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W
E CA

N
’T IG

N
O

RE PLASTIC! Forew
ord

Cow
s and goats feeding on plastic at garbage 

dum
ps. Plastic w

aste on the beach, in trees, 
on fields and roads. W

hen I visit countries like 
Senegal, India, or M

exico, w
here the H

einrich 
B

öll Foundation w
orks w

ith its m
any partners to 

ensure a dem
ocratic and livable future, I see how

 
m

uch plastic – and especially plastic w
aste – has 

spread all over the planet. W
e all know

 that som
e 

of it is w
aste from

 our consum
er societies, w

hich 
is poisoning people and the natural environm

ent 
in other, usually poorer countries.

W
hen I w

as a child, plastic w
as a sym

bol 
of progress and m

odernity. O
rnate porcelain or 

ceram
ic bow

ls w
ere sw

apped out for plastic 
im

itations. A salad from
 a plastic bow

l? Even as 
a young girl, I didn’t like it and couldn’t im

agine 
that it w

as healthy. N
ow

 I know
 that I w

as right 
to have doubts. Then as now

, products w
ere 

m
anufactured that are difficult or im

possible to 
degrade naturally. Plastic is found in the food 
chain and now

 even in the sm
allest crustaceans, 

in the deepest depths of the ocean. This goes 
com

pletely against m
y idea of how

 w
e should 

be treating nature and ecosystem
s: m

indfully, 
carefully, protectively, and w

ith an eye to the 
future.

W
e collected questions relating to plastic 

and found answ
ers in studies and from

 experts. 
W

e form
ed a youth advisory board w

ith young 
people from

 G
erm

any and around the w
orld to 

w
ork together on this book. It has turned into 

an inform
ative and disturbing journey: W

e start 
w

here the life cycle of plastic begins, at the 
w

ellhead w
here oil and natural gas - necessary 

for the production of plastic - are extracted. W
e 

explain w
hat types of plastic exist, w

hat problem
s 

plastic w
aste causes, and w

hat littering m
eans 

for us hum
ans, the clim

ate, nature, and anim
als. 

And w
e show

 alternatives and solutions.

O
ur com

m
on goal: to stop the flood of plastic. 

M
y personal next step: to ban all plastic from

 the 
bathroom

! That’s w
hat I w

ant to learn next.

B
erlin, M

arch 2021

M
em

ber of the B
oard of the H

einrich B
öll 

Foundation
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This is a pictogram
, a sym

bol that conveys 
its m

eaning through resem
blance to a physical 

object. W
e use it to indicate people in all their 

diversity.

The plastic crisis affects us all, but not all 
to the sam

e extent – and it’s these issues of 
fairness and diversity that this book is particularly 
interested in. W

e have looked for a language that 
em

braces gender diversity. W
e w

ant to include 
everyone and also address those w

ho do not 
identify them

selves as either m
ale or fem

ale.

This book answ
ers young people’s questions 

about plastic in pictures and stories.

Plastic is a w
ily character, though, and can 

assum
e so m

any different guises that w
e w

ere 
unable to find one sym

bol to cover everything 
that is plastic. W

e therefore decided to go another 
w

ay, and generally use the color orange to 
indicate plastic. Plastic’s life cycle begins w

ith oil 
or gas, w

hich w
e show

 in yellow
. Carbon dioxide is 

gray in this book.

W
hat is a youth advisory board? To find out 

w
hat interests young people and w

hat they 
think of the visuals over the follow

ing pages, w
e 

asked them
 ourselves. The nam

es of the young 
people from

 all over the w
orld w

ho helped us can 
be found in the book credits. 
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M
any term

s aren’t all that easy to understand. 
W

e explain them
 in a glossary at the end of the 

book – so you can look them
 up w

henever you 
need to. 
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O
il and gas are show

n 
in yellow

.

Pressure

Tem
perature

Tectonic shifts

Form
ed m

illions of years ago: oil and gas Plastic takes m
any 

form
s. H

ere it’s the 
orange line.
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From
 the w

ell to the grocery store
3

 2 W
H

AT’S IN
 PLASTIC?  

 23 H
O

W
 ARE PET B

O
TTLES M

AD
E?



H
O

W
 M

U
CH

 PLASTIC SU
RRO

U
N

D
S M

E?
Every day, everyw

here, all around m
e
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Polyester can be spun into very fine, durable threads

of our clothes 
contain 
polyester

of the w
orld’s 

plastic 
production is 
for textiles 

including industrial textiles 

15%
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All investigated anim

al orders are affected

264 investigated seabird 
species: 68%

 w
ere found to have 

 plastic in their stom
achs, 

w
hile 

 plastic entanglem
ent 

w
as found in 42%

.
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Stom
achs full of plastic, drom

edaries starve in the desert 

This is a large, bulbous lum
p 

of plastic in a drom
edary’s 

stom
ach. The biggest one 

ever discovered w
eighed 64 

kilogram
s.

2.3 to 3.4 m
eters

1.7 m
eters

64 
kilogram

s
That’s about 

w
hat an adult 

hum
an w

eighs.
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Childhoods in the 1970s

M
y nam

e’s Annette and I w
as born in East 

G
erm

any in 1960. W
hen I w

as young, plastic 
w

as still som
ething new

 and very m
odern. W

e 
used it sparingly – like everything else, really, 
as East G

erm
any w

as not a w
ealthy country. If 

som
ething broke, w

e repaired it. O
ur village had a 

repair shop for broken household appliances like 
shavers, vacuum

 cleaners, TVs, and even sheer 
tights. It didn’t cost m

uch and w
as alw

ays w
orth 

it.

Packaging w
as usually m

ade of cardboard, 
paper, or glass. W

hen w
e w

ent shopping, w
e used 

fabric or string bags. M
eat, fish, cheese, and even 

sauerkraut w
ere bought fresh from

 the counter 
and w

rapped in paper. Fruit and vegetables w
ere 

packed in brow
n paper bags. 

O
ne tim

e, a classm
ate of m

ine cam
e back 

from
 Sw

eden and told us they collected their 
trash there in plastic bags before throw

ing them
 

into the w
aste container. W

e could hardly believe
it. W

aste appetizingly presented for the trash?! At 
our house, w

aste w
ent straight into the garbage 

can. After w
e em

ptied it, w
e rinsed it out and lined 

it w
ith new

spaper. O
rganic w

aste landed on the 
garden com

post heap. There w
ere special drum

s 
in the tow

n w
here they used to collect feed for the 

pigs. W
e took m

etal, glass, and w
aste paper to 

the scrap dealer. This w
as som

ething children did 
– w

ith our handcarts and bicycles, w
e regularly 

w
ent door to door, rang the bell, and asked for 

em
pty bottles, glasses, and old new

spapers and 
m

agazines. W
e lugged it all to the collection point 

as a w
ay of topping up our allow

ance. 

Plastic packaging w
as alw

ays
reused or repurposed. It w

as practical and 
fairly rare, so it w

ould have been a sham
e to 

sim
ply throw

 it aw
ay. W

e w
ould rinse out the 

one-liter plastic m
ilk bags and use them

 to carry 
our school lunches. M

y parents used em
pty 

m
argarine tubs as flow

erpots. 

O
n an outing, w

e’d take food from
 hom

e or 
buy a sausage on a sm

all paper plate. At events, 
w

e had drinks in bottles or returnable glasses. 
If the adults w

anted a coffee, they’d go to a 
café – takeaw

ay cups w
ere unknow

n. As a young 
w

om
an, I w

as invited to an event at the French 
Cultural Center in B

erlin, w
here they served w

ater 
from

 transparent plastic bottles in see-through 
plastic cups. M

y jaw
 dropped w

hen I saw
 that 

they just threw
 them

 in the w
aste basket, so I 

sneaked one of these lovely bottles and a num
ber 

of cups into m
y bag and took them

 hom
e w

ith 
m

e. M
y fam

ily w
as am

azed and used them
 for a 

long tim
e.

Today m
y parents still rinse out alm

ost all 
their plastic containers and use them

 for things 
like storing food in the freezer. They also reuse 
all their plastic bags. I used to think it w

as 
em

barrassing, but now
 this pair of alm

ost ninety-
years-olds have show

n them
selves to be fully in 

tune w
ith the tim

es. I try to follow
 their exam

ple, 
but I sim

ply have m
ore em

pty plastic containers 
that I could ever need. 

M
y nam

e is Kofo and I w
as born in London 

in 1959. W
hen I w

as ten, w
e returned to m

y 
parents’ hom

eland, N
igeria. There w

as not so 
m

uch plastic in England at that tim
e either, but 

m
uch less in African countries. In the 1970s there 

w
ere som

e superm
arkets, but m

ost people in 
N

igeria bought their food in m
arkets and carried 

it hom
e in baskets. In the m

arket, foodstuffs such 
as rice, cassava, and grains w

ere packed in bags 
m

ade of jute, a natural fiber, and food sold w
as 

often w
rapped in new

spaper or large leaves. 
Sim

ilar leaves w
ere used to cook food in. W

hen 
the sacks or baskets w

ere w
orn out, they could 

sim
ply be throw

n aw
ay, because they w

ere m
ade 

of plant fibers that rotted quickly in a natural 
organic w

ay. In the old days w
ater w

as carried in 
containers found in nature, such as hollow

ed-out 
bottle gourds and calabashes. The calabash trees 
w

here bottle gourds grow
 are not as com

m
on 

today. I have one planted in m
y garden, and w

hen 
I have guests, they are surprised and happy to see 
it. I encourage them

 to take the gourds and use 
them

 as w
ater containers, but it is a lot of w

ork to 
hollow

 them
 out.

Som
e household item

s are still m
ade from

 
natural m

aterials, such as broom
s m

ade from
 the 

fibers of palm
 leaves. In the old days clothing w

as 
w

oven from
 cotton, and som

etim
es m

ade from
 

tree bark. Toys w
ere m

ade usually m
ade from

 
w

ood, and som
etim

es from
 recycled tin cans. 

People had m
ore tim

e to m
ake things and cook 

their food. 

W
hen I w

as young Coca Cola w
as alw

ays 
in glass bottles. W

e used to collect em
pty 

bottles at hom
e and save them

 for people w
ho 

w
ould com

e by the house, and w
e w

ould also 
give them

 bundles of old new
spapers. The 

new
spapers w

ere reused at the m
arket to w

rap 
fish, m

eat or other food. Collecting w
as fun for us 

kids because w
e alw

ays received a few
 pennies 

for it. Since the 1980s, life in N
igeria has becom

e 
faster. M

any young people are m
oving to the 

city, w
anting to earn m

oney and live a m
odern 

life. They eat fast food and buy w
ater in plastic 

bottles or in plastic sachets, w
hich are sm

all, 
square bags. In the countryside, w

here food 
and plants to m

ake utensils w
ere once grow

n, 
houses are now

 built or products are grow
n 

for export abroad and to m
ake m

oney. As a 
result, the cultivation of traditional plants is 
declining. Item

s m
ade from

 natural products 
such as baskets and broom

s are becom
ing m

ore 
expensive, rare, or are forgotten altogether. W

e 
have copied the w

estern lifestyle. N
ow

 it is tim
e 

for us to rem
em

ber our traditions, because w
e 

know
 how

 life can w
ork w

ell w
ith less plastic.
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All the plastic that has ever been m
ade w

eighs

10.1 billion tons
O

nly a sm
all part of it has been recycled or incinerated.

Plastic 1950—
2019. W

eight of all anim
als &

 hum
ans today

All anim
als and hum

ans w
eigh

4 billion tons

9
 28 H

O
W

 M
U

CH
 PLASTIC EN

D
S U

P AS W
ASTE?



 

W
H

AT IS PLASTIC? 

M
onom

er
Ethylene

Polym
er

Polyethylene PE

Polym
erization

H
ydrogen 

Carbon

D
ouble bond

Chem
ical building blocks

Additives
  

The G
reek w

ord ›plastikos‹, from
 w

hich w
e 

have the English w
ord ›plastic‹, m

eans ›capable of 
being shaped or m

olded‹. Plastic is m
ade from

 tw
o 

chem
ical elem

ents form
ed into a very long chain. 

O
ne of them

 is carbon, the basis of all life, w
hich 

also occurs in natural gas and oil. W
e also know

 
it as part of the gas called carbon dioxide, w

hich 
is dam

aging the clim
ate. Carbon is also found in 

coal, in graphite, and even in diam
onds. In plastics, 

carbons bonds w
ith hydrogen, the m

ost com
m

on 
elem

ent in the entire universe. 

They form
 ethylene, w

hich is a m
onom

er. In 
G

reek, ›m
ono‹ m

eans ›one‹, and ›m
éros‹ m

eans 
›part‹, so together they m

ean ›one part‹. U
sing an 

enorm
ous am

ount of energy, the carbon-double 
bonds are opened and join together up to 
10,000 tim

es in a chain reaction to form
 a very 

long m
olecular chain, a polym

er. This is called 
polym

erization – ›poly‹ m
eaning ›m

any‹.

Plastic is m
ade up of polym

ers and other 
substances called additives. Additives are 
em

bedded in plastics and dissolve out again 
easily. They are m

obile. Som
e are intentionally 

added to the polym
er to m

ake the m
aterial m

ore 
durable. All plastic unintentionally contains 
m

any other chem
ical substances that are 

either present in the source m
aterial or becom

e 
em

bedded during the aggressive chem
ical 

process of polym
erization. They are know

n as 
non-intentionally added substances, or N

IAS for 
short.

N
IAS

10
 12 H

O
W

 D
O

 PO
LYM

ERS D
IFFER?  

 13 W
H

AT ARE AD
D

ITIVES?  



W
H

AT A
RE TH

E M
A

IN
 TYPES O

F PLASTIC?

13 %
  

16 %
  

PP 
Polypropylene
hard but flexible

9 %
*

17 %
  

*This figure 
accounts for around 20,000 
different types of plastic, as 
w

ell as additives.

LD
PE 

Low
-density polyethylene

transparent, w
hite, or colored

 The num
bers are recycling 

codes, w
hich are frequently 

found on plastic packaging 
labels.

