THE LIFE CYCLE OF PLASTICS
A STATISTA DOSSIERPLUS ON THE GLOBAL IMPACT OF PLASTICS
THROUGHOUT PRODUCTION, USE, AND DISPOSAL
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Despite plastics’ recent development, they may outlive life on Earth
Executive summary
Plastics are ubiquitous modern materials that have an exceedingly wide
variety of incarnations and uses. Broadly defined, plastic refers to a
substance or material that is easily shaped or molded. For the purposes
of this DossierPlus, however, plastic(s) refers to "a synthetic material
made from a wide range of organic polymers such as polyethylene,
PVC, nylon, etc., that can be molded into shape while soft, and then set
into a rigid or slightly elastic form."

materials lasting up to 1,000 years before decomposition occurs, the
problem is becoming increasingly alarming.
This DossierPlus explores how the global plastic pollution crisis has
developed, from the very first plastics produced to the current overload
of cumulative plastic waste. These are some of the key areas of focus:
▪ The history of plastics dating back to the 19th century

In 2019, plastic production amounted to 368 million metric tons
worldwide. Plastics have many indispensable uses in modern society,
such as in medical devices that save lives, but they are also used in
ways that cause massive amounts of unnecessary waste.

▪ The global production of plastics with projection figures

The global plastic pollution crisis has been gaining increasingly high
levels of attention in recent years. Plastic waste continues to pile up in
visible as well as less immediately visible places all around the world,
near and far from where it has been disposed of originally. With these

▪ What can be done to improve or solve the problem?
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Source(s): Oxford Languages

▪ How the consumption of plastics has changed over time
▪ The various causes and impacts of the plastic pollution crisis

“

Plastics, in all forms – straws, bottles, packaging, bags, etc. –
are choking our planet. [...] We must find ways to reduce and
eventually eliminate single-use plastic products.
Jerry Brown
the former California Governor (1975-1983 & 2011-2019)
At the signing of Assembly Bill 1884 in September 2018. The measure prohibits
full-service restaurants in the state of California from providing single-use plastic straws.
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Plastic history and production
▪

Introduction

▪

Invention timeline

▪

Production: historic & outlook figures

Plastics have become part of everyday life in just 70 years
Since mass production began in the 1950s, plastics have played an increasingly large role in daily life
Plastic materials have revolutionized many industries and allowed
endless products to be produced much more affordably, in addition to
offering durability and being degradation-resistant. As incredibly
versatile materials, plastics have many applications in all aspects of life,
ranging from day-to-day uses to functions in industrial settings. On a
global level, plastics have overtaken or almost entirely displaced the
usage of many traditional or naturally occurring materials, such as
wood, stone, horn and bone, leather, paper, metal, glass, and ceramic.
While plastics have become part of everyday life – it may be difficult to
imagine living without them – their large-scale production and mass
consumption only began around 1950. Since that point in time, the
production volume of plastics has grown faster than almost any other
type of manufactured material.

Celluloid, developed by American inventor John W. Hyatt in 1869, is
widely cited as one of the first important synthetic plastics. Many of the
plastics in use today were developed throughout the 1900s, but most of
the important plastics were invented between 1850 and 1950.
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Source(s): Heinrich-Böll-Stiftung; Plastics Make it Possible; Science Advances

Today, there are thousands of different types of plastics with unique
characteristics and compositions. Even specifically named types of
plastics, such as polyethylene terephthalate, are not always made the
exact same way. However, these can be broken down into two main
categories: thermoplastics and thermosets. Other broad categories are
engineering plastics, plastic fibers, adhesives, coatings, elastomers, and
synthetic rubbers. Those categories can be narrowed down further to
specific types of plastics, such as high-density polyethylene or
polyurethane.
Each type of plastic has its own characteristics and properties that make
it suitable for one use or another. Ranging from the bullet-proof
material Kevlar to the thin and flexible plastic wrap, the array of
materials encompassed by the plastics umbrella is vast. Combined with
global population growth and the increased income of many groups, the
plastic production boom over this timeline is no surprise.

