACCORDING TO 
THE EU SUPs DIRECTIVE



Items with available 
sustainable alternatives

Items with no readily 
available sustainable 

alternatives

Promote less harmful 
alternatives with market bans

Implement prevention 
measures such as design 

requirements, consumption 
reduction targets, product 

labelling

Ensure better waste 
management via separate 
collection, EPR schemes, 

cleanup operations

THE EU SUPs DIRECTIVE | 
A GROUND-BREAKING PIECE OF LEGISLATION

i.e. cotton bud sticks • cutlery • beverage 
stirrers • straws • plates expanded 

polystyrene food containers and 
beverage containers and cups 

i.e. food containers • cups for beverages 
(including their covers and lids balloons ) 

• tobacco products • wet wipes



Thermoplastics

capable of being repeatedly 
moulded, or deformed 

plastically, when heated

Polyethylene Terephthalate 
(PET); Polypropylene (PE); 
Low Density Polyethylene 

(LDPE); High Density 
Polyethylene (HDPE); 

Polystyrene (PS); Expanded 
Polystyrene (EPS); Polyvinyl-

chloride (PVC); 
Polycarbonate; 

Polypropylene (PP); Polylactic 
acid (PLA) and 

Polyhydroxyalkanoates (PHA)

Thermosets

once formed, cannot be 
remoulded by melting

Polyurethane (PUR), Phenolic 
resins, Epoxy resins, Silicone, 

Vinyl ester, Acrylic resins, 
Urea-formaldehyde (UF) 

resins

LDPE
Bags, trays, containers, food 
packaging film

PS Cutlery, plates and cups

HDPE
Milk bottles, freezer bags, 
shampoo bottles, ice cream 
containers

PET

Bottles for water and other 
drinks, dispensing containers 
for cleaning fluids, biscuit 
trays

EPS
Hot drink cups, insulated 
food packaging, protective 
packaging for fragile items

PP
Microwave dishes, potato 
chip bags, bottle caps

WHAT ARE SUPs MADE OF? 



Q4. Are bio-based plastics better than petro-based plastics?



▶ Renewable resources can include corn, potatoes, rice, soy, sugarcane,
wheat, and vegetable oil.

▶ Two very common examples of bio-based plastics are bio-polyethylene and
poly(lactide). While most of the conventional polyethylenes are produced
from fossil fuel, bio-polyethylene a leading bio-based plastic is produced
entirely from biomass feedstock.

Bio-based plastics

made from renewable 
resources

Petro-based plastics

made from non-renewable 
petroleum based resources

BIO-BASED VS PETRO-BASED PLASTICS 



Q5. Do all plastics degrade?



▶ The degradation of plastics is defined 
as the process that induces changes 
in the polymer properties 
(deterioration of functionality) due to 
chemical, physical or biological 
reactions. 

▶ Depending upon the nature of the 
causing agents, polymer degradations 
have been classified as thermal-
(heat), photo- (sunlight), oxidative-
(oxygen), hydrolytic- (water), 
mechanical- (stress), and bio-
(microorganisms) degradation.

DEGRADATION OF PLASTICS



The replacement of conventional plastics with biodegradable ones as a 
mitigation option for marine plastic pollution.

A highly debatable issue!

Biodegradable plastics in the marine 
environment will behave quite differently 

than in a controlled terrestrial setting 
(landfill, composter) as the conditions 
required for rapid biodegradation are 

unlikely to occur.

Plastics lying on the shoreline will be 
exposed to UV and oxidation and 

fragmentation will occur, a process that will 
be more rapid in regions subject to higher 
temperatures or where physical abrasion 

takes place. Once larger items or fragments 
become buried in sediment or enter the 

water column then the rate of 
fragmentation will slow dramatically.

CONVENTIONAL VS BIODEGRADABLE PLASTICS 



Source: UNEP and GRID-Arendal, 2018. Marine Litter Vital Graphics. United Nations  Environment Programme and GRID-Arendal.