H
D

PE 
H

igh-density polyethylene
w

hite or colored

H
D

PE

LD
PE

PP

Shares of global production in 2019

8 %
 

9 %
  

6 %
 

  15 %
 

PS 
Polystyrene

hard, brittle, often foam
ed 

PU
R 

Polyurethane
transparent or colored, often foam

ed

PET 
Polyethylene terephthalate

transparent or colored and translucent

PP&
A 

Various textile fibers that do not have 
separate recycling codes – know

n as 
polyester, polyam

ide, polyacrylic

7 %
 

PVC 
Polyvinyl chloride

durable, hard, or rubbery 

PS
PU

R

PET

PVC

PP&
A
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Polyethylene is m
ade up of ethylene m

onom
ers 

and is a therm
oplastic. In places, the m

olecules 
cross-link several tim

es to form
 m

ore stable 
structures know

n as crystalline therm
oplastics.

Polystyrene is also som
etim

es know
n as 

Styrofoam
. It features a benzene ring, consisting 

of carbon atom
s connected in a ring shape. 

The m
aterial is foam

ed into w
hite beads during 

production, m
aking it a lightw

eight plastic. That’s 
w

hy it’s very com
m

only used in packaging.

This is a m
olecule. M

olecules are m
ade up of 

atom
s. D

ifferent atom
s can be connected in very 

different w
ays, and this in turn produces different 

types of m
olecules. 

Therm
oplastics

The polym
ers are uncross-linked and held 

together by interm
olecular forces. W

hen exposed 
to heat, the chains w

eaken and the plastic can 
be m

olded. Therm
oplastics can repeatedly be 

m
olded into new

 shapes. W
hen force is applied, 

the m
aterial changes until it breaks.

H
O

W
 D

O
 PO

LYM
ERS D

IFFER?

Therm
osets

M
olecules are arranged in three dim

ensions, 
close-m

eshed, and firm
ly bonded together w

ith 
m

any cross links. They cannot be m
elted and 

rem
olded by applying heat. Even w

hen subjected 
to force, they only deform

 slightly.

B
akelite w

as the first entirely synthetic plastic. It 
is dark, hard, and still used today for insulation. 

Isoprene can be found in m
any different objects, 

e.g., as synthetic rubber in car tires.

Elastom
ers

W
ide-m

eshed cross-linked m
olecules that 

can be shaped or stretched, som
etim

es 
considerably, by applying force, but return to 
their original configuration w

hen the force is 
rem

oved. W
e’ve seen this ourselves in rubber 

bands and bicycle tires.

In plastics, the m
olecules joined together form

 
long chains – polym

ers. Polym
ers can consist of 

up to 10,000 m
olecules, and are classified in one 

of three groups of plastics, depending on how
 

they are joined together. 

M
olecular structures determ

ine their properties
12
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Know

n &
 unknow

n ingredients

Very light, colorful, and durable, plastic can look 
great. The long polym

er chains are responsible 
for som

e of these properties. To m
ake plastic, 

you take a substance such as ethylene. W
hen 

you buy it, it is at m
ost 80%

 to 90%
 pure, and 

already contains im
purities and undesirable 

by-products, i.e., unknow
n chem

icals – the N
IAS. 

M
ore chem

icals are then added to achieve the 
desired m

aterial properties. Additives are w
hat 

w
e call these w

ide-ranging substances that are 
intentionally added to the plastic, em

bed easily, 
and dissolve out again just as easily.

Exposure to sunlight, for exam
ple, m

akes the 
m

aterial fragile and brittle. To protect it, you add 
sunscreen agents. These are free radicals that 
capture the energy in U

V rays by bonding them
 to 

form
 a new

 substance. It w
orks in a sim

ilar w
ay to 

cat litter poured on oil stains: it perfectly absorbs 
the oil and bonds to form

 a soft m
ass. A bright 

plastic source m
aterial can be dyed to produce 

colorful bottles, building bricks, figurines, and 
m

uch m
ore by adding colorants or pigm

ents. 
Colorings can be anything from

 bright to dark, 
and all the w

ay to black. Som
e pigm

ents are 
toxic, others harm

less. 

Toxic m
eans poisonous. Even in sm

all quantities, 
these substances, if ingested over a long period 
of tim

e, can cause serious diseases such as 
cancer or disorders of the im

m
une system

, 
and m

ay ultim
ately be fatal. You’ll have seen 

w
arnings about additives on trucks that carry 

them
: harm

ful to the environm
ent, harm

ful 
to health, carcinogenic, lethal. There are 

guideline values for added substances in plastics 
that m

ust not be exceeded. W
ith various studies 

highlighting the harm
ful effects of m

any of these 
additives, it has becom

e clear in recent years that 
they m

ust be low
ered even further. Increasing 

num
bers of research projects are looking into 

how
 additives accum

ulate in the environm
ent 

through plastic w
aste and becom

e sources of 
pollution. Som

e of them
 are persistent, w

hich 
m

eans they rem
ain in the environm

ent for a very 
long tim

e. 
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Evaporation
Sm

all particles dissolve in the air to 
becom

e gaseous. Indoor, chem
ical 

particles escape from
 carpets and 

plastic item
s and enter the hum

an body 
w

hen inhaled.

Production
U

se

 Additives Substances added to 
plastics. 

 Polym
er A very long chain of 

m
olecules and the basic building block of plastic. 

It’s full of know
n &

 unknow
n chem

icals 

D
ecom

position

  N
IAS Chem

ical substances 
non-intentionally contained in plastics. M

ost 
of them

 are unknow
n and can therefore have 

unpredictable effects on hum
ans and the 

Attraction
In the ocean, plastic particles attract harm

ful 
chem

icals like m
agnets.

M
igration

Sm
all particles dissolve in liquids. W

hen 
hum

ans drink from
 a bottle or other plastic 

objects, sm
all am

ounts of unw
anted 

chem
ical particles enter the body. 

environm
ent. They are particularly dangerous if 

they are toxic and persistent, w
hich m

eans they 
rem

ain in the environm
ent for a very long tim

e.

14
  10 W

H
AT IS PLASTIC?  

  13 W
H

AT ARE AD
D

ITIVES?  
  17 H

O
W

 CAN
 I KN

O
W

 W
H

AT’S IN
 IT?



W
H

ERE IS TH
E PLASTIC IN

 CO
SM

ETICS? 
M

ore than one hundred ingredients are actually plastic 

Label
Cosmetic products require a full 

declaration of their ingredients in some 

countries 

PVP  
Styrene 

VP/VA Acrylates Copolym
er Cross-

polym
er N

ylon B
utylene Carbom

er 
D

im
ethicone M

ethacrylate Ethylene 
M

ethyl M
ethacrylate Copolym

er 
Polyacrylam

ide  Polyacrylate Poly-
propylen Polyurethane  Polyvinyl 
Propylene  Polypropylene Tetra-
fluoroethylene  Vinyl Acetate  

Anticaking agents prevent the form
ation of lum

ps in pow
ders

Glitter shines, sparkles, and refl ects li ght w
ith m

icroplastics

Peeling particles for m
echanical rubbing and cleansing
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CA
N

 PLASTIC M
A

KE M
E SICK?

Ingredients such as horm
one disruptors can cause diseases

Attention Deficit 

Hyperactivity Disorder
Low

er IQ

Asthm
a

O
besity

Diabetes

Precocious 
puberty

Thyroid 

disorders

Low
 sperm

 count 
Low

 birth w
eight

Em
bryo 

developm
ent 

disorders

B
reast cancer 

Prostate cancer

Infertility
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The exam
ple of bisphenol A: transparency &

 regulation 

B
isphenol A, know

n as B
PA 

B
PA is one of the w

orld’s best-selling 
chem

icals. In contact w
ith food, B

PA can m
igrate 

from
 plastic item

s. It is a harm
ful substance that 

can interfere w
ith the body’s horm

one balance, 
even in tiny quantities. Som

e countries have 
banned it from

 use in a few
 products. There are 

products that are advertised as B
PA-free, but 

the labels on these products do not tell us w
hich 

other chem
icals m

ay have been used instead of 
B

PA, or w
hether they are actually just as harm

ful. 

B
isphenols: 

bisphenol AF, AP, B
, 

B
P, C, E, F, FL, G

, M
, P, 

PH
, S, TM

C, Z

B
anning dangerous chem

icals but then 
replacing them

 w
ith other substances that m

ay 
just as dangerous does not, of course, am

ount to 
a solution. Entire groups of substances need to 
be banned or restricted, not just som

e chem
icals 

w
ithin a group. 

Plastics contain over 4,000 different 
chem

icals, m
any of w

hich are unknow
n even to 

their m
anufacturers. O

thers are added as part 
of top-secret recipes. If there is evidence of a 
risk, for exam

ple based on laboratory tests, the 
affected chem

icals are then checked. Studies 
are required, w

hich m
ay then lead to the use of 

these chem
icals being restricted or even banned. 

D
ifferent countries often com

e to different 
decisions, but som

etim
es they do also consult 

and w
ork together. 
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Chem
icals are alw

ays present 
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A close look at sanitary pads &
 tam

pons

Additives

90%
 plastic

LD
PE polyethylene

10%
 cotton 

w
ool 

W
adding m

ay be m
ade of 

cotton, rayon, or polyester.

& packed

6%
 plastic

LD
PE polyethylene

Contact w
ith m

ucous 

m
em

branes 

Pesticides in 
conventional 

agriculture

B
ody heat accelerates 

pollutant release

Sanitary pads and tam
pons m

ay contain 
hundreds of toxic chem

icals. These chem
icals 

are pesticides and other substances that disrupt 
the body’s horm

ones and reproductive system
, 

that irritate the skin, trigger allergies, and cause 
cancer.It’s im

portant to know
 that the fem

ale 
body distributes fat in its ow

n w
ay, and that 

harm
ful substances particularly accum

ulate in 
this body fat. At the sam

e tim
e, w

om
en are often 

m
ore likely to change the w

ay they think and 
are happier taking on social responsibility. It’s 
also w

orth know
ing that sw

itching to reusable 
products can save you up to 94%

 of the m
oney 

you spend on disposable item
s and seriously help 

to cut dow
n on w

aste.
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H
ave you ever thought about w

hat tam
pons 

and disposable pads are m
ade of? Like m

ost 
people, Indian ecologist Shradha Shreejaya 
believed for a long tim

e that they w
ere sim

ply 
m

ade of cotton. It w
as only w

hen she w
as 

24 years old and involved in environm
ental 

protection cam
paigns that she realized how

 
m

uch plastic and toxic ingredients conventional 
tam

pons and pads contain. Suddenly she 
understood w

hy she kept getting these red skin 
rashes. She had alw

ays thought it w
as because 

of her skin type, or m
aybe she w

asn’t clean 
enough. She sw

itched to a m
enstrual cup, w

hich 
revolutionized her life. N

ot only w
as she suddenly 

rid of her rash, but for the first tim
e the cup 

allow
ed her to touch herself in her m

ost intim
ate 

places, giving her a m
ore natural relationship w

ith 
the areas of her body sexualized by society. H

er 
perception changed and she asked herself: W

hy 
are girls and w

om
en asham

ed of a com
pletely 

natural, biological process that has its origin in 
som

ething as essential as hum
an reproduction? 

In India, m
onthly bleeding is such a taboo that 

m
any girls and w

om
en do not even talk about it 

am
ong them

selves.

Spurred by her ow
n experience, the 

environm
ental scientist becam

e interested in the 
im

pact m
enstrual products have not only on the 

environm
ent but also on the health and w

ellbeing 
of girls and w

om
en. She understood that changes 

in this field are only possible if the taboos are 
broken. To solve problem

s, you have to be able to 

address them
. B

ut this is a big challenge in her 
hom

e country, because in m
any parts of India, 

girls and w
om

en are considered unclean during 
their m

enstruation and are not allow
ed to enter a 

tem
ple or the kitchen. O

ften they also stay aw
ay 

from
 school during this tim

e, either because they 
are afraid that stains w

ill show
 on their clothes or 

because there is no w
ay to change and dispose 

of sanitary pads in m
any schools. O

ften girls even 
drop out of school because of this. 

At hom
e, too, especially in rural areas 

and slum
s, w

om
en face the problem

 of not 
know

ing w
here to dispose of used m

enstrual 
products. They are not allow

ed to put them
 in 

the household rubbish. They get soaked up in the 
toilet and clog up the sew

age system
. In rural 

areas, w
om

en often w
alk long distances to bury 

them
 in the ground outside the villages. O

r they 
w

edge them
 betw

een their thighs w
hen they 

bathe in the lake or river to get rid of them
 there. 

B
ut regardless of w

hether they are in the w
ater 

or in the ground, because of their high plastic 
content, each individual pad exists for another 
hundreds of years. W

hen w
om

en burn them
, toxic 

gases are released.

D
isposable products are, of course, very 

practical for m
ost girls and w

om
en, and m

ost 
consider them

 a great advance over the scraps 
of cloth w

om
en have traditionally used for 

this purpose. The Indian governm
ent w

ants to 
help m

ore w
om

en use disposable pads, so it 
distributes them

 at a reduced price to girls aged 

M
EN

STRU
ATIO

N
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O

U
T PLASTIC O

R TA
B

O
O

? 

betw
een 10 and 19 in rural areas. It has also 

abolished the tax on sanitary pads and tam
pons, 

because the purchase is a financial problem
 for 

m
any. The state loses sight of the w

aste problem
 

in the process. 

Another im
portant point is not addressed 

either, and this is not only a problem
 in India, 

but w
orldw

ide: H
ow

 can it be, Shrada w
onders, 

that w
e pay attention to healthy nutrition and 

low
-pollutant cosm

etics, but hardly anyone 
questions w

hat chem
icals are contained in 

m
enstrual products? There is no obligation to 

declare the ingredients, yet every w
om

an should 
have the right to know

 w
hich toxins and plastics 

regularly com
e into contact w

ith her m
ucous 

m
em

branes for about 40 years. 

Shrada began researching w
hat initiatives 

already existed to spread sustainable m
enstrual 

products. Fortunately for her, her hom
e state of 

Kerala in southern India has a very progressive 
and environm

entally conscious governm
ent and 

participates in the international Zero W
aste Cities 

program
. This m

eans that there w
as already 

a dense netw
ork of N

G
O

s w
orking on w

aste 
issues. B

ut Shrada found hardly any that dealt 
w

ith the issue of m
enstruation. She used social 

m
edia to connect w

ith activists in this field and 
cam

e across initiatives like »The Red Cycle« 
or »EcoFem

m
e,« a cooperative that produces 

w
ashable sanitary napkins from

 organic cotton, 
providing jobs for socially disadvantaged w

om
en. 