Timeline of the invention and production of key plastics
19th century

1900s &
1910s

1930s

1839 Natural rubber

1907 Bakelite

1930 Neoprene

1869 Celluloid

1908 Cellophane

1931 Polystyrene

Charles Goodyear (P)

John Wesley Hyatt (P)

1884 Artificial silk

Hilaire de Chardonnet (P)

Leo Baekeland (I)

Jacques E. Brandenberger
(P)

Wallace Carothers (I)

IG Farben (I)

1935 High-density

terephthalate (PET)
Whinfield and Dickson
(I)

1946 Acrylonitrile

Fritz Hofmann (I)

polyethylene (HDPE)
ICI (P)

1912 Polyvinyl chloride

1935 Melamine

1947 Extruded

(PVC)
Fritz Klatte (I)

BASF (P)

1937 Polyurethane (PUR)
Otto Bayer (I)

1938 Nylon 6 (Perlon)
Paul Schlack (I)
P = Production
I = Invention

1938

Polytetrafluoroethylene
(Teflon)
Roy J. Plunkett, Jack Rebok (I)

1938 Nylon

Wallace Carothers (I)
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1941 Polyethylene

butadiene styrene
(ABS)
U.S. Rubber Co. (P)

1910 Synthetic rubber

Source(s): Heinrich-Böll-Stiftung; ThoughtCo.

1950s

1970s &
1980s

1952 Low-density

1970 Thermoplastic

1940s

polystyrene (XPS)
(Styrofoam)
Ray McIntire for The
Dow Chemical
Company (I)

1949 Expanded
polystyrene
(EPS)
Fritz Stastny (P)

polyethylene (LDPE)
Karl Ziegler (I)

1953 Polyvinylidene

chloride (Saran wrap)
introduced by The Dow
Chemical Company

polyester
this includes
trademarked Dacron,
Mylar, Melinex, Teijin,
and Tetoron

1978 Linear low-

1953 Polycarbonate
Hermann Schnell (I)

density
polyethylene
(LLDPE)

1954 Polypropylene

1985 Liquid crystal

(PP)
Giulio Natta (I)

1954

Polyacrylonitrile
Bayer (P)

1955 Polyimide
(P)

polymers

Global plastic production has risen dramatically since the 1950s
Production has nearly doubled in the past 20 years

Production volume in million metric tons
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Production is forecast to reach 600 million metric tons in 2050
Cumulative production is expected to amount to 34 billion metric tons by 2050
By 2050, global plastics production is
projected to increase to nearly 600 million
metric tons per year. By that point in time,
the global cumulative production of plastic
is expected to amount to 34 billion metric
tons.

Production volume in
million metric tons
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(2) Note(s): Worldwide; 1950, 2017, and 2050
Source(s): news.com.au; University of Georgia; ID 1019758

To put the recent rise in plastic production
into context, it is interesting to note that
humans have produced more plastic in the
last 20 years than they did in the 50 years
prior to that.

The cumulative production volume of
plastic in 2017 was the same weight as one
billion elephants, according to the
Telegraph. Indeed, since plastic is not
degradable, at least not within the
timescale that it has been in existence, the
physical accumulation of all plastic waste
that has not been incinerated is immense.

Source(s): Telegraph

Production of HDPE and LDPE could rise by 50 percent by 2050
Production of HDPE and LDPE could rise by 50 percent by 2050

Production of HDPE and LDPE could rise by 50 percent by 2050
The six most widely used types of plastic will see the largest production growth

Global production volume of thermoplastics, by type
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China is by far the world's largest producer of plastic materials
Plastic material production worldwide in 2019, by region
Share of global production

China

31%

NAFTA

19%

Rest of Asia

17%

Europe

16%

Middle East and Africa
Latin America

11

7%
4%

Japan

3%

CIS

3%

Note(s): Worldwide; 2019; CIS stands for Commonwealth of Independent States
Source(s): Conversio; PlasticsEurope (PEMRG); ID 281126

As the leading manufacturing economy and
exporter of goods in the world, it is not
surprising that China is the world’s largest
producer of plastic as well. As of 2019, China
accounted for approximately 31 percent of the
global production of plastic materials, a figure
that has grown from 26 percent in 2014.
China’s share in 2019 was the equivalent of
approximately 114.1 million metric tons.
Accounting for around 70 million metric tons,
NAFTA – Canada, Mexico, and the United
States, which all signed the North American
Free Trade Agreement – was the region that
produced the second-largest amount of plastic
that year.