HOW PLASTIC ENDS UP IN THE ENVIRONMENT



Q6. Which are the environmental impacts of plastics and 
single-use plastics?



Air
Water 

(freshwater 
& marine)

Land Biota

Plastics ‘leak’ into all environmental compartments from different entry 
points and in various size fractions inducing wide-ranging effects

THE GROWING THREAT OF PLASTIC 
POLLUTION



Plastic pollution pose a threat to 
wildlife and ecosystems with impacts 
varying from entanglement and 
ingestion, to bio-accumulation and 
bio-magnification of toxics either 
released from plastic items or 
adsorbed and accumulated on plastic 
particles; facilitation of introduction of 
invasive alien species; damages to 
benthic habitats and communities (e.g. 
through abrasion of coral reefs from 
fishing gear, disruption of colonies, 
reduced oxygenation or ‘smothering’ 
of communities) 

© Thomais Vlachogianni

ENVIRONMENTAL IMPACTS OF 
PLASTIC POLLUTION



▶ Plastic contributes to 
greenhouse gas emissions at 
every stage of its lifecycle, 
from its production to its 
refining and the way it is 
managed as a waste product. 

▶ According to the 2019 CIEL 
report "Plastic & Climate: The 
Hidden Costs of a Plastic 
Planet" by 2050, the 
greenhouse gas emissions 
from plastic could reach over 
56 gigatons—10-13 percent 
of the entire remaining 
carbon budget. 

© Thomais Vlachogianni

PLASTICS & CLIMATE CHANGE



Impacting negatively vital 
economic sectors:

Tourism

Fisheries

Aquaculture

Navigation

Bringing losses to:

Individuals

Enterprises

Communities

© Thomais Vlachogianni

SOCIOECONOMIC IMPLICATIONS OF MARINE 
PLASTIC POLLUTION



▶ For the fisheries sector the average annual cost of marine litter per vessel reaches € 5,400
(cost of repairs of damages, loss of revenue due to the smaller catch, loss of time spent on 
clearing and repairing nets, etc.). Given this, the total losses to the fisheries sector in the 
Adriatic-Ionian macroregion were calculated to be € 18.19 million per year, which represents 
one third of the marine litter costs to the EU fishing fleet.

▶ On average, the annual direct and indirect marine litter related costs for the aquaculture 

sector were assessed to be € 3,200 per aquaculture farm unit. 

▶ The total annual cost of managing marine litter reported by 38 harbours and marinas in the 

Adriatic-Ionian macroregion was € 323,500 with an average annual cost of € 8,500 per 

harbour. 
▶ The average annual amount per tourism related business of varying size and type was 

calculated to be € 5,700 per year, which can be considered as a substantial expense. 

▶ The total cost of removing beach litter reported by the 32 municipalities was € 6,724,530 per 

year, with an average of € 217,000 per year per municipality. On average, the 

municipalities spent some 5% of their budget for marine litter cleanup operations.

EXAMPLE OF THE DIRECT & INDIRECT COSTS OF  
MARINE PLASTIC POLLUTION



HUMAN HEALTH IMPACTS OF PLASTICS

Humans are exposed to a 
large variety plastics (micro, 

nano) through inhalation, 
ingestion, and direct skin 

contact, all along the plastic 
lifecycle

Basic toxicological data on 
the consumption of 
microplastics and 

nanoplastics by humans for a 
food risk safety assessment 

are lacking

© Thomais Vlachogianni



The large amount of SUPs ending up as waste and leaking into the 
environment underlines the urgency of implementing targeted measures 
to address them effectively; the SUPs Directive is expected to have a big 
impact.

Addressing the SUPs issue requires a paradigm shift in our lifestyles and 
a transformation of the way we think and act. To this end education for 
sustainable development is key!