At the sam
e tim

e, the w
om

en use the surplus 
from

 the sale of the cloth sanitary napkins to 
finance educational cam

paigns in schools. In 
order to netw

ork the existing projects, Shrada 
co-founded the »Sustainable M

enstruation 
Kerala Collective« – an inform

al group of 
com

m
itted individuals, initiatives, and producers 

w
ho have the sam

e concern: to provide girls and 
w

om
en w

ith access to healthy, affordable, and 
environm

entally-friendly m
enstrual products. 

To this end, they exchange ideas w
ith each 

other or organize festivals and cam
paigns. They 

educate and present environm
entally-friendly 

and harm
less alternatives at public events 

and in schools, such as w
ashable cloth pads 

and m
enstrual cups m

ade of m
edical silicone, 

w
hich do not harm

 the environm
ent or the body 

and are cheaper in the long run, despite the 
higher one-tim

e purchase costs. They earn a lot 
of thanks for finally addressing a topic that is 
tainted w

ith so m
uch sham

e. Shrada is aw
are 

that not every w
om

an has the opportunity to 
choose freely. O

ften it fails because of such 
basic things as clean toilets, w

hich is w
hy they 

also involve politicians in their w
ork. Education, 

social situation, environm
ent, and health – 

everything is connected. Shrada’s efforts have 
been instrum

ental in m
aking Kerala a good 

exam
ple for the w

hole of India.

An exam
ple from

 India 
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36 % Packaging

11 %

16 %

15 % Textiles

Key industries &
 products

Consumer 
products

Transportation

10 %

7 %

4 % 

1 % Industrial machinery

A total of  
465 million tons 

in 2019

Electrical & 
electronic goods

Building & 
construction

Other
 Appliances, furniture, and medical products
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The am
ount used by a w

ell-know
n global com

pany in 2019

around the world
strip of bubble wrap

Translated into a 10-centimeter Tim
es
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1 D
istillation Petroleum

 is heated 
in a flask. At 360 degrees Celsius, it 
becom

es gaseous and rises. The gas 
escapes through a tube. W

hen cooled, 
this petroleum

 liquefies and drips into a 
glass container. ›D

estillare‹ is Latin and 
m

eans to trickle dow
n. Petroleum

 or 
natural gas are the raw

 m
aterials used 

in PET production.

2 Cracking The long carbon chains are 
broken dow

n or ›cracked‹ into shorter 
chains, w

hich can be further processed 
to m

ake gasolines, solvents, and plastics.

1
2

3
H

O
W

 A
RE PET B

O
TTLES M

A
D

E?

3 Polym
erization D

uring this chem
ical 

reaction, long m
olecular chains, know

n 
as polym

ers, are form
ed from

 m
any 

single m
olecules, the m

onom
ers. The 

m
onom

ers dim
ethyl terephthalate and 

ethylene glycol join together during 
polym

erization of PET.

4 Pellets PET is m
elted into spaghetti-

like strands that can be cut w
hen they 

have cooled dow
n. This produces sm

all 
cylindrical pieces called pellets. They 
trickle like sugar, can be conveniently 
packaged in bags, and are easy to 
transport. Plastic is sold and processed 
in the form

 of pellets.

4
55 Stretch blow

 m
olding At a beverage 

factory, blanks are cast from
 the pellets. 

O
ne end of the blank already has the 

screw
 thread on the bottle neck. The 

heated blank is blow
-m

olded into the 
specified bottle shape like a balloon. This 
produces a PET bottle, w

hich is then filled 
w

ith a beverage.

W
ith pressure, heat, &

 a lot of energy
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4 %

7 %

5 %N
orth Am

erica

Europe* 

M
iddle East 
and Africa

19 %
19 %

N
orth Am

erica*

17 %
Africa

10 %
Europe

8 %
 

Central and 
South Am

erica

Latin Am
erica

* N
orth Am

erica includes 
Canada, the U

S, and M
exico.

 * Europe includes 3%
 from

 the CIS 
countries.

Plastic production in relation to population 

Asia*51 %

60 %
Asia Percentage of global plastic 

production in 2019
Percentage of w

orld population in 
2020

 * Asia includes Australia – China is 
responsible for 31%

.
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Plastic waste in kilogram
s

per capita & year

High income

W
H

AT LIN
KS PRO

SPERITY &
 PLASTIC W

ASTE?

Upper middle income

The W
orld B

ank classifies countries into 
four incom

e groups – high, upper m
iddle, 

low
er m

iddle, and low
. Low

 incom
e 

countries are not show
n.

W
ith prosperity com

es responsibility

Lower middle income Upper middle income

Turkey
China

U
SA

South Africa

U
nited Kingdom

M
exico

Argentina

India
Indonesia

B
razil

Australia

Tunisia
Kenya

Thailand
Korea

G
erm

any

25

130
99

88
81

48

25
16

12

61
43

35
27

26
20

70

52
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Social &
 econom

ic inequality

W
hether they’re rich or poor, w

ork in an office or a 
factory, live in the city or country, are young or old 
– people are affected by plastic in very different 
w

ays. All around the w
orld, plastic is threatening 

m
any people’s livelihoods – if they m

ake a 
living from

 fishing, w
ork in the tourism

 sector, 

or live next door to a plastics factory. People in 
low

-paid jobs are m
ore likely to be exposed to 

toxins or pollutants such as cleaning agents and 
other chem

ical substances. G
ender also m

akes 
a difference: M

any low
-w

age jobs are done by 
w

om
en. 
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Zekia M
em

edov has m
ade a living from

 trash 
for as long as she can rem

em
ber. Even as a little 

girl, she w
ould rum

m
age through trash cans 

instead of going to school, taking w
hatever she 

could then sell on. In later years, her children 
w

ould do the sam
e. Everyone in the fam

ily has 
to chip in, w

hich leaves little tim
e for school. 

And w
hen they do go, the other kids turn up their 

noses at the scavenging children. »You sm
ell! You 

have lice!«, they chant. B
ut how

 are you supposed 
to w

ash if you don’t even have running w
ater at 

hom
e?

Zekia is 47 and lives in N
orth M

acedonia, right 
in the heart of Europe. Like her husband Rahim

, 
she is Rom

ani, a European m
inority, m

ost of 
w

hom
 are poor and treated as inferior by society. 

U
ntil recently, Zekia lived w

ith 50 other Rom
ani 

people in a cam
p of tents and im

provised shelters 
by the Vardar River on the edge of the capital 
Skopje. H

usband Rahim
 grew

 up in an orphanage 
and is the only person in their com

m
unity to have 

finished school. That earns him
 respect, even 

though he never w
ent on to com

plete his training 
as an excavator driver. Zekia w

as 16 and Rahim
 17 

w
hen their first son w

as born, and they later had 
six m

ore children. Their hom
e is full of objects they 

found them
selves. Everyone in the cam

p w
ashes 

and cleans their clothes w
ith river w

ater, and they 
eat w

hat can be bought w
ith the little m

oney they 
earn. It’s not enough, and it’s not healthy, either. 
B

ut their w
ork allow

s them
 to do som

ething good 
for the environm

ent: They collect 80%
 of the trash 

that can be recycled. In countries that don’t have 

proper m
unicipal trash separation, it’s alw

ays the 
m

ost deprived and m
arginalized in society w

ho 
take on this thankless job and are despised all the 
m

ore for it. B
ut for m

any people, it’s the only w
ay 

they can get by.

It’s early in the m
orning w

hen the fam
ilies 

leave, the m
en separately from

 the w
om

en, w
ho 

take along their youngest children. Children aged 
11 and above stick together in their ow

n groups. 
They have bicycles w

ith trailers and plenty of 
space for the sacks used to sort the trash. Zekia 
know

s exactly w
hen the people in Skopje’s 

residential areas go to w
ork, throw

ing their 
bags of household w

aste aw
ay as they leave. 

There is hardly any trash separation in N
orth 

M
acedonia: G

lass, paper, plastic, food, diapers, 
toxic detergents – it all ends up in one container, 
and it’s often children w

ho clam
ber in to fish out 

the things that can be sold on. W
here once it w

as 
cardboard, paper, glass, and m

etal cans, now
 it’s 

m
ostly PET bottles. W

hether Zekia and Rahim
 

w
ill collect cardboard and paper depends on the 

prices they can get for them
 on any given day. 

O
ften, it’s not w

orth it. They discard plastic bags, 
w

hich w
eigh alm

ost nothing and don’t bring in 
any cash. Packaging m

ade of different types of 
plastic is also w

orthless.

It’s dangerous, unhealthy w
ork. Som

etim
es 

spray bottles explode. O
ther tim

es they m
ight 

turn up a dead dog in a plastic bag. If they cut 
them

selves on som
e sharp glass or m

etal, they 
dress their w

ounds w
ith a filthy rag. They are 

Trash collection in N
orth M

acedonia

exposed to toxic substances, as w
ell as the flies, 

rats, and cockroaches that transm
it disease. 

M
any people w

ho earn a living by collecting trash 
suffer from

 skin rashes, gastrointestinal illnesses, 
typhoid, and cholera. In m

ost cases, they have no 
health insurance and lim

ited access to m
edical 

care.Since the trash collectors do som
ething 

useful for the environm
ent, the authorities call 

them
 »green« w

orkers, but this isn’t how
 they 

see them
selves; for them

, it’s just a question of 
survival. O

ften, they cover 40 kilom
eters a day 

before handing in their pickings to a private 
drop-off center in the evening. They earn an 
average of 0.16 euros for each kilogram

 of plastic, 
w

hile the drop-off center sells on that sam
e kilo 

for three euros. O
thers also earn good m

oney 
from

 reselling and exporting w
aste that can be 

recycled and help to reduce the use of valuable 
raw

 m
aterials. A m

an can earn betw
een eight 

and nine euros a day. W
om

en, w
ho need to take 

care of their children w
hile w

orking, often collect 
less and usually earn only around half that 
am

ount. This incom
e level is below

 the poverty 
line.N

evertheless, 3,000 of N
orth M

acedonia’s tw
o 

m
illion people live on trash. There are also m

any 
w

aste collectors in South Am
erica, India, and 

the Philippines, but there they have now
 form

ed 
cooperatives that guarantee them

 a fixed w
age, 

health insurance, and better w
orking conditions. 

Cooperatives are also in a position to obtain loans 

from
 banks and buy vehicles and m

achines that 
sort, shred, and com

press w
aste. This allow

s 
the trash collectors to sell on w

aste w
ithout 

interm
ediaries and therefore earn m

ore m
oney.

The N
orth M

acedonian trash collectors 
don’t have any schem

es like this yet, but there 
are organizations helping them

, for exam
ple 

by dem
anding that they be m

ade perm
anent 

em
ployees of recycling and disposal com

panies, 
w

hich in turn w
ould benefit from

 their 
know

ledge of separating w
aste – after all, no 

one know
s m

ore about the w
aste produced in 

our consum
er society. It w

ould be good for the 
environm

ent and also im
prove their quality of 

life.W
ith the help of an organization called Ajde 

M
akedonijas, Zekia and her fam

ily w
ere recently 

able to m
ove out of the Rom

ani cam
p and into 

a tw
o-bedroom

 bungalow
 in a new

 estate. They 
have running w

ater and m
edical insurance, and 

a social w
orker is available to answ

er questions 
they m

ay have. Anyone w
ho sends children to 

school receives a free m
eal every day, w

hich 
is donated by grocery stores and restaurants. 
Zekia hasn’t stopped collecting trash, though. 
It’s her job, all she ever learned, and som

ething 
she know

s m
ore about than alm

ost anyone else.
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3.1 billion tons 
currently being 

used

15 %
w

as 
incinerated

H
O

W
 M

U
CH

 PLASTIC EN
D

S U
P AS W

ASTE?

11 %w
as 

recycled

74 %
is in landfills 

or in the 
environm

ent

7.9 billion tons 
are trash

All the w
orld’s plastic from

 1950 to 2019

including recycled m
aterial
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G
reenhouse gases

Toxic slags

Various gases, including w
ater vapor and, in 

particular, carbon dioxide and m
ethane, are 

know
n as greenhouse gases. They collect in the 

atm
osphere, absorb the sun’s rays, and then 

release them
 as heat. That’s w

hy it’s pleasantly 
w

arm
, not cold, on the earth. Increasing am

ounts 
of these gases are causing tem

peratures to rise. 
M

ethane is a particularly strong greenhouse gas 
and m

uch w
orse for the environm

ent than carbon 
dioxide.

Slags are solids that rem
ains follow

ing 
incineration. They are highly toxic and m

ust be 
stored in salt dom

es or other disposal sites in a 
sim

ilar w
ay to radioactive w

aste. 

W
H

AT REM
A

IN
S A

FTER IN
CIN

ERATIO
N

?

D
ioxins are created w

hen som
e types of plastic, 

PVC and PU
R, are incinerated. They are organic 

pollutants that occur in tiny quantities all over 
the w

orld and accum
ulate in the food chain. They 

are persistent, w
hich m

eans they rem
ain in the 

environm
ent for a very long tim

e. B
ew

are – even 
in extrem

ely sm
all quantities, dioxins are very bad 

for your health. They can cause cancer, deform
ed 

em
bryos, and m

any other illnesses.

D
ioxins

Fly ash
In addition to gases and liquids, tiny dust-like 

particles containing m
any different pollutants 

are also released during the incineration process. 
They are know

n as fly ash. These substances are 
so fine that, like dust, they can settle anyw

here 
and even enter our food cycle.

H
arm

ful gases &
 toxic solids
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M
alaysia

Czech 
Republic

U
nited 

Kingdom
Poland

India

B
elgium

Turkey

France

W
H

ERE D
O

ES G
ERM

A
N

 W
ASTE G

O
?

Austria

Indonesia

Sw
itzerland

B
ulgaria

Ireland

D
enm

ark

Italy

Vietnam
 

U
SA

Ports of transshipm
ent

H
ong Kong, 

SAR

N
etherlands

From
 here, the containers are shipped off to 

other destinations, som
etim

es to the sam
e 

countries that w
aste is directly exported to.