Plastic production has grown faster than the world’s population
Plastic production growth worldwide vs. population growth worldwide from 2013 to 2018
Global plastics production growth
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Note(s): Worldwide; 2013 to 2018
Source(s): PlasticsEurope (PEMRG); Visual Capitalist; Worldometer; ID 1003533

To put the growth of plastic production
into context, it is interesting to
compare it to the global population
growth. Plastic production growth is
three to four times higher than annual
population growth, and there is
genuine concern about adding to the
pressure on the Earth’s carrying
capacity.
Global plastic production amounted to
359 million metric tons in 2018 (see
page 8), while the world’s human
population that year was
approximately 7.6 billion – the
equivalent of 47 kilograms of plastic
per person.
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Plastic consumption
▪

Plastics by sector

▪

Consumption by type of plastic

▪

Plastic waste trade flows

Global plastic consumption is rising
Plastic consumption has grown exponentially in tandem with soaring
global production. Fueling this process is the fact that plastics are
versatile, affordable, and widely available. Due to the incredible
convenience that plastic packaging offers in modern society, the
consumption of plastics in the form of packaging is, above all other
segments, enormous. Worldwide, people now use one million plastic
bottles per minute and 500 billion plastic bags annually.

The impact of the large-scale consumption of plastic packaging is not all
negative: it can serve to protect products from contamination or
damage and prolong the life of some food products through optimized
storage conditions.
Of course, many plastics are used on a much longer-term basis, such as
the plastic shelving in refrigerators, plastic in furniture, and plastic in
cars. Figures vary depending on the source, but according to data from
Heinrich-Böll-Stiftung, of the 9.2 billion metric tons of plastic produced
between 1950 and 2017, only 2.7 billion metric tons of primary plastic is
still in use (see page 20 for more details).
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Source(s): American Chemistry Council; Heinrich-Böll-Stiftung; IEA; Visual Capitalist

Once again, it should be recognized that plastic materials in certain
contexts can provide some environmental benefits. For example, the
‘lightweighting’ of motor vehicles using plastic and engineering plastic
components – materials that are lighter than those previously or
typically used – decreases the fuel emissions of vehicles.
In recent years, people in developing nations have been consuming
increasing amounts of plastics in the form of single-portioned/singleuse consumer goods, as these products are often the only affordable
option. Nevertheless, the per capita plastic consumption in developed
nations remains the highest. The number of products that are now sold
in plastic packaging that were not traditionally packaged that way is also
increasing.
As of 2015 – the most recent year for which this data is available –
plastic consumption per capita was highest in South Korea and Canada,
at 98.9 and 98.6 kilograms, respectively. Africa’s per capita plastic
consumption was just 5.5 kilograms at that time.

Packaging dominates the world's plastics industry
Global plastic production in 2017, by industrial sector
Generally, production follows demand and consumption patterns.
Global plastic production for packaging materials amounted to 146
million metric tons in 2017, the most recent year for which data was
available. That was more than twice as much as the second-largest
sector for plastics production, which was building and construction.

The ubiquity of plastic packaging explains why it is the dominant plastic
production sector. What is problematic, however, is that much of the
plastic packaging is used just once and ends up as waste for disposal.