Plastic pollution is an example of a problem that does not have a “one 
solution fits all”. It requires a combination of multi-stakeholder and multi-
sectorial efforts across nations and disciplines in order to address it 
effectively.

TURNING SCIENCE INTO POLICY & ACTIONS |
THE MAIN CHALLENGE OF OUR ERA



Source Manufacture Distribute Consume Waste

Source

Manufacture

DistributeConsume

Recover

WISE USE OF PLASTICS 
WITHIN A CIRCULAR ECONOMY



34MARINE PLASTIC POLLUTION |
WHAT IS THIS SESSION ALL ABOUT?

1. Key facts & figures about marine 
plastic pollution & SUPs in the 
Mediterranean

2. Certainties & uncertainties along the 
management cycle of marine plastic 
pollution & SUPs

3. Key elements of an effective marine 
plastic pollution monitoring scheme, 
including Mediterranean showcases  

© Thomais Vlachogianni



MARINE LITTER & MARINE PLASTIC POLLUTION| 
AN INDISPUTABLE GLOBAL THREAT THAT IS GROWING

Some 12,400 
research articles 

have been 
published in the 

last 20 years 
documenting the 
marine litter and 

marine plastic 
pollution threat 
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WHERE DOES ALL THE PLASTIC WASTE WIND 
UP?

© Thomais Vlachogianni



Port of Izmir, Turkey

Athens Marina, Greece

Tangier, Morocco
Photos © Thomais Vlachogianni

Port of Izmir, Turkey
Archipelago of 
Lavezzi, France

Athens Marina, 
Greece

Tangier, Morocco Milazzo, Italy

The 
Mediterranean 

Sea is one of 
the most 

affected areas 
by marine litter 

worldwide!

MARINE LITTER & MARINE PLASTIC POLLUTION 
IN THE MEDITERRANEAN



THE CERTAINTIES & UNCERTAINTIES 
ALONG THE MANAGEMENT CYCLE OF MARINE PLASTIC POLLUTION

Photo © Thomais Vlachogianni

Detecting the 
problem

Understanding 
the problem

Identifying 
possible 
solutions

Selecting the 
appropriate 
solutions 

Putting 
solutions  
into action



Q7. Why is it difficult to tackle marine plastic pollution in the 
Mediterranean?



Most of the big towns and industries are situated along its coasts 

The region is a popular tourist destination receiving every year approx. 360 million tourists

Waste disposal sites are often located close to the coasts

The Mediterranean is a “semi-closed” sea with a slow renewal rate 

It has a lot of maritime traffic

It is a deep sea (up to 4.000 meters) and litter “trapped” at these depths will take many years 
to decompose

High temperatures accelerate litter degradation into secondary products that are difficult to 
collect or treat

KEY FEATURES OF THE MEDITERRANEAN
THAT MAKE MARINE LITTER DIFFICULT 
TO TACKLE



Q8. Choose the correct answer:



▶ Assessing the relative importance of 
the different sources is challenging
given that a considerable percentage 
of litter items cannot be attributed to 
a specific source.

▶ Beach litter research results are 
biased towards reflecting  marine 
litter inputs from tourism and 
recreational activities as most beach 
litter surveys are carried out in 
tourism destinations. 

▶ The origin (transboundary effect) of 
marine litter is difficult to be 
determined.

▶ The riverine inputs of marine litter 
are substantial.

Sea-based Land-based

MARINE LITTER & MARINE PLASTIC 
POLLUTION  SOURCES



▶ Plastics are ubiquitous in the coastal and marine 
environment accounting for some 70-90% of all litter items 
found. Leakage’ of plastics into the ocean can occur at all 
stages of the production-use-disposal cycle.

▶ A large amount of litter items found in the Mediterranean 
are single-use plastic items.

▶ Fishing and aquaculture related items account for some 
37.5% of total items recorded in certain areas of the 
Mediterranean (Vlachogianni et al., 2018).

▶ There are no reliable estimates of the microplastics 
quantities entering the marine environment.