In tons, the 23 m
ain countries of destination in 2019

Slovenia

Latvia

Luxem
bourg

Lithuania

30

182.487

68.456

35.015

84.226

40.821 

28.017 

63.816 

22.327 

47.950

34.338

33.514

21.839

18.154

19.334

17.870

14.892

14.377
93.151

147.298

10.339

12.267

10.310

12.695
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U
SA

G
erm

any

N
etherlands

Slovenia

W
H

O
 EXPO

RTS W
ASTE TO

 M
A

LAYSIA?

H
ong 

Kong, 
SAR

Singapore

U
nited 

Kingdom

Australia

Japan

B
elgium

In tons, the 17 m
ain countries of origin in 2019

Canada

Spain

Italy

N
ew

 Zealand
Korea
France

M
exiko

31

59.016

45.480

18.478
14.534

15.797

10.086

38.966

32.333

39.766

20.198

8.079

6.575

6.025
3.927

3.113
3.059

2.226
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H
O

W
 D

O
 ZERO

-W
ASTE CITIES W

O
RK?

An exam
ple of less w

aste, m
any changes: Philippines

A household’s entire w
aste is 

collected and separated.

All 
recyclable 

w
aste is 

collected.

G
lass

M
etal

Paper

All organic w
aste is 

com
posted locally.

Residual w
aste 

is not hidden.

Resulting in up to 

80%
 less residual 

w
aste 

Plastic

321 3 
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O
utdoor clothing, 

fleece sw
eaters, 

and sneakers
Recyclate for fibers

School bag 
Recyclate

Scanner

PET  bottles

Bottles

H
O

W
 D

O
ES PET RECYCLIN

G
 W

O
RK?

PET 
recyclate

Scanner

Air

W
ater

Recyclate

Recyclate is produced from
 sorted plastic
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W
H

AT PREVEN
TS RECYCLIN

G
?

H
D

PE
LD

PE
Paper/cardboard
PP 
D

ye
Alum

inum
 

com
bined w

ith PE
, PP

, 

or PA
 film

 Packaging is often com
prised of 

several layers of m
aterial, w

hich 
are alm

ost im
possible to separate. 

Recycling, w
hich aim

s to produce an 
equivalent product, is only possible if 
each m

aterial can be separated.

M
ultiple layers of plastic film

34
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Energy G
lass

W
H

Y IS PLASTIC RECYCLIN
G

 N
O

T A
 SO

LU
TIO

N
?

N
ew

, 
unused 
plastic

Recyclate

Plastic 
used at 
least 
once

Additives

Polym
er chains break every tim

e they’re heated

Trash

35
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W
H

Y REU
SE ITEM

S?
O

ne container can be used again &
 again

  Fill up  
D

ifferent w
ays to reuse a 

container: w
ith the sam

e 
product, w

ith a different one, on 
an industrial scale or at hom

e.

  Transport
 

W
eight is im

portant during transportation. 
Short distances m

ean less energy consum
ption. 

  Rinse
 

Clean and reuse.
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 PLASTIC CA
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 A FESTIVA
L AVO

ID
?

Reusable products at »I Land Sound« 

20,000 coffee cups*

40,000 plastic cups
10,000 stirrers

10,000 spoons

40,000 knives
40,000 forks

1,500 kilogram
s

Am
ount of plastic avoided by 

reusable products for 5,000 
people in four days.

40,000 straw
s

50,000 plates*

* w
ith plastic layer
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W
H

AT SH
O

U
LD

 PRO
D

U
CTS B

E LIKE? 
Repairable, non-polluting, recyclable, &

 safe

The G
erm

an version of »U
npacked! Plastic, 

W
aste, &

 M
e« is a book, printed w

ith w
ater-

soluble inks on recycled paper. These inks are 
m

ade from
 plant oils such as linseed oil, soybean 

oil, or tree resin, instead of m
ineral oils. They 

can be w
ashed out of the printing press w

ithout 
solvents using a sm

all am
ount of detergent and 

w
ater, and then disposed of. The pages of the 

book are joined to form
 a book block, w

hich is 
then glued into the cover. The cover is printed 
w

ith the inks before a protective layer of varnish is 
added. W

e have deliberately not used any plastic 
film

, as m
ost books do. The book itself, then, is 

com
pletely free of plastic. 

To ensure they are transported safely and don’t 
slide around, books are packed into boxes m

ade 
of recycled cardboard and stacked on a pallet. 
The pallet is usually w

rapped in plastic film
 so 

that nothing m
oves around during transport. O

ne 
form

 of alm
ost plastic-free transportation, w

hich 
w

e use for our book, w
orks like this: The boxes 

containing the books are loaded onto the pallet in 
a large cardboard box and then lashed together 
w

ith straps m
ade of recycled plastic. W

e need the 
straps, but do they have to be m

ade of plastic?
H

ow
 do products need to be designed and m

ade 
so that they last a long tim

e and can be repaired? 

If you have a sm
artphone or tablet, a broken 

screen or the cam
era can be replaced, but that’s 

about all. Everything else is usually either m
ade 

of plastic or w
elded into the plastic. If som

ething 
breaks, you norm

ally have to get rid of the entire 
sm

artphone.

You’re probably looking at this 
picture on a sm

artphone or tablet.
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N
ew

 York, 1907. Leo H
endrik B

aekeland 
is doing experim

ents in his lab. H
e is a true 

entrepreneur. As a young m
an, the talented 

chem
ist left his hom

e tow
n of G

hent in B
elgium

 
for Am

erica, w
here he developed a photographic 

paper that im
m

ediately m
ade him

 rich. N
ow

 he 
w

ants to com
e up w

ith a m
an-m

ade substance 
to replace expensive natural m

aterials.

It is a tim
e of im

m
ense scientific and 

technological progress. Industrialization is in 
full sw

ing. M
edical insights and agricultural 

advances are resulting in unprecedented 
population grow

th. G
row

ing num
bers of people 

need food, clothing, and everyday necessities. 
B

ut natural resources such as w
ool, silk, m

other-
of-pearl, horn, and ivory are often only available 
in lim

ited quantities; m
any of them

 need to be 
shipped in from

 the far corners of the earth.

Industry, too, is on the lookout for new
 

m
aterials to build the first cars, new

 m
achines, 

and to electrify the rapidly grow
ing cities. There 

is particular interest in finding a heat-resistant 
m

aterial to insulate electrical cables. U
ntil this 

tim
e, shellac, obtained from

 the secretions of the 
fem

ale lac bug, had been used for this purpose, 
but 15,000 of these little red bugs need six m

onths 
to produce just half a kilo of shellac. O

n top of this, 
the m

aterial requires costly transportation from
 

India and Thailand, w
here the lac bug lives.

B
aekeland, of course, is neither the first 

nor the only person interested in producing 
m

an-m
ade substances. H

alf a century earlier, 
in 1839, Am

erican Charles G
oodyear discovered 

how
 to m

ake rubber by com
bining the natural 

rubber from
 tropical trees w

ith sulfur over a hot 
stove. This m

ade it possible to produce item
s 

such as fountain pens, piano keys, tires, and even 
erasers – rem

oving the need to use bread to rub 
aw

ay errant graphite m
arks. Rubber also proved 

to be a good m
aterial for the cushions on billiard 

tables. At that tim
e, billiards w

as as popular as 
video gam

es are today and w
as played all around 

the w
orld. B

illiard balls, how
ever, w

ere m
ade of 

African ivory. An entire elephant tusk w
as needed 

to produce just three of these balls. The hunt w
as 

cruel and the prized ivory expensive. In response, 
an Am

erican billiard player offered a large prize 
in 1864 to anyone w

ho could find a substitute 
m

aterial for billiard balls.

Taking up the challenge, five years later a 
N

ew
 York printer by the nam

e of John W
esley 

H
yatt developed celluloid, w

hich w
as based on 

cellulose, plants’ cell w
alls. The new

 m
aterial 

w
as sadly not suitable for billiard balls, w

hich 
knocked too loudly and did not bounce off each 
other properly. H

yatt therefore didn’t w
in the prize, 

but he had succeeded in inventing the w
orld’s 

first therm
oplastic. Together w

ith his brother, 
he founded several com

panies producing item
s 

m
ade of celluloid that w

ere previously expensive 
luxuries, such as knife handles, com

bs, or 
costum

e jew
elry. Celluloid did, how

ever, have one 
m

ajor disadvantage. It w
as extrem

ely flam
m

able.

W
H

O
 IN

VEN
TED

 PLASTIC?
B

akelite, the first fully synthetic plastic

In 1907, at his private lab in N
ew

 York, 
B

aekeland senses an opportunity that prom
ises 

to bring him
 fam

e and fortune. H
e becom

es 
interested in phenol and form

aldehyde. These 
chem

icals are com
m

on w
aste products in 

the chem
ical industry and available in large 

quantities. O
thers before B

aekeland had already 
realized that the tw

o substances com
bine to form

 
a tar or resin-like m

ass, but they believed it w
as 

sim
ply an annoying by-product that stuck to the 

test tubes and w
as of no practical use.

B
aekeland takes a system

atic approach. 
H

e develops a pressure vessel and investigates 
the effects of tem

perature and pressure on the 
m

ixture. The result? For a long tim
e, nothing 

happens. N
othing, that is, until he adds a few

 
of the colorless phenol crystals to a pungent 
form

aldehyde solution, heats it to just under 200 
degrees Celsius, and pulls out a soft substance 
from

 the w
ater that can be pressed into m

olds 
and quickly hardens under heat and pressure. 
The new

 m
aterial has outstanding properties: It 

does not catch fire, m
elt, or break, it is durable, 

and it conducts neither heat nor electricity. It is 
also inexpensive to produce. B

aekeland applies 
for a patent for this m

aterial and calls it B
akelite, 

after him
self. H

e has discovered the first plastic 
that does not contain any natural m

olecules. 
B

akelite is the first purely synthetic plastic and 
the predecessor of all m

odern plastics.

The electrical industry now
 has an insulating 

m
aterial and the autom

otive industry has a 
heat-resistant and durable m

aterial. Enriched 
w

ith textile fibers, B
akelite is also used to m

ake 
light bulb sockets, loudspeakers, office item

s, 
radio housings, light sw

itches, telephones, and 
handles for pots and pans. As it turns out, it’s 
also an excellent m

aterial for billiard balls. M
ost 

objects m
ade of B

akelite are typically brow
n or 

black, as this plastic darkens and is therefore 
dyed a dark color during production. In addition, 
As B

akelite can only be easily rem
oved from

 
rounded m

olds the objects tend not to have sharp 
corners or edges. These properties of the new

 
m

aterial w
ill strongly influence product design 

and the tastes of society up until the m
iddle of 

the tw
entieth century.

These days, B
akelite is only used w

here a 
particularly heat-resistant m

aterial is required, 
for exam

ple in pan handles. O
ther developm

ents 
have overtaken it, and colorful plastics w

ith even 
better and m

ore varied properties have largely 
replaced B

akelite. All of them
, how

ever, are based 
on B

aekeland’s discovery. And m
any everyday 

objects m
ade of B

akelite are now
 popular 

collector’s item
s.
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Industrial m

ass production began in 1950

Celluloid
Rayon/viscose

Cellophane
PVC

Rubber
Synthetic rubber

B
akelite

Artificial silk

Teflon
H

D
PE

Styrofoam
Polycarbonate

Polypropylene &
Polyacrylonitrile

Polystyrene
Perlon

Acrylonitrile 
butadiene styrene

LD
PE

M
elam

ine

40

1869
1892

1908
1912

1839
1910

1907
1884

1938
1935

1949
1953

1954
1931

1938
1946

1952
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By industry &

 duration

Packaging less than 6 months

Consumer products 3 years

Textiles 5 years

Electronical/electric equipment 8 years

Plastics in cars & trucks 13 years

20 years Industrial machinery

35 years Plastics in buildings
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33,7  %
 

coasts &
 seabeds

H
O

W
 M

U
CH

 PLASTIC IS TH
ERE IN

 TH
E O

CEA
N

?  

0,5  %
 floating on the surface of the sea

39   %
 

in the open 
seas

O
nly a tiny am

ount is visible

26,8   %
 

coastal w
aters
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H
aw

aii

Tokyo

4,000 kilom
eters

W
H

ERE IS TH
E O

CEA
N

 TRASH
?  

H
aw

aii

San Francisco

5 hours by plane

The location of the five biggest garbage patches

G
reat Pacific G

arbage Patch
43
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from
 land by w

ind, rivers, 
&

 sew
age  

80 %
D

ata from
 M

editerranean Sea

W
H

ERE D
O

ES O
CEA

N
 TRASH

 CO
M

E FRO
M

?

Shipping, offshore industry, 
&

 aquaculture 

20 %

Lost cargo

Trash overboard

Fishing nets

O
il rigs &

 offshore 
industry

Plastic floats in the w
ater or sinks to the bottom
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B
IRD

S?
95%

 of fulm
ars have plastic in their stom

achs

H
ow

 m
uch of w

hich plastic do birds 
have in their stom

achs?

The fulm
ar is 45 to 53 centim

eters long and 
w

eighs betw
een 650 and 1,000 gram

s. It has a 
w

ingspan of 101 to 117 centim
eters.

on average

0,28 gram

45
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H
O

W
 D

O
 B

IRD
S FLY FU

LL O
F PLASTIC?

The defining m
om

ent in the life of a young 
albatross is w

hen it takes its run-up to soar into 
the air for the very first tim

e. It only has this one 
chance. If all goes w

ell, an albatross can live over 
60 years and reproduce over a long period – one 
fem

ale from
 the fam

ily of Laysan albatrosses 
m

anaged to hatch an egg at the age of 67. If 
the attem

pted flight fails, how
ever, the young 

albatross w
ill drow

n or be left behind and starve. 
As the bodies of the dead seabirds gradually 
decom

pose on the beach, the reason for their sad 
fate becom

es apparent: Their stom
achs are full 

of plastic.

Albatrosses are beautiful, legendary anim
als. 

They are am
ong the largest flying birds in the 

w
orld and can go the longest w

ithout landing. 
Their w

ingspan can be up to three and a half 
m

eters. Carried by the w
inds w

ith barely a flap 
of their w

ings, they glide over the oceans of the 
southern hem

isphere and cover thousands of 
kilom

eters every day. M
any anim

als circle the 
entire globe. In tim

es past, seafarers thought 
of the albatross as the soul of a drow

ned sailor 
because the seem

ingly m
ythical bird w

ould often 
follow

 their ships for days or w
eeks w

ithout ever 
resting. Albatrosses even sleep in the air.