Production in million metric tons
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Industrial machinery

Electrical/electronic

Note(s): Worldwide; 2017
Source(s): ASEAN Post; Geyer, Jambeck, and Lavender Law; ID 1134796
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Seven types of plastic account for 80 percent of global consumption
Global share of plastic consumption in 2018, by type
HDPE (high-density polyethylene): strongest
polyethylene plastic. Common uses: milk jugs, plastic
lumber

Share of plastic consumption

25%

20%

18.9%

19.7%
17.5%

PET (polyethylene terephthalate): lightweight,
strong, transparent (often). Common uses: food
packaging, plastic bottles, polyester

15%
12.1%

PP (polypropylene): heat resistant, stretch durable.
Common uses: DVD boxes, food containers

10.4%
10%

7.4%

7.1%

6.9%

PS (polystyrene): hard, brittle, or foamed versions.
Common uses: insulation, packing peanuts, party
cups

5%

0%

PP

LDPE

HDPE

LDPE (low-density polyethylene): soft and flexible.
Common uses: six-pack rings, plastic wrap, plastic
lining

PVC

PUR

PS

PET

Others

PUR (polyurethane): rigid or flexible forms.
Common uses: coatings and adhesives, shoe soles,
mattresses

PVC (polyvinyl chloride): durable and weather
resistant. Common uses: plumbing pipes, flooring
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Note(s): Worldwide; 2018
Source(s): European Commission; fabbaloo.com; Plastics Industry Association; polyurethanes.org; ID 1073286

The largest plastic consuming countries outsource their waste
Turkey and Vietnam were among the world’s top importers of plastic waste in 2019
Selected countries by imports and exports of plastic waste and plastic scrap in 2019 (in metric tons)

Net importers

-23,904

-65,976

-78,791

-135,027

-225,376
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Net exporters
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Japan

Laos

Germany

Malaysia

Vietnam

Turkey

Source(s): UN Comtrade database; Eurostat; Greenpeace

535,840

413,224

U.S.

317,627

France

91,667

Italy

83,384

Which countries export and
import plastic waste?
A lot of the world’s largest plasticconsuming nations lack the
infrastructure required to manage
the entirety of the plastic waste
they create.
As a result, many ship their plastic
waste to other countries that are
willing to accept it, where it will be
incinerated, landfilled, or recycled.
In 2019, Japan exported over
500,000 metric tons of plastic
waste to other countries. Turkey is
the largest importer of plastic
waste from EU member states by
far, in addition to the waste it
receives from non-EU countries.
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Plastic pollution crisis
▪

Plastic recycling

▪

Decomposition rates of plastic

▪

Micro- and macroplastic pollution

▪

Emissions of plastic life cycle

Plastic pollution is a global crisis that is only getting worse
Every part of the plastics life cycle is accelerating climate change. A clear
sign of this is that nearly all plastics are produced from fossil fuels –
mostly oil and gas – that release powerful greenhouse gases when
burnt. Plastics production is forecast to become the largest driver of oil
demand growth in the coming years, exceeding the oil demanded by
global road transportation by 2050. On a small scale, a one-liter plastic
bottle takes 250 milliliters of oil feedstock to be produced.
Considering that virtually every piece of plastic that has ever been
created still exists today, it becomes easier to imagine the scope of the
issue. The degradation of plastics into microplastics and even
nanoplastics poses the next problem: These particles can be so small
that they are invisible to the naked eye, yet they are widely found in tap
water, in the air, in the digestive tracts of seafood, and so on. Indeed,
plastic litter pollution can be found in the world’s most remote places,
such as Antarctica. This comes as a result of ocean currents and even
winds dispersing particles near and far from where the plastic initially
entered the environment.
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Source(s): IEA; Plastic Oceans International

Over eight million metric tons of plastic enter the world’s oceans each
year. Animals are starving to death due to mistaking pieces of plastic for
food, which accumulate in their stomachs and cannot be digested. In
fact, nine out of ten seabirds have pieces of plastic in their stomachs.
Animals having pieces of plastic wrapped around their bodies, which
can cause severe pain and distort their growth, is equally problematic.
Humans are ingesting plastic as well: On a weekly basis, it is estimated
that humans consume an amount of plastic that is equivalent to the size
of a credit card. The long-term health effects of this continuous
ingestion are not yet fully understood. The discovery of nanoplastics,
which are small enough to penetrate human cell walls, is potentially
even more worrying.