▶ Microplastics greatly outnumber large plastic items in 
marine systems. Even if all releases of plastic to the 
environment were to cease immediately, the number of 
microplastics in the ocean would be expected to continue 
to increase as a result of continuing fragmentation. © Thomais Vlachogianni

MARINE LITTER COMPOSITION



Photo: Thomais Vlachogianni

663 marine species 
worldwide have been 

reported to have 
encountered marine 

litter

A 40 % increase of 
affected species in the 

last years has been 
reported

~ 15 % of the species 
affected through 

entanglement and 
ingestion are included 
in the IUCN Red List of 

Threatened Species

MARINE LITTER IMPACTS ON MARINE SPECIES



MARINE LITTER IMPACTS

▶ Uncertainties remain regarding the extent of 
harm caused to marine species by ingestion
of microplastics and their exposure to 
hazardous chemicals leaching from or 
adsorbed on microplastics.

▶ Currently there is no evidence to support or 
refute potential bio-magnification of particles 
or associated chemicals. 

▶ Basic toxicological data on the consumption 
of microplastics and nanoplastics by humans 
for a food risk safety assessment are lacking.

▶ Measuring the full economic cost of marine 
litter e.g. including the inhibition of the 
proper functioning of marine ecosystems is 
not possible.

Stomach contents of sea turtles that were 
dissected at the Talamone Sea Turtles 

Rescue Centre located  in south Tuscany

Photos © Thomais Vlachogianni



Substituting ‘conventional’ 
plastics with biobased

plastics is merely a 
distraction to the marine 

litter issue.

End-of-pipe solutions such 
as cleanup operations 

cannot address the issue.

Biodegradable and compostable plastics pollute our coasts 
and seas just like conventional plastics, as they behave quite 

differently in the marine environment than in a terrestrial 
setting (landfill, composter) where the conditions required for 
rapid biodegradation are unlikely to occur.  In addition, mixing  

of such plastics with normal plastics in the recycling  stream 
may compromise the properties of the newly synthesised 

polymer. 

MARINE LITTER MEASURES
PHOTOGRAPH BY JUSTIN HOFMAN



Reference Study area
Number of 

beaches
Years

Litter density 
(items/100 m)

Plastic (%)

Vlachogianni et al., 2018 Greece 24 2014-2016 156 92
Vlachogianni et al., 2018 Bosnia & Herzegovina 4 2014-2016 176 80
Vlachogianni et al., 2019 Cyprus 3 2018 177 90
Vlachogianni et al., 2018 Italy 26 2014-2016 186 90
Vlachogianni et al., 2018 Albania 12 2014-2016 201 54
Prevenios et al., 2017 Greece 1 2014-2015 244 90
Vlachogianni et al., 2018 Greece 1 2014-2016 244 90
Vlachogianni et al., 2018 Montenegro 8 2014-2016 271 78
Vlachogianni et al., 2018 Croatia 16 2014-2016 303 96
Gjyli et al., 2020 Albania 5 2018 333 65
Nachite et al., 2019 Morocco 12 2015-2017 369 83
Vlachogianni et al., 2019 Greece 8 2018 419 90
Vlachogianni et al., 2018 Slovenia 18 2014-2016 424 76
Vlachogianni et al., 2019 Morocco 5 2018 436 82
Fortibuoni et al., 2021 Italy 64 2015-2018 477 74
Maziane et al., 2018 Morocco 12 2015 494 71
Vlachogianni et al., 2019 France 5 2018 505 90
Papachristopoulou et al., 2019 Greece 62 2017-2018 619 88
Vlachogianni et al., 2019 Italy 3 2018 636 90
Vlachogianni et al., 2019 Algeria 17 2018 872 75
Vlachogianni et al., 2019 Croatia 3 2018 2681 90

MACROLITTER DENSITIES ON 
MEDITERRANEAN BEACHES