O
ne of the largest albatross colonies is 

located on the M
idw

ay Islands betw
een Japan 

and California in the Pacific O
cean, 3,000 

kilom
eters from

 the nearest m
ainland. The 

islands are located on the edge of the Pacific 
G

arbage Patch, a vast expanse of plastic 
w

aste. O
ne of the islands is called Pihem

ánu 
in H

aw
aiian, m

eaning »the loud cries of birds.« 

Am
ong the ruins of an abandoned Am

erican 
air base, m

ore than a m
illion black-footed and 

Laysan albatrosses m
eet there every year to 

m
ate and breed. They take a long tim

e to do 
both. Young albatrosses congregate on the island 
during the breeding season for several years 
before hatching their first egg. Their fascinating 
m

ating dances are not just to select suitable 
partners. The dance, w

hich is practiced for years, 
helps the birds get to know

 each other better and 
better. It begins w

ith gaping m
ouths, clacking 

beaks, and bow
ing, and ends as a synchronous 

dance in w
hich the tw

o birds exactly m
irror each 

other’s m
ovem

ents. It is im
portant for the birds to 

find the right partner, because they stay together 
for life and need be able to rely on each other 
w

hen raising their young. As the fem
ales lay an 

egg no m
ore than once a year, nothing can go 

w
rong. The division of labor begins at the tim

e 
of hatching. W

hile one of the tw
o albatrosses 

guards the egg in cold, storm
y, or hot w

eather, 
defying hunger and thirst, the other is often out 
over the sea for days searching for food. After tw

o 
m

onths, the chick hatches, a process that can 
take tw

o days. Although the parents could help, 
they don’t, because it is im

portant for the chick 
to build up its strength by freeing itself from

 the 
hard shell on its ow

n. The parents are content to 
stroke the chick encouragingly and lovingly w

ith 
their strong beaks. O

ver the next few
 m

onths, all 
of their tim

e w
ill be taken up feeding their young. 

They fly thousands of kilom
eters for days on end 

before returning w
ith filled stom

achs and stuffing 
the pre-digested food into their chick’s beak.

The death of the young albatrosses

This is how
 albatrosses have lived for m

illions 
of years, and the sea has alw

ays provided them
 

w
ith healthy, organic food. Their instinct tells 

them
 that they can trust the sea. They don’t know

 
that the oceans have been filling up w

ith plastic 
w

aste for decades. They also don’t know
 that they 

can get caught in m
iles of fishing lines w

hose bait 
they m

istake for food. They have no idea that they 
are sw

allow
ing not only squid and crustaceans, 

but also toothbrushes, screw
 caps, and plastic 

forks, w
hich dam

age their chicks’ delicate 
m

ucous m
em

branes w
hen they feed them

.

After seven m
onths, the parents’ w

ork is 
done and they return to the sea. From

 now
 on, 

the young m
ust fend for them

selves, and the 
next m

eal m
ay be very m

any kilom
eters aw

ay. 
H

undreds of thousands of young albatrosses now
 

stand on the beach w
ith their w

ings spread w
ide 

open. They are all w
aiting for the right w

ind to 
help them

 take off. If they succeed in getting into 
the air, they w

ill spend the next three to five years 
at sea before returning to the island to m

ate. If, 
on the other hand, their attem

pted flight fails 
and they land in the w

aves, they w
ill die. W

ill their 
w

ings be strong enough?

H
ow

ever, the young albatrosses still have one 
m

ore im
portant thing to do before their first flight: 

They need to em
pty their stom

achs of everything 
they haven’t yet been able to digest. B

ut w
hat if 

the hard objects their parents have unknow
ingly 

fed them
 are too big or too sharp to be spat out? 

If sharp pieces of plastic, felt-tip pens, or cream
 

bottles get stuck in their narrow
 throats? This is 

w
hat happens to thousands of young birds, and 

it is their death sentence. They stay on land 
because they can’t take off, and die slow

 and 
agonizing deaths.

Photographer Chris Jordan m
ade a series of 

im
ages docum

enting the Laysan albatrosses 
on Pihem

ánu. H
e intended to travel to the island 

just once, but the sight of so m
any dead young 

birds w
ith bellies full of plastic shook him

 so 
m

uch that he returned several tim
es to shoot 

a docum
entary. B

ecause they know
 no natural 

enem
ies on these islands, the albatrosses 

trusted him
 and allow

ed him
 to shoot very close 

w
ith his cam

era. Their true enem
ies are rising 

sea levels, increasingly violent storm
s, m

odern 
fishing – and plastic w

aste in the sea.
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O

nly the tiny part that floats on the surface
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Rivers play a crucial role
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W
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ERE D
O

ES M
ICRO

PLASTIC CO
M

E FRO
M

?
Am

ount per person in G
erm

any in 2018

M
acroplastic

larger than 5 m
illim

eters
Large m

icroplastic
1 to 5 m

illim
eters

M
icroplastic

0.001 to 1 m
illim

eter
N

anoplastic
sm

aller than one thousandth of a m
illim

eter

Prim
ary m

icroplastic
added to cosm

etics, detergents, 
&

 m
edicines

Secondary m
icroplastic

form
ed through abrasion, crushing, 

&
 decom

position

1,229 gram

109 gram

303 gram

25 gram
77 gram

Clothing particles enter the sew
age system

 during w
ashing

Tire abrasion

W
aste disposal

Abrasion from
 shoe soles
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W
e don’t know

 the exact am
ount of plastic 

that enters the soil through agriculture and 
horticulture. About 2,000 tons enter the soil 
through com

post and sew
age sludge.

Agriculture 
&

 horticulture

W
H

ERE D
O

ES PLASTIC IN
 SO

IL CO
M

E FRO
M

? 

Artificial turf 
&

 riding grounds

Littering

Annual am
ounts in G

erm
any

130,000 to 
160,000 tons

Car tires

4,000 tons

11,000 tons
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W
hat rem

ains is sew
age sludge, 

w
hich is used in agriculture 

because of its valuable m
inerals 

and also contains m
icroplastic, 

w
hich then ends up in our fields.

Every tim
e you w

ash your clothes, 
tiny particles detach from

 them
. 

O
ver a one-hour cycle, a w

ashing 
m

achine drum
 rotates hundreds 

of tim
es. The m

echanical process 
and the supply of w

ater cause 
m

aterial to be rubbed off the 
clothing. Cozy fleece sw

eaters 
and jackets, in particular, release 
m

icroplastic into the w
ater.

All of this w
astew

ater ends up at 
a sew

age plant – together w
ith all 

the m
icroplastic from

 toothbrush 
bristles, cosm

etics, and m
uch 

m
ore. W

ater from
 w

ashing 
m

achines and toilets is also sent 
to sew

age plants. 

The sew
age plants filter the w

ater, 
but their filters aren’t fine enough 
to catch m

icroplastic.

H
O

W
 D

O
ES PLASTIC G

ET IN
TO

 TH
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IL? 

Textiles

Sew
age plant

Sew
age 

sludge

O
rganic w

aste becom
es hum

us 
in com

posting plants or in the 
garden. »B

ioplastic« ends up 
in the organic w

aste. If the 
w

aste does not rem
ain in the 

com
posting plants for long 

enough, it is uncertain how
 plastic 

subsequently decom
poses further. 

The resulting hum
us that is used 

in fields to fertilize the soil also 
contains plastic and m

icroplastic.

M
uch of w

hat ends up in the soil contains plastic

H
um

us

Seeds 
&

 fertilizers

Seeds, soil, peat, young trees 
– everything that is delivered 
is w

rapped in plastic, and the 
trees are even often planted in 
the ground w

ith plastic. Plastic 
containers and film

s are very good 
at storing heat and w

ater. This 
prom

otes germ
ination and grow

th 
and also keeps pests aw

ay. B
ut 

the »tem
porary« plastic w

ill then 
often rem

ain in the soil or is later 
plow

ed under.
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M

icroplastic also gets into our bodies

about 5 gram
s 

a w
eek – the 

around 250 
gram

s a year – a 
full plate

w
eight of a 

credit card
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after 2 weeks

4 weeks

6 weeks

8 weeks

10 weeks

D
O

ES »B
IO

«-D
EG

RA
D

A
B

LE PLASTIC EXIST?

bi
odegradable

2 m
illim

eters

12 weeks

»B
io«degradable plastics leave behind residues

»B
iodegradable« is an EU

 certification. It m
eans 

that no m
ore than 10%

 of residual fragm
ents 

w
ith a size of m

ore than 2 m
illim

eters m
ay rem

ain 
after tw

elve w
eeks in industrial com

posting 
plants. W

hether these residues are subsequently 
degraded over a certain period of tim

e or under 
certain conditions has not yet been investigated 
and is therefore unclear. In an industrial 
com

posting plant, under the influence of oxygen, 
»bio«degradable plastic turns into CO

2  and 
w

ater. This plastic also contains additives, w
hich 

also end up in the com
post.Additives
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Plants such as corn can also be 
used to m

ake plastic. B
ut this 

m
eans less of them

 as food.

bio-based

Starch

Plastic from
 food like potatoes, sugar, &

 corn

Additives
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Strategies to m
ake us feel better about buying

O
cean (w

aste) plastic 

Expectation: By buying one of these 

products, w
e’re helping to reduce plastic 

w
aste in the oceans. Fact: These products 

are m
ade of plastic w

aste collected from
 

beaches, coastal regions, or the oceans. Only 

a tiny am
ount can be fished out, and all of it 

contains toxic additives. 

100 %
 recycled plastic 

Expectation: The plastic com
es from

 
used products collected separately for 
recycling. Fact: Only PET bottles are 
separated and collected using the deposit 
system

 in som
e countries. M

ost of the 
recyclate com

es from
 w

aste generated 
during bottle production that w

as never a 
finished end product. In a sense, it is virgin 
plastic that is rem

elted.

Recyclable

Expectation: Packaging that 

is recyclable w
ill be recycled. Fact: 

Recyclability doesn’t say that recycling 

actually occurs.

B
ioplastic

Expectation: The product is better for the 
environm

ent than other plastic products. Fact: 
The term

 is unclear. There is »bio«degradable 
plastic and »bio«-based plastic – neither of 
w

hich are free of chem
icals or a real solution to 

the plastic crisis.
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Coca-Cola

PepsiCo

Nestlé

Colgate-Palmolive

Kit Kat*

Lipton*

dove*

13,834 item
s of w

aste 
in 51 countries

5,155 item
s of w

aste 
in 43 countries

8,633 item
s of w

aste 
in 37 countries

5,991 item
s of w

aste 
in 24 countries

5,558 item
s of w

aste 
in 37 countries

Unilever

W
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O
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N
SIB
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R PLASTIC W

ASTE?

A brand audit is a cleanup during w
hich 

plastic w
aste is collected, counted, and 

sorted at a specific location. These initiatives 
reveal w

hich kinds of plastic w
aste, from

 w
hich 

com
panies, can be found at w

hich locations, and 
in w

hich quantities. B
rand audits can be used 

w
herever there is plastic w

aste: on beaches or 
riverbanks, in cities or in com

m
unities, in parks or 

w
oodlands, at school or in your hom

e. The »B
reak 

Free From
 Plastic« global m

ovem
ent has been 

organizing annual brand audits involving people 
all over the w

orld since 2018. 

B
ut brand audits can do m

ore, because their 
figures enable us to clearly show

 w
ho is really 

producing w
hich quantities of plastic w

aste 
and thus contributing to the plastic crisis. They 
allow

 us to focus public attention on those 
com

panies that are actually responsible for the 
crisis. Increasing the data that is m

ade public 
w

orldw
ide steps up the pressure on com

panies 
to find serious solutions instead of continuing to 
produce single-use plastic, w

hich then becom
es 

w
aste. 

In the sum
m

er of 2020, around 15,000 
volunteers – people from

 environm
ental 

organizations, com
m

unities, schools, youth 
groups, and m

any activists – participated in 
brand audits in 55 countries. They conducted a 
total of 575 brand audits and collected 346,494 
plastic w

aste item
s. Alm

ost tw
o-thirds of these 

w
ere food packaging: m

ainly coffee cup lids 
and sachets for ketchup or sim

ilar condim
ents. 

In addition to these 63,972 sm
all bags, 50,968 

plastic bottles w
ere also collected. 

Anyone can organize a brand audit. A brief 
guide show

s how
 it can be done. Collect and 

sort the plastic w
aste in your area and help 

com
panies to realize that w

e w
ill no longer 

accept this packaging m
adness .

B
rand audits show

 w
hose w

aste pollutes the m
ost

* Som
e com

pany nam
es are not w

ell-know
n; 

here w
e have used som

e everyday brand nam
es 

as exam
ples.
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H
olding com

panies accountable together

Choose your place to 

collect w
aste

Outdoors or indoors? W
here w

ill you go? 

H
ow

 m
uch area w

ill you cover? Alone or w
ith 

others? H
ow

 m
any others?

Think ahead
W

here w
ill the w

aste be disposed of? 
W

hat equipm
ent do you need? 

G
loves, tongs, buckets, and garbage bags 

are all a good idea. B
oxes, too, if you’re 

going to return w
aste to com

panies. 

Take a look at 

this tutorial*

Discuss what to collect, and 

how. Print out data cards to 

record the types of plastic waste 

you find. 

Collect, sort, 
& count

Sort the waste by brand: Which 

companies are responsible for which 

waste? Take lots of photos to share on 

social media. Together, we can exert 

pressure and bring about real change.

Clean up 
&

 spread the results
D

ispose of the w
aste properly and send 

in the brand audit data.
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M

ajor plastic com
panies &

 their strategies

B
ig oil, gas, and chem

ical com
panies produce 

huge am
ounts of plastic. They operate drilling 

rigs, plants to break dow
n key chem

icals such 
as ethylene, plastic pellet factories, and the 
infrastructure to transport oil, gas, and plastic. For 
their investm

ents to pay off, they need to push 
ever m

ore plastic onto the m
arket. And these are 

their m
ain strategies:

»It’s alw
ays som

eone else’s fault.« In their 
opinion, it’s consum

ers w
ho are responsible for 

the plastic w
aste m

ountain. These com
panies try 

to hoodw
ink the public into believing that plastic 

w
aste just needs to be sorted and recycled 

better. W
hat they don’t say, though, is that m

any 
countries don’t practice w

aste separation or offer 
good recycling facilities. It w

ould be better if they 
didn’t produce so m

uch plastic in the first place, 
or used m

ore healthy and ecological m
aterials 

instead. After all, industry has alw
ays know

n 
about the problem

s w
ith plastic w

aste.