Only 6.5 percent of the world’s plastic has been recycled
Long hailed as a solution, recycling is not the answer to the plastic pollution crisis

Flow of plastic materials worldwide between 1950 and 2017 (in million metric tons)
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Every time a piece of plastic is recycled, it
degrades in quality. Therefore, recycled
plastic is usually downcycled to make a
product of lower quality than the original.
Many plastics are used just once before
ending up as waste or incinerated.

900

Recycled then discarded

Note(s): Worldwide; 1950 to 2017; * of this amount, half is recycled again
Source(s): Heinrich-Böll-Stiftung; ID 959995

Data from Heinrich-Böll-Stiftung shows that
only 6.5 percent of all plastic ever produced
since 1950 has been recycled. Of that
amount, only a small fraction gets recycled
more than once – an estimated 100 million
metric tons.

9,200

Most plastic – more than half of total
production – ends up as waste in landfills
or informally dumped where it takes
hundreds of years to decompose, if at all.
Depending on the type of plastic and the
conditions in which it is situated, plastic can
take as long as 1,000 years to decompose.

China’s waste import ban has forced plastic exporters to wake up
Impact of China’s waste import ban on the quantity of displaced plastic waste from 2020 to 2030, by scenario
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In 2018, China implemented a ban on the
import of 24 recyclable materials, which
included plastic. A year later, several more
Southeast Asian countries announced bans
on recyclable imports and even sent
shipments of these ‘recyclables’ back to
their countries of origin.

2020

Note(s): Worldwide; China; 2020, 2025, and 2030
Source(s): AAAS; Visual Capitalist; ID 980896

2025

2030

This came as a shock to the countries that
heavily relied on China and other Asian
nations importing their plastic waste.
Based on China implementing a 100
percent ban on imports, there would be an
estimated 71 million tons of plastic waste
diverted elsewhere in 2025. This would
leave countries scrambling for new waste
management solutions and finally having
to come to terms with their domestic
footprint.

Common plastic items take many years to decompose, if at all
Number of years for selected plastic products to decompose

Number of years to decompose

Despite often being used just once, most plastic items have a very
lengthy lifespan. Plastic bags, for example, can take up to 20 years to
decompose. Though ostensibly made of paper, takeaway coffee cups
are often lined with a plastic membrane, which means they take about
30 years to decompose.

Other items such as coffee pods, disposable diapers, and plastic
toothbrushes are all estimated to take 500 years to decompose. When
looking at how many of these plastic products have been used and
quickly discarded by one person in their lifetime alone, these figures
can become even more unsettling.
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Note(s): Worldwide; 2018
Source(s): WWF; ID 1192549

Plastic straw

Six-pack plastic
rings

Coffee pod

Disposable diaper Plastic toothbrush

The vast environmental risks of microplastics and macroplastics
A host of varied sources significantly contribute to the levels of microplastics entering the environment

Loss of rubber from tire abrasion
Macroplastics

5.27

Total plastics lost

3.01

8.28

0.65

Road markings

0.59
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0.26

Loss through weathering of marine
coatings

0.05

Loss of plastic during upstream plastic
production (virgin plastic pellets)

0.03

Microbeads lost to environment from use
of cosmetic and personal care products

0.01

Total microplastic loss to environment

(1) Note(s): Worldwide; 2018
Source(s): Danmarks Tekniske Universitet; GEF; UNEP; ID 1192551

The volume of microplastics and
nanoplastics lost to the environment
is lower than that of macroplastics,
but it is a much more difficult task to
gather and remove the elusively tiny
particles of microplastics.

1.41

City dust

Loss via washing of textiles (clothing)
Microplastics

In recent years, there have been
increasing levels of discussion about
the dangers posed by microplastics.