G
reenw

ashing Com
panies that m

ake or 
use plastic are at pains to tell us that its low

 
w

eight m
eans transporting it is low

 on em
issions. 

B
everage com

panies, for exam
ple, use this 

argum
ent to defend their use of plastic instead 

of glass bottles. O
ther firm

s point out hygienic 
aspects or the durability of plastic. These few

 plus 
points are played up as very im

portant to society 
and the environm

ent. The dow
nsides of plastic 

production and use, such as the toxic additives 
required, are ignored, denied, or only adm

itted 
under m

ounting pressure from
 the public. 

Lobbying Plastic com
panies have their ow

n 
special interest groups. These groups try to exert 
influence on governm

ents, authorities, and 
politicians. They carry out their w

ork w
orldw

ide. 
Som

e em
ploy law

yers to block environm
ental 

legislation or circum
vent environm

ental law
s.

The fact that com
panies represent their 

interests at a political level is not in itself 
reprehensible, as dem

ocracy guarantees 
everyone the right to voice their opinion. There is, 
how

ever, a big difference betw
een standing up 

for the com
m

on good or just your ow
n interests 

and profit. M
oreover, there is a lack of balance 

betw
een the influence that can be exerted by 

industrial associations and civil society, w
hich 

covers environm
ental, health, and hum

an rights 
organizations as w

ell as, say, people w
ho live in a 

fracking area – and ultim
ately all of us. Industry 

sim
ply has the personnel and resources to 

influence law
s and regulations in a w

ay that w
e 

don’t.Som
e of its lobbyists even take on different, 

seem
ingly incom

patible, roles. They are em
ployed 

by their com
panies, but at the sam

e tim
e w

ork for 
a governm

ent agency or political organization. 
This allow

s com
panies or special interest groups 

to directly or indirectly influence decision-m
aking 

processes and legislation to further their ow
n 

interests. 

Exxon M
obil

290
 

BASF
65

EN
I

89
Ineos
60

D
ow

49Sabic
35

Lyondell 
B

asell
35

LG
 Chem

26

Chevron 
Phillips
159

Lanxess
8

Annual global sales in billion U
S dollars
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G

?
Extracting resources for plastic production: gas

G
roundw

ater

M
any chem

icals

M
illions of liters 

of w
ater

1 Valuable bubbles of natural gas are trapped 
in a layer of shale deep below

 the surface of the 
earth. In m

ost cases, this gas is ethane, butane, 
propane, or m

ethane. Except for m
ethane, these 

gases are used in the production of plastic. B
ut 

how
 are the tiny bubbles – also know

n as an 
»unconventional resource« – extracted from

 the 
solid rock? 

2 Like this: H
ydraulic fracturing – know

n as fracking – is 
used to release and extract the gas from

 the rock at a 
depth of up to five kilom

eters. First, a deep w
ell is drilled 

into the rock form
ations, vertically and then som

etim
es 

horizontally. M
any m

illions tons of fluid are now
 injected 

at high pressure into the w
ellbore, w

hich create cracks 
in the rock form

ations. Chem
icals and quartz sand hold 

these cracks open. 

Q
uartz sand

The am
ount varies depending 

on the nature of the ground

N
atural gas

3 The toxic com
pound further m

ixes w
ith fluid trapped 

w
ithin the rock, w

hich is know
n as form

ation w
ater. 

B
ecause of its unknow

n com
position, this w

ater 
is unpredictable, poisonous, and som

etim
es even 

radioactive. The m
ixture is pum

ped up to the surface 
and the gas is transported aw

ay. 

4 The dangerous toxic m
ixture cannot be 

destroyed. Som
etim

es it’s stored in reservoirs. 
The injected solution is also som

etim
es left 

behind underground. These injection w
ells 

can cause earthquakes, leaking toxins into the 
groundw

ater and releasing harm
ful gases such 

as m
ethane. 

M
ethane
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G

reenhouse gases are released from
 the start

Production
Extraction

Transport

Throughout plastic’s life 
cycle, large quantities of 

clim
ate-dam

aging

U
se

Incineration 
D

egradation &
 

decom
position

Exact figures for each stage are not available. In 
2019, though, 850 m

illion tons of CO
2-equivalents 

w
ere em

itted just from
 the production and 

incineration of plastic w
orldw

ide – m
ore than the 

G
erm

any’s annual em
issions.

carbon dioxide and 
m

ethane escape into 
the atm

osphere. 
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H
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E TACKLE TH
E PLASTIC CRISIS? 

At its root: oil &
 gas production

61
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Costa Rica
has com

m
itted to banning 

single-use plastic by 2021 
and aim

s to be the first 
plastic-free country in the 
w

orld.

The 

European U
nion 

has banned single-use plastic 
products w

here alternatives exist. 
These include cotton sw

abs, plastic 
cutlery and plates, straw

s, stirring 
sticks, and balloon holders, as w

ell 
as polystyrene cups and boxes.

N
ew

 regulations are appearing everyw
here. 

Rw
anda

has banned plastic 
bags since 2008. The 
country has one of 
the strictest plastic 
law

s in the w
orld. You 

can expect jail tim
e if 

you break it.

M
alaysia, Philippines, 

Indonesia, &
 Vietnam

are fighting illegal plastic w
aste im

ports 
and returning w

orthless w
aste back to its 

countries of origin.
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U
N

 – U
nited 

N
ations

G
overnm

ent 
officials

N
on-governm

ental 
organizations

Industry

Youth M
ajor G

roup

Scientists

G
lobal problem

s dem
and global solutions

Im
agine if all the countries on the earth 

w
ere to agree a treaty to end plastic pollution 

w
orldw

ide. Im
agine if everyone w

ere to start 
looking for solutions, put them

 into practice, and 
support poorer countries in the process? It sounds 
like a dream

, but it can be reality.

The w
orld’s countries often sign treaties and 

agreem
ents on certain issues at the U

nited 
N

ations, w
hich are then legally binding for all of 

them
. As just one exam

ple, they have successfully 
prevented further depletion of the ozone layer 
w

ith the M
ontreal Protocol. An agreem

ent like 
this could, in principle, also be used to stop the 
global plastic crisis.

To date, m
any countries have already com

e 
out in favor of an international plastic agreem

ent, 
w

hich the U
nited N

ations Environm
ent 

Assem
bly considers an effective m

easure. W
hat 

needs to be done to m
ove it forw

ard?

The U
nited N

ations can draw
 on the 

International N
egotiation Com

m
ittee (IN

C) 
to negotiate the specific details of the plastic 
agreem

ent. The IN
C is m

ade up of governm
ent 

officials, N
G

O
s (non-governm

ental 
organizations), scientists, and representatives 
from

 industry. Young people can also participate 
as observers through the M

ajor G
roup for 

Children and Youth. O
nce the IN

C has draw
n 

up the exact text of the agreem
ent, it can be 

signed by countries. In m
ost countries, accession 

to an agreem
ent also needs to be declared 

legally binding by the national parliam
ent. O

nce 
a certain num

ber of these ratification processes 
has been reached, the agreem

ent enters into 
force and m

ust be im
plem

ented by the signatory 
countries.

W
hat m

atters now
? To ensure it actually does 

som
e good, the m

ost im
portant thing is that the 

IN
C m

ust include all im
portant m

easures in the 
agreem

ent. From
 the perspective of civil society, 

a reduction in plastic production m
ust be part of 

the agreem
ent from

 the very beginning, as this 
is the only w

ay to effectively tackle the plastic 
problem

. Checks m
ust also be carried out to 

ensure that the m
easures are both being put into 

practice and effective. Every country that has 
signed the agreem

ent m
ust consent to these 

checks. Poorer nations should be offered m
oney 

and support to carry them
 out.

Som
e governm

ents think that national 
initiatives are enough to solve the plastic 
problem

. O
thers think w

e only need to focus on 
plastic in the oceans. N

either are right. B
ut if 

enough countries com
e together to support an 

international plastic agreem
ent, they can fight for 

a cleaner, healthier, and fairer w
orld together.
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E PO
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LLY ACTIVE?

Team
 up w

ith others, 

contact politicians,

take part in dem
onstrations,

O
ptions vary by country

w
rite letters and petitions, 

get politically involved, 

organize your ow
n cam

paigns,

share inform
ation.

64
 

 63 W
H

Y D
O

 W
E N

EED
 A PLASTIC TREATY?



H
O
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 W
H

ERE TO
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U
Y ZERO

-W
ASTE?

W
ater bottle

m
ade of glass or stainless steel

Cup

Jar

Just need a wash

Plan w
ell &

 take your tim
e

Shopping bags

Cutlery

m
ade of stainless steel

m
ade of cloth, raffia, or basket

Cloth
for w

rapping things up, 
w

iping surfaces, or 
blow

ing your nose

Banana leaves

or beeswax cloth wraps 

for packaging food
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At store refill points

Zero-packaging products

Structures &
 system

s that avoid plastic 

D
eposit 

return 
system

s

D
elivery &

 pick-up system
s
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Production

You buy only the product, not the packaging

Consum
ption

67
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D
o you like things m

ade of neoprene? You 
probably know

 them
 as com

puter bags, rubber 
boots, or sw

im
m

ing, surfing, and diving suits. 
Soft, w

arm
, and w

ith a sm
art m

odern look, 
neoprene clothing is often w

orn by w
ater sports 

enthusiasts. N
eoprene is also often used in 

m
edicine and industry. B

ut the w
ay it’s produced 

can also seriously put people’s health at risk.

O
ne exam

ple is Robert Taylor, an eighty-
year-old w

ho lives w
ith his fam

ily in Reserve, a 
sm

all tow
n in Louisiana, U

S. The landscape along 
the M

ississippi is flat and fertile. The m
ajority 

of residents here are B
lack fam

ilies w
hose 

ancestors w
ere slaves on Louisiana’s sugar 

plantations. W
hen slavery w

as abolished, the 
fam

ilies w
orked hard over m

any generations to 
m

ake a m
odest living from

 the land. They used 
the little m

oney they could save to build houses 
and provide their descendants w

ith a better life. 
B

ut today, Robert Taylor w
ouldn’t w

ish his tow
n 

on anyone. The air has been poisoned by toxic 
pollutants em

anating from
 the 140 plastic and 

chem
ical factories built locally in recent decades. 

For their ow
ners, there are good reasons for being 

here: The land is cheap, fracking gas is cheap, and 
the proxim

ity to the G
ulf of M

exico m
akes it easy 

to ship their products. B
esides, no one expects 

the disadvantaged population to fight back.

Reserve is located in St. John the B
aptist 

Parish, an area along the M
ississippi betw

een 
B

aton Rouge and N
ew

 O
rleans som

e call 
»Cancer Alley.« Alm

ost everyone in the sm
all 

tow
n has fam

ily m
em

bers w
ho died of cancer. 

M
any suffer from

 m
alignant tum

ors or other 

illnesses such as im
m

une system
 disorders, 

gastrointestinal disorders, headaches, nausea, 
dizziness, or palpitations. Residents have long 
suspected that they have a higher incidence of 
sickness, but they could never prove w

here it 
cam

e from
.

It w
as not until 2015 that the U

S 
Environm

ental Protection Agency (EPA) 
confirm

ed that the cancer risk here w
as the 

highest in all of Am
erica. The chance of getting 

cancer in Reserve is 50 tim
es above the U

S 
average. Forty-five different toxic industrial fum

es 
have been identified in the air along Cancer Alley. 
This cloud of substances m

akes it im
possible to 

attribute specific illnesses to specific chem
icals, 

and thus to prove w
hich plastic or chem

ical 
factory is responsible for them

. N
o com

pany can 
therefore be held accountable.

O
nly chloroprene can be clearly attributed 

to a specific factory, because it is only released 
during the production of neoprene. The Japanese 
com

pany D
enka, w

hich w
as part of the plastic 

com
pany D

uPont until 2015, is the only one 
to produce neoprene in the U

S. The factory is 
situated just a stone’s throw

 from
 Reserve. W

hen 
residents in the tow

n found out that for 50 years 
they had been breathing in a toxic gas classified 
as »probably carcinogenic« by the International 
Agency for Research on Cancer, they w

ere 
shocked and angry. At the sam

e tim
e, there w

as 
also a sense of relief: N

ow
 arm

ed w
ith real facts 

and figures, they w
ere sure that som

ething w
ould 

change. The factory w
ould close or severely lim

it 
its chloroprene em

issions.

LIVIN
G

 W
ITH

 A PLASTIC FACTO
RY? 

B
ut they w

ere w
rong. N

o one is w
illing to 

take action against the neoprene factory, as the 
com

pany provides jobs and is a source of tax 
dollars. In the face of public pressure, D

enka did 
volunteer to reduce its chloroprene em

issions in 
2017, but they are still often 100 tim

es higher than 
the m

axim
um

 values recom
m

ended by the EPA. 
»All the com

pany’s interested in is m
oney,« says 

Robert Taylor. H
is m

other, tw
o siblings, his favorite 

cousin, and several of his neighbors have all died 
of cancer. H

is w
ife has breast cancer and m

ultiple 
sclerosis and has had to m

ove aw
ay. Robert 

Taylor’s daughter has a disease of the digestive 
system

 likely caused by chloroprene and cannot 
w

ork. In his desperation, he co-founded the 
resistance group Concerned Citizens of St. John. 
At w

eekly m
eetings in the local church, he talks 

to residents and encourages them
 to fight back. 

Together, they pore over docum
ents, law

s, and 
research papers, and invite representatives from

 
the press, governm

ent, and industry to com
e to 

their tow
n. They have form

ed links w
ith national 

and international environm
ental organizations, 

w
ho support them

 and add w
eight to their 

protest.

In the early days, their struggle seem
ed 

hopeless, as the industry w
ould stop at nothing 

to protect its interests. Plastic giants such as 
D

enka can afford the best law
yers and pay for 

scientific studies to dispute the figures from
 the 

EPA and prove that their em
issions are harm

less. 
Reserve’s residents are also disappointed by 
the EPA, w

hich prefers to support protests in 
w

ealthier areas m
ostly populated by w

hite 
people. People are also fighting air pollution 
caused by plastic com

panies in other places, 
but in contrast to Reserve they usually have 
m

ore m
oney and the necessary connections to 

m
ake sure their voices are heard. The problem

 
of chloroprene exists only in the direct vicinity of 
the neoprene factory, says the EPA, w

hich w
ould 

rather focus on toxic gas em
issions that affect 

m
ore people.

Robert Taylor and his fellow
 protesters 

are not giving up. They w
ant the chem

ical 
com

panies to know
 that they are being 

w
atched. The people here w

ant to stay in the 
place w

here their fam
ilies have alw

ays lived. 
It’s a long and arduous task, but they have now

 
achieved som

ething: The courts have upheld 
their law

suit against D
enka. It’s a huge success.

The production of neoprene in Louisiana
68
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Coca Cola

PepsiCo

Nestlé
etc

...

W
H

O
’S FIG

H
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A
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ST PLASTIC PO
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N

? 
People are joining forces everyw

here
69
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Plastic 
Free 

Cam
pus*

CA
N

 W
E H

AVE A
 PLASTIC -FREE CA

M
PU

S?

Schools and colleges are not spared the 
im

pacts of plastic. Just think of the everyday 
item

s used there: backpacks, bags, plastic 
bottles, w

riting utensils, folders, pens. Then 
there’s all that food packaging – bags, cups, 
containers, and disposable bottles are all m

ade 
of plastic and all end up in the trash.

At the sam
e tim

e, schools and colleges are 
really good places to find like-m

inded people 
and together do som

ething to com
bat the plastic 

crisis. H
ow

 can w
e reduce or avoid our use of 

plastic? W
hat can be replaced by plastic-free 

item
s? G

lass or stainless steel bottles are a good 
alternative to plastic bottles. Envelopes can be 
easily folded together from

 paper. Food can be 
packed in beesw

ax cloth w
raps, screw

-top jars, 
or plastic-free cans. Vending m

achines, w
hich 

produce plastic w
aste w

ith every purchase, can 
be avoided. There are m

any different things 
that w

e can change, as show
n by »Plastic Free 

Cam
pus,« an initiative that supports schools and 

colleges around the w
orld in the fight against 

single-use plastic. Everything you need to know
 

is taught in online course m
odules: general 

Schools &
 colleges can start a sustainable m

ovem
ent

inform
ation about plastic, how

 to organize 
collections at school or college, choosing the 
right strategy for separating w

aste, and other 
organizations that support the cam

paign.

If a school or college does som
ething to 

becom
e plastic-free and m

ore sustainable, 
everyone ultim

ately benefits. Inspire others – in 
your class, on your course, through the student 
council or representative – and get going!

Any school or college can register. O
nce a 

teacher has confirm
ed the project, the »Plastic 

Free Cam
pus« team

 w
ill begin m

entoring 
the group on the m

odules. A course can be 
incorporated into a class or run outside of school 
hours. At the end, the school or college receives 
a »Plastic Free Cam

pus« certificate. It’s a big 
step tow

ards m
aking the daily environm

ent m
ore 

sustainable and also healthier, but above all 
plastic-free.
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G
lossary

Attention deficit hyperactivity disorder AD
H

D
 for 

short. Affected people have difficulty concentrating. 
The causes are partly genetic, but m

ay also be found 
in the environm

ent and environm
ental influences – 

including certain chem
icals such as 

 bisphenol A. 
 17

B
akelite A predecessor of m

odern plastic, nam
ed after its 

inventor Leo H
endrik B

aekeland. 
 39

B
enzene ring B

asic chem
ical structure found in m

any 
plastics. It consists of six carbon atom

s arranged in 
a ring, w

ith a hydrogen atom
 attached to each. It is 

draw
n as a hexagon.

B
io-based M

aterials such as plastic if they are at 
least partly m

ade of substances derived from
 living 

organism
s such as corn or w

ood. B
ecause additives 

are frequently used to m
ake them

, how
ever, they are 

often not 
 biodegradable.

 54

B
iodegradable Substances that can be com

pletely 
broken dow

n into their basic constituents, for exam
ple, 

w
ater and 

 carbon dioxide, by natural processes. 
The term

 is usually m
isleading w

hen applied to plastic 
because it can only be degraded under very specific 
tem

perature and pressure conditions, and also often 
leaves behind additives. 

 53

B
isphenol A chem

ical com
pound, also know

n as a 
horm

one disruptor. There are various bisphenols. The 
best-know

n is bisphenol A, w
hich is found in m

any 
plastics and coating varnishes. The substance enters 
the body w

ith food or through the skin, w
here it has 

a sim
ilar effect to the horm

one estrogen. It interferes 
w

ith the developm
ent of the sexual organs and m

any 
other bodily processes. 

 17

B
lank Com

pact m
old from

 w
hich a final product is 

m
anufactured. In the case of plastic bottles, the 

source m
aterial is m

olded into a blank, w
hich is later 

heated and inflated to form
 the finished bottle.

B
reak Free From

 Plastic A global m
ovem

ent dedicated 
to a future w

ithout 
 single-use plastic and 

solutions to the plastic crisis, connecting m
ore than 

11,000 people and organizations w
orldw

ide.

B
utane Colorless, flam

m
able, and easy to liquefy. It is 

com
m

only found in lighters, but can also be used as 
a refrigerant.

Cam
pus The grounds of a university, college, or school. 

Carbon dioxide 
 CO

2

Carbon Chem
ical elem

ent w
ith the sym

bol C. W
ithout 

carbon, there w
ould be no life on earth: It is found in 

all the large 
 m

olecules that m
ake up living things, 

and thus also in every plant. W
hen this life dies, the 

carbon ultim
ately rem

ains – w
hether in the form

 of 
 CO

2  after decom
position by m

icrobes, in the soil, in 
w

ater, or after m
illions of years as oil, coal, or gas.

Carbon cycle

W
H
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O

 TH
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Acrylonitrile butadiene styrene ABS for short. A 
com

m
on 

 therm
oplastic polym

er. Lego bricks and 
Playm

obil figures are m
ade of ABS.

Activists People w
ho take a stand on an issue, for 

exam
ple by participating in environm

ental or other 
political groups. 

Additives Substances that are added during the 
production of plastic, for exam

ple to m
ake it m

ore 
durable, to color it, or to change its plasticity. 

 13

Anticaking agent Substance added to a m
ain product to 

m
ake it easier to spread. In som

e cosm
etic products, 

 m
icroplastic 

 particles prevent clum
ping. 

 15

Aquaculture

Atom
 Tiny building block that m

akes up all substances 
on earth. To date w

e have identified a little over 115 
different atom

s, for exam
ple 

 hydrogen or 
 carbon. Atom

s can join up to form
 

 m
olecules.

Cassava G
row

n in the tropics in South Am
erica, Africa, 

and Asia. The root tuber is a staple food in som
e 

countries.

Celluloid The first 
 therm

oplastic to be used on a large 
scale. Its source m

aterial is 
 cellulose. Celluloid is 

used, for exam
ple, to m

ake toys, eyeglass fram
es, and 

table tennis balls. In the past, cinem
atic film

 reels w
ere 

also m
ade of celluloid.

Cellulose The m
ost im

portant building block of plant cell 
w

alls – a 
 carbon com

pound.

Cellophane B
rand nam

e of one of the oldest plastic 
packaging m

aterials; thin, colorless, transparent film
.

CIS countries Countries that belong to the 
Com

m
onw

ealth of Independent States. M
ost of the 

countries that em
erged after the collapse of the Soviet 

U
nion joined together to form

 the CIS.

Chain reaction

Chloroprene Colorless, pungent liquid, used m
ainly to 

m
ake 

 neoprene and gaskets. The liquid and its 
vapors are toxic and carcinogenic.

Clim
ate Tem

perature and precipitation over a long period 
of tim

e. N
ot to be confused w

ith w
eather, even though 

there are sim
ilarities. The earth’s clim

ate stands in a 
com

plex relationship w
ith m

any processes; recently, 
hum

ans have begun to change the clim
ate through 

the m
assive production of 

 greenhouse gases. This 
is m

ainly due to the use of coal, oil, and gas.

CO
2  Abbreviation for the gas carbon dioxide, w

hich m
akes 

up 0.03%
 of the air w

e breathe. Living beings exhale 
it, plants absorb it and, w

ith the help of light energy, 
convert it into sugar and ultim

ately, for exam
ple, into 

 cellulose. A lot of CO
2  is em

itted w
hen coal, oil, or 

gas are burned. It then acts as a 
 greenhouse gas in 

the atm
osphere.

CO
2  equivalent In addition to carbon dioxide, other

 greenhouse gases such as m
ethane also dam

age 
the clim

ate - but to a different extent. 
 M

ethane 
rem

ains in the atm
osphere for less tim

e than 
 CO

2 , 
but heats up the clim

ate m
uch m

ore during this 
short period. In order to com

pare greenhouse gases, 
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G
lossary

the effect of CO
2  is used as a 

 benchm
ark. The 

harm
fulness to the 

 clim
ate of the other gases is 

converted into w
hat are know

n as CO
2  equivalents. 

This allow
s us to state total greenhouse gas em

issions.

Conventional farm
ing All farm

s that are not officially 
certified as organic. In contrast to organic or ecological 
farm

ing, 
 synthetic fertilizers and 

 pesticides are 
allow

ed and antibiotics are less regulated in anim
al 

husbandry. Conventional farm
ing is very diverse – 

there are sm
all farm

s, large farm
s, ones that rely 

heavily on technology, and m
any others that do not.

Cooperative A voluntary association or business 
organization that is ow

ned by the people w
ho w

ant 
to run a farm

 or business together w
hile prom

oting 
com

m
on values or objectives.

Cracking A chem
ical process during the production of 

plastic in w
hich long-chain hydrocarbons are broken 

dow
n into sim

pler 
 m

olecules such as 
 ethylene. 

Crystalline in crystal form
, consisting of crystals

D
istillation Chem

ical process to extract a specific 
com

ponent from
 a liquid. To do this, the m

ixture is 
heated until it evaporates and then cooled, w

ith the 
com

ponents liquefying at different tim
es.

D
ioxins Pollutants produced, for exam

ple, w
hen 

certain types of plastic are incinerated. They are 
 

persistent, considered carcinogenic, and can cause 
the abnorm

al developm
ent of 

 em
bryos, as w

ell as 
m

any other diseases. 
 29

D
isposable The opposite of 

 reusable. D
isposable 

packaging can only be used once.

Elastom
ers Plastics that can be deform

ed at room
 

tem
perature, for exam

ple 
 synthetic rubber. 

 12

Em
bryo

Em
issions The release of certain substances, often 

 pollutants, into the atm
osphere.

Entanglem
ent

Ethane Colorless and odorless gas that is an im
portant 

com
ponent of natural gas. It is also used for heating.

Ethylene Colorless gas w
ith a sw

eet, unpleasant odor. It is 
used by the plastic industry as a constituent m

aterial 
for m

any types of plastic.

Final disposal site Place w
here w

aste that rem
ains toxic 

or hazardous for centuries or even longer is stored.

Fleece Pile fabric often w
oven from

 plastic fibers and 
frequently used for functional clothing or blankets.

Form
aldehyde Pungent gas that is considered 

carcinogenic. It is used to produce resins and 
adhesives, for exam

ple for the furniture industry, as 
w

ell as som
e plastics.

Fracking H
ydraulic fracturing, or fracking for short, is 

a technical process used to extract gas or oil from
 

subterranean rock. To do this, a liquid m
ixed w

ith sand 
and chem

icals is injected into the depths. Som
e of 

the chem
icals are extrem

ely toxic and can enter the 
groundw

ater. 
 59

Free radicals 
 Atom

s or 
 m

olecules that are 
particularly reactive. In plastic production, they are 
used to set off a 

 chain reaction in w
hich thousands 

of individual m
olecules com

bine to form
 long chains.

G
lobal sales The total am

ount of m
oney a com

pany 
earns for the products or services it sells. It is not the 
sam

e as profit, as global sales also include the costs of 
production, m

aterials, and personnel. 

G
raphite Sm

all gray platelets of 
 carbon. W

e know
 

graphite from
 pencil leads. The m

ineral is extracted in 
m

ines or produced artificially.

G
reat Pacific G

arbage Patch The largest of the oceanic 
garbage patches. It is located in the N

orth Pacific 
and covers an area four tim

es the size of G
erm

any. 
B

ecause m
uch of the plastic soup drifts beneath the 

ocean surface, its true dim
ensions are m

uch larger. 
 43

G
reenhouse gas The atm

osphere, i.e., the air that 
surrounds our planet, consists of m

any different gases. 
Som

e of them
 are called greenhouse gases. They 

absorb heat radiation from
 the earth and radiate it 

back to the ground. This keeps the earth from
 getting 

too cold. The m
ost w

ell-know
n greenhouse gas is

 
 CO

2 .

G
reenw

ashing To color som
ething green: This is w

hat w
e 

call it w
hen com

panies use advertising to try to m
ake 

them
selves look environm

entally friendly, even though 
it m

ay only be a tiny part of w
hat they do. The idea is to 

distract from
 these other things.

H
D

PE Short for high-density polyethylene. Subgroup of 
the plastic 

 polyethylene. Called »high-density« 
because the chains of the large 

 m
olecule have 

m
inim

al branching. This m
akes the plastic rather hard 

and stiff, in contrast to 
 LD

PE. 
 11

H
ong Kong SAR

 The m
etropolis of H

ong Kong is located 
on a peninsula and several islands on the southw

est 

coast of China. SAR stands for »special adm
inistrative 

region.« Alm
ost eight m

illion people live in H
ong Kong, 

w
hich is also hom

e to one of the w
orld’s ten largest 

container ports.

H
um

us

H
ydrogen The lightest chem

ical elem
ent, abbreviated 

w
ith the chem

ical sym
bol H

.

Im
ports and exports The m

ovem
ent of goods across 

national borders.

Industrialization Period of hum
an history in w

hich 
w

orking life and production fundam
entally changed: 

from
 rural life w

ith farm
s and trades to factories w

ith 
w

age labor and m
ass production. In Europe, the 

process of industrialization began in the late 18th 
century.