Annual volume of microplastics lost to the
environment worldwide as of 2018, by source
(in million metric tons)

Volume of macro- and microplastics lost
to the environment worldwide as of 2018
(in million metric tons)

3.01

(2) Note(s): Worldwide; 2018
Source(s): Danmarks Tekniske Universitet; GEF; UNEP; ID 1192550

Through largely unintentional
activities such as abrasion from
synthetic rubber tires, the release of
microplastics and nanoplastics to the
environment poses a significant
challenge to prevention.
Unconscious contributions like this
will continue unless measures are
introduced to tackle the production
of the sources of microplastics.

The world’s oceans are littered with plastic
Number and weight of plastic pieces afloat at sea
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Source(s): Plos One

591.3

Plastic life cycle emissions comparable to 615 coal plants by 2050
Global forecast of greenhouse gas emissions from the plastic life cycle from 2019 to 2050

Emissions in billion tons of carbon
dioxide equivalent
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The visible environmental impacts of
plastic are well documented, but
often overlooked are the emissions
attributable to plastics throughout
their life cycle.
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Note(s): Worldwide; 2019, 2030, and 2050
Source(s): Break Free From Plastic; CIEL; Environmental Integrity Project; 5 Gyres; FracTracker Alliance; GAIA; ID 1011906

Emissions from the life cycle of
plastics worldwide totaled 860
million tons of carbon dioxide
equivalent in 2019. This figure is
comparable to the emissions
generated from 189 coal plants
operating at a full capacity of 500
megawatts. By 2050, this is forecast
to increase to 2.8 billion tons of
carbon dioxide equivalent or 615
coal plants.
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The way forward
▪

Bioplastics

▪

The role of technology & individuals

▪

Accountability of MNCs

▪

Government policies

In the face of such an issue, is there anything that can be done?
The plastic pollution crisis is staggering, complicated, and
overwhelming. It brings a lot of questions to mind, such as whether or
not it is too late to solve the problem at all, especially when recycling
alone is not the answer. However, hope must not be lost. Many
governments, organizations, academic institutions, multinational
corporations (MNCs), and individuals around the world are working very
hard to make a difference and find solutions.

The increasing presence of bio-based and biodegradable/compostable
plastics has many people excited about “eco-friendly plastic.”
Unfortunately, bioplastics are not the savior that some may think they
are because they too have serious negative externalities.
Saying that consumers are responsible for the crisis because they
purchase plastic-packaged products is an attempt to sidestep blame.

27

If consumers were given sensible and eco-friendly alternatives, or better
yet, only given eco-friendly packaged products, the problem would be
more manageable. Ultimately, it is the multinational consumer goods
companies that choose to package their products with so much plastic.
Calls for the development and maintaining of a circular economy are
virtuous, if a little out of scope for most countries to fully implement on
a near-term time scale. But without dreaming big, amazing things are
seldom accomplished.
The plastic waste crisis has festered to astronomical levels over the past
seventy or so years, but changes are underway. The reversal and future
prevention of plastic waste through environmental policies, such as the
“polluter pays” principle, is very much still in its infancy, but these
measures are a step in the right direction.

Bioplastics are a positive step, but they do not solve the problem
Bioplastics global production capacity from 2017 to 2024, by type

Production capacity in thousand metric tons
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Note(s): Worldwide; 2017 to 2024
Source(s): European Bioplastics; Nova-Institute; Plastics News; ID 678684

Bioplastics are plastics made using renewable
biomass materials such as corn starch and vegetable
fats. In 2019, the global production capacity of
biodegradable bioplastics was 941,000 metric tons,
and the production capacity of bio-based/nonbiodegradable bioplastics was 1.17 million metric
tons. In total, bioplastics accounted for less than one
percent of global plastic production.
Although it is better for the environment that
bioplastics are made from renewable feedstocks
rather than fossil fuels, one must remember that
about half of bioplastics are not biodegradable. The
environmental benefits of biodegradable bioplastics
should also not be overestimated because they only
biodegrade under very specific conditions that their
final resting places often do not meet. Using
biomass as a bioplastic feedstock could also serve to
increase food prices, and their production is not
environmentally benign in any case.

Technology will play a vital role along with greater public awareness
As a fairly technocentric society, a lot of hope is placed in the ability of
technological advancement to solve humanity’s problems. The plastic
pollution crisis is no exception to this. Thus, it is not surprising that
many chemical companies, universities, researchers, and so forth are
working tirelessly to provide technological solutions.
One of the most exciting and hopeful developments in the quest to
tackle the plastic pollution crisis is the discovery of enzymes that can
digest plastics. One enzyme – referred to as the ‘super-enzyme’ – is
derived from bacteria that had naturally developed the ability to eat
plastic. It can entirely degrade PET to a state that can be used to make
new PET, thus enabling a complete recycling loop. It is being developed
further for industrial-scale use. Carbios, a French company, has
developed a different enzyme that is 90 percent effective. Though these
enzymes are still being tweaked in the lab, initial results are very
promising.

as ‘plastivores’. Further research is ongoing, but some scientists have
contested the validity of the preliminary findings.
Pyrolysis technology – the chemical recycling of plastics – has also
improved in recent years. One upside of this is that recycling mixed
plastics, which is a problem in mechanical recycling, becomes possible
using this technology. However, the energy intensity of this process is a
major downside, as is the fact that the resultant oil needs extensive
processing before it is useful.
Individual awareness and the zero-waste movement are all also
important pieces of the solution puzzle, along with educational
programs about the impact of plastics on the environment and how to
decrease individual consumption in daily life.

Another interesting discovery made within the past few years is that
there are a few insects, such as the caterpillar larva of the Galleria
mellonella moth, that eat and can seemingly digest LDPE, thus dubbed
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Source(s): Carbios; Cassone, Elebute, Grove, LeMoine, and Villanueva; Center for Enzyme Innovation; IDTechEx

Consumer goods companies need to be held more accountable
Should MNCs face further scrutinization for their role in the plastic waste crisis?
Share of reusable, recyclable, or compostable plastic packaging
used by FMCG companies worldwide in 2019, by weight

Coca-Cola

99%

PepsiCo

30

Coca-Cola

3,000,000

79%

Nestlé

Unilever

Annual plastic packaging waste generated
in 2019 (in metric tons)

66%

50%

L'Oréal

30%

Mars, Incorporated

26%

(1) Note(s): Worldwide; FY 2019
Source(s): Company reports; Ellen MacArthur Foundation; UNEP; ID 1167215

Nestlé

Danone

Unilever

1,700,000

750,000

The plastic packaging of consumer
goods is a vast contributor to plastic
waste worldwide.
In 2019, Unilever’s products generated
610,000 metric tons of plastic waste,
and just 50 percent of their plastic
packaging was reusable, recyclable, or
compostable. Nevertheless, in 2017,
Unilever signed the New Plastics
Economy initiative, meaning that they
have committed to 100 percent of
their plastic packaging to be reusable,
recyclable, or compostable by 2025.
Other prominent signatories include
Coca-Cola, PepsiCo, Nestlé, Mars, and
L‘Oréal.

610,000

(2) Note(s): Worldwide; 2019
Source(s): Ellen MacArthur Foundation; Heinrich-Böll-Stiftung; ID 1165998

The countries banning plastic bags
National-level regulation to ban/limit the use of plastic bags in 2020
Full or partial ban*
Charge/tax
Under consideration
*Can also include charges.
Some bans not in effect yet.

A Statista analysis of multiple data
sources found that 69 countries have
passed full or partial bans of plastic
bags as of 2020. The extensiveness of
the bans varies considerably. Some
countries charge a fee for plastic bags
and only allow stronger, thicker bags
that withstand several uses. Other
countries only allow compostable
plastic bags, while a smaller number of
countries have implemented a
complete ban.
China, for example, banned all noncompostable plastic bags in major cities
as of the end of 2020 and will extend
this ban nationwide by 2022. However,
the COVID-19 pandemic has caused
many countries to put plastic bag bans
on hold due to hygienic concerns.
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Source(s): Al Jazeera; gov.uk; Medium; national sources; phys.org; Reuters; Statista; United Nations