Industry and industry sector Collective term
 for 

all factories and businesses involved in the m
ass 

production of goods. Som
etim

es also in reference to 
a specific industry sector, for exam

ple , the plastic or 
textile industries. Raw

 m
aterials such as oil or iron are 

essential to industry processes.

Injection w
ells Injection w

ells are w
ells drilled into deep 

layers of the earth. W
ater and chem

icals are injected 
at high pressure into these layers.

Interm
olecular forces W

eak attractive or repulsive forces 
that act betw

een 
 atom

s, ions, and 
 m

olecules. 
They are w

eaker than chem
ical bonds, but still 

influence the properties of a substance.

IQ
 Intelligence quotient. Indicates the general m

ental 
ability of a person. An IQ

 of 100 is considered the 
average, w

hile above an IQ
 of 130 a person is said to be 
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highly gifted. An IQ, how
ever, doesn’t say m

uch about 
a person. There are m

any types of intelligence, and not 
all are covered by IQ.

Isoprene Source m
aterial for 

 synthetic rubber, 
w

hich w
as one of the first plastics to be used for tire 

production, am
ong other things.

Landfill D
um

ping ground for garbage or scrap.

LD
PE Soft 

 polyethylene. LD
 stands for »low

-density,« 
because the 

 m
olecule chains are strongly 

branched. See also 
 H

D
PE. 

 11

Legally binding D
escribes an agreem

ent that has been 
finalized and can no longer be challenged in court.

Life cycle In this book, w
e use the term

 to describe the 
various stages that a plastic product goes through: 
from

 the extraction of raw
 m

aterials to m
anufacturing, 

transportation, use, and disposal. Environm
ental and 

health im
pacts can be seen throughout the life cycle 

of plastic. B
ut there are also approaches for solutions 

everyw
here.

Lobbying Representation of interests for a specific 
group, such as the plastic industry or environm

ental 
associations. O

bjective: to influence policy on behalf 
of the group.

M
acroplastic Pieces of plastic larger than five 

m
illim

eters. See also 
 M

icroplastic. 
 49

M
ajor G

roup for Children and Youth A platform
 for 

young people that brings the concerns of children and 
youth to the 

 U
N

.

M
ariana Trench An approxim

ately 2,500-kilom
eter-long 

depression in the Pacific O
cean. It is located about 

2,000 kilom
eters east of the Philippines and at its 

greatest depth is 11 kilom
eters below

 sea level. This is 
the deepest know

n point in the ocean. 

M
elam

ine A chem
ical substance from

 w
hich m

elam
ine 

resins are produced w
hen com

bined w
ith  

 
form

aldehyde. They are used as unbreakable plastics 
for item

s such as children’s tablew
are. W

hen exposed 
to heat of m

ore than 70 degrees Celsius, the basic 
constituents, w

hich are toxic, can escape into the 
atm

osphere.

M
enstrual cup

M
ethane Flam

m
able, colorless, and odorless gas that 

acts as a pow
erful greenhouse gas in the atm

osphere. 
It is produced w

hen plant or anim
al rem

ains rot 
w

ithout access to air. M
uch of it escapes from

 
 landfills, 

 sew
age treatm

ent plants, and factory 
farm

ing. B
ut the biggest problem

 for the 
 clim

ate is 
m

ethane from
 oil and gas w

ells: M
ethane is the m

ost 
im

portant com
ponent of gas, and a great deal of it 

escapes into the atm
osphere during gas production.

M
igration In the context of plastic, the term

 describes 
the transfer of 

 particles or chem
icals from

 plastic 
dishes or packaging into food or beverages.

M
icroplastic Plastic 

 particles that are betw
een five 

m
illim

eters and one-thousandth of a m
illim

eter in 
size. Particles or fibers sm

aller than 0.001 m
illim

eters 
are called nanoplastics. Prim

ary m
icroplastic is 

intentionally m
anufactured, such as beads for skin 

scrubs. Secondary m
icroplastic is a decom

position 
product, an exam

ple being the abrasion from
 car tires. 
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M
olecule G

roup of at least tw
o 

 atom
s held together by 

chem
ical bonds. These groups m

ay consist of identical 
or different atom

s. Large m
olecules m

ay be m
ade up 

of m
any tens of thousands of atom

s.

M
ontreal Protocol Agreem

ent signed by 24 countries 
and the European Com

m
unity (predecessor to the EU

) 
in 1987. These countries pledged to stop producing 
or consum

ing substances that dam
age the 

 ozone 
layer. The agreem

ent is considered a positive exam
ple 

of successful cooperation betw
een countries in the 

field of environm
ental protection.

N
atural resources Raw

 m
aterials or energy sources 

occurring in nature that are used by hum
ans. They 

include oil deposits, m
etals, sand, w

ater, but also 
things like arable land, forests, the sun, or the w

ind.

N
eoprene Foam

ed synthetic rubber. N
eoprene provides 

excellent insulation and is w
ater-repellent, w

hich is 
w

hy it is also used to m
ake diving and surfing suits.

N
G

O
 N

on-governm
ental organization, as opposed to a 

governm
ental organization. U

sed prim
arily for groups 

that cam
paign for environm

ental and social causes. 
Exam

ples include G
reenpeace or D

octors W
ithout 

B
orders.

N
IAS Short for non-intentionally added substances. These 

substances get into plastic, for exam
ple, because 

chem
icals react w

ith each other or are transform
ed 

during degradation. They are not alw
ays know

n, even 
to the com

panies that produce them
, and can 

 m
igrate from

 packaging and tablew
are into food. 

 14

O
cean plastic Actually m

eans plastic w
aste in the ocean, 

but the term
 is not clearly defined. Som

e com
panies 

like to claim
 that their products use recycled ocean 

plastic. They w
ant to look good, but it’s just 

 
greenw

ashing. M
ost of the plastic w

aste is collected 
from

 beaches. M
ost of the plastic in the oceans cannot 

be retrieved. 
 55

O
ffshore industry W

ind turbines, oil and gas production 
facilities at sea, as opposed to »onshore« sites. 
O

ffshore facilities that are no m
ore than five 

kilom
eters from

 the coast are described as being 
»near-shore.«

O
rganic Substances that originate in living nature. 

B
iological w

aste, for exam
ple, is organic. O

rganic 
com

pounds are chem
ical com

pounds that contain 
 

carbon.

O
zone layer The part of our earth’s atm

osphere w
here 

the largest am
ount of the gas ozone is found. It acts 

as a shield from
 harm

ful U
V radiation, w

hich causes 
sunburn on our skin, for exam

ple. Som
e m

an-m
ade 

gases cause dam
age to the ozone layer, w

hich is 
referred to as the ozone hole.

PA
 Abbreviation for polyam

ides, a group of plastics from
 

w
hich extrem

ely tear-resistant fibers are m
ade. 

Polyam
ides are also found in m

any m
ultilayer film

s 
used to package m

eat or cheese.

Pellets Sm
all round or cylindrical pieces of plastic, w

hich 
in larger quantities are also called granules. Plastic 
factories supply m

any types of plastic in this form
 to 

com
panies, w

hich then m
elt them

 dow
n and m

old 
them

 into their products. Pellets are convenient 
because they can be filled into bags and loaded 
onto ships. B

ut the tiny pieces easily end up in the 
environm

ent, m
any of them

 in the ocean. 
 23

Perlon B
rand nam

e of a stable synthetic fiber in the group 
of plastics know

n as polyam
ides ( 

 PA
). It becam

e 
fam

ous as a m
aterial for w

om
en’s stockings and 

pantyhose.

Persistent Property of som
e chem

ical com
pounds that 

degrade very poorly by natural processes and rem
ain 

in the environm
ent for a very long tim

e.

Pesticide Technical term
 for substances used prim

arilyin 
 conventional farm

ing to kill organism
s that are 

considered harm
ful, such as certain insects, fungi, or 

plants. M
any pesticides originate in the oil and gas 

 
industry. 
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PET Abbreviation for polyethylene terephthalate, a m
ostly 

transparent plastic in the
 polyester fam

ily. Know
n 

as a m
aterial for 

 disposable and 
 reusable 

bottles.
 11

Petition W
ritten com

plaint to an authority, m
inistry, or 

parliam
ent. It can be subm

itted by individuals or 
groups.

Petroleum
 Interm

ediate product in gasoline production; 
can be further processed to m

ake fuels or plastics. 
 23

Phenol Colorless, solid chem
ical used in the production of 

various plastics.

Photographic paper Paper coated w
ith a light-sensitive 

layer and used to produce photos. M
ost photos today 

are printed w
ith color printers.

Pigm
ents Color particles, in their dry form

. They can be 
bound in oil or w

ater.

Pollutants Substances that are harm
ful to hum

ans, 
anim

als, or plants.

Polycarbonate A stable, scratch-resistant plastic 
abbreviated PC and part of the 

 polyester fam
ily. 

It is used to m
anufacture CD

s, D
VD

s, and B
lu-rays. 

Also suitable as a glass substitute, for exam
ple for 

eyeglasses.

Polyester G
eneric term

 for various plastics, including 
 PET and 

 polycarbonate. O
ften used to 

m
anufacture synthetic fibers that are processed into 

textiles.

Polyethylene The m
ost w

idely used plastic of all, 
abbreviated PE. D

epending on the m
ethod of 

production, polyethylene can be soft ( 
 LD

PE) or rigid 
( 

 H
D

PE). 
 11

Polym
er Very long 

 m
olecular chain consisting of 

m
any repeating m

olecules, the m
onom

ers. Artificial 
polym

ers are the basis for the production of all types 
of plastic.

Polym
erization Chem

ical reaction in w
hich individual 

m
olecules are joined together to form

 long 
 

m
olecular chains.

Polystyrene O
ne of the oldest types of plastic, in foam

ed 
form

 know
n as 

 Styrofoam
.

PP Abbreviation for polypropylene, one of the m
ost 

com
m

only used plastics of all. PP can w
ithstand 

tem
peratures of up to 100 degrees Celsius and is used 

in m
any types of packaging. 

 11

Propane Colorless gas that occurs naturally and is 
obtained separately w

hen drilling for petroleum
; can 

also be produced as a byproduct in the processing of 
petroleum

. Propane gas is som
etim

es used in hom
es 

for cooking.

Radioactive Substances in w
hich the 

 atom
ic 

nucleus is not stable but decays, releasing high-
energy radiation. It is used in nuclear pow

er plants 
to generate electricity, or in m

edicine for X-rays. 
Radioactive radiation is generally very dangerous to 
hum

ans and other living beings. It can dam
age cells 

and organs.

Ratification The act of giving form
al consent to a 

contract or agreem
ent. O

ften refers to treaties 
betw

een nations under international law
. 

Recyclate M
aterial produced during plastic 

 recycling 
that can be reused. It can be granules of crushed 
plastic or a m

ass produced by m
elting. O

ften it also 
contains plastics that have not yet been used, such as 

 pellets left over from
 production.

Recycling Process in w
hich used products or w

aste 
are m

ade useful again. M
ost packaging is hard to 

recycle because it is m
ade up of m

any different 
com

ponents that are alm
ost im

possible to separate. 
Plastic recycling is difficult: The quality of the raw

 
m

aterial decreases and needs to be im
proved by using 

additives. It often results in inferior products. 
 35

Recycling codes Can be found on packaging. N
um

ber 1 
to 7 are plastics. The labeling is used to facilitate the 
recycling of certain substances. 

 11

Regulation In our context, w
hen policym

akers decide that 
certain substances or products m

ay only be used in a 
restricted m

anner or not at all. 

Regulation System
 in w

hich packaging is used several 
tim

es. The opposite of 
 D

isposable. Exists in som
e 

countries, especially for beverage containers. W
hen 

they are em
pty, they are returned to the store for their 

deposit. They are then cleaned and refilled. G
lass 

bottles can be reused up to 50 tim
es. 

 36

Residue U
nw

anted substance that rem
ains w

hen a 
product is disposed of or recycled.

Salt dom
e U

nderground structure in w
hich salt has 

accum
ulated. Caves rem

ain w
hen the salt is m

ined, 
som

e of w
hich are used as underground dum

ps for 
nuclear or other hazardous w

aste.

Sew
age plant A plant in w

hich w
astew

ater is treated. 
W

hat rem
ains is sew

age sludge, w
hich contains 

m
any nutrients but also pollutants and, for exam

ple, 
m

icroplastic. Som
e of it is used as fertilizer in fields, 

w
hile other sew

age sludge is incinerated or stored in 
landfills. 

 51

Shellac Yellow
ish resin m

ade by the lac bug or lac insect. 
It is used, am

ong other things, as a protective coating 
or as a polishing agent. In the past, it w

as used to 
m

ake records.

Solvents Liquids in w
hich other substances dissolve 

w
ithout undergoing a chem

ical reaction. M
any 

solvents are toxic.

Styrofoam
 Trade nam

e for foam
ed 

 polystyrene, a 
plastic used, am

ong other things, as packaging, for 
therm

al insulation, or in safety helm
ets.

synthetic From
 the ancient G

reek ›súnthesis‹: putting 
together, com

position; in the present context, it m
eans 

synthetic m
aterials that im

itate natural substances 
but are actually m

an-m
ade.

Synthetic rubber Today, m
ore than half of all rubber 

used is produced artificially by 
 polym

erization, 
m

ostly from
 oil or gas. O

riginally, the raw
 m

aterial w
as 

obtained from
 the m

ilky sap of certain plants, such as 
the tropical rubber tree. This is natural rubber, w

hich is 
used for such things as printing inks or plasticizers.

Taboo A cultural or religious-based prohibition or 
unw

ritten law
 that restricts or inhibits certain actions.

Tectonic shifts O
ur earth is m

ade up of different layers: 
At the center is the earth’s core, w

hich is surrounded 
by the m

antle and topped off by the earth’s crust. The 
crust is m

ade up of seven large tectonic plates, also 
called continental plates. These plates m

ove, in som
e 

cases by several centim
eters per year. They can drift 

apart, rub against each other, or collide.

Teflon B
est-know

n trade nam
e for the plastic 

polytetrafluoroethylene (PTFE). It is used as a coating 
to protect against aggressive chem

icals or as a heat-
resistant non-stick coating for pots and pans. It is 
also used in the m

edical technology and aerospace 
industries.
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Therm
oplastics Plastics that can be deform

ed w
ith