How many countries have banned plastic items?
Bans target specific products such as packaging, bottles, and straws
Number of bans on specific plastic
products (36 overall)

Number of countries with some type of
ban on single-use plastics (192 reviewed)

Plates, cups, cutlery,
stirrers

27

Have
legislation

165

Do not

12

Plastic packaging

6

Plastic bottles

6

Plastic takeout food
containers
Plastic straws

Other
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Source(s): congress.gov; European Parliament; UNEP

5
2
5

Despite setbacks due to the COVID-19 pandemic,
many countries are taking positive action with
regard to regulating single-use plastics.
In the United States, the Break Free From Plastic
Pollution Act of 2020, which would force
corporations to finance programs that keep plastic
out of the environment at the end of a product’s
life, as well as phasing out several single-use plastic
items, is set to take effect in January 2022. States
including New York and California already prohibit
some businesses from providing plastic bags or
plastic straws.
The European Union’s ban on several single-use
plastics, such as cutlery, plates, and straws, is
slated to take effect from July 2021. There is also a
90 percent collection target for plastic bottles by
2029. Manufacturers of plastic products will also
face “polluter pays” principles, having to pay for the
costs of collecting and managing plastic waste.

Solving society’s plastic addiction and mitigating its environmental
impact will require action at every level
Key takeaways
Halting the mass production of plastic and solving the plastic waste
catastrophe is going to be an uphill challenge. Indeed, addressing the
world’s addiction to cheap and plentiful plastics, which thrives in today’s
throwaway society, will not be an easy shift to implement.
There is no single solution to this crisis, but there needs to be effective
action at all levels to mitigate plastic waste production entirely.
Multinational corporations, national and local governments, education
programs, as well as individual consumers all need to play a role.
It is undeniable that plastic materials play an important role in society.
Many plastic products cannot be replaced, such as those used in the
medical industry to meet hygiene requirements.
Furthermore, many life-improving products would not be financially
accessible to large swaths of people unless they were made from
plastic. For that reason, not all plastics should be replaced, such as
those where the long-term benefits greatly outweigh the costs. These
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kinds of plastics need not be demonized; the discussion about plastic
products should not be black and white.
The mass consumption of plastic packaging, however, is undeniably
problematic and, to a large degree, preventable. Context, therefore, is
key here.
Expectation surrounds emerging technological advancements, such as
the ‘super-enzymes’ that have been discovered, but hopes cannot be
pinned solely on these solutions. The crisis that humans have created
must be taken extremely seriously.
Humans have made this mess, but the solutions to the crisis can be
found with decisive, collective action.

Glossary
Engineering plastic
Plastics with superior performance in
terms of heat, chemical, and impact
resistance, as well as fire retardancy and
strength.

Nanoplastic
Plastic particles that are smaller than
100 nanometers in size.

Feedstock
A chemical used to support a large-scale
chemical reaction.

Plastic fiber
Plastics spun into fibers or filaments
used to make ropes, cables, string, and
fabric.

Macroplastic
Plastic pieces that are five millimeters or
larger in size.
Microplastic
Small pieces of plastic that are less than
five millimeters in length.
MNCs
Multinational corporations – refers to
large corporations that are incorporated
in one country and which own or control
the production of goods or services in
one or more countries in addition to its
home country.
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Pyrolysis
A plastic recycling method that involves
heating plastics in an oxygen-free
environment in order to break long
polymer chains into small molecules.
This process breaks plastics back down
to their raw materials.
Thermoplastic
Plastics that melt when heated and
harden when cooled. These
characteristics are reversible because
thermoplastics can be reheated,
reshaped and frozen repeatedly.

Thermoset
Plastics that are chemically changed
when heated, and thus once they are
heated and formed, they cannot be
broken down again to form a different
object.
Zero-waste movement
A lifestyle in which people aim to have
zero trash output. Core principles
include composting, reusing items, and
refusing items that are single-use or
otherwise create trash.
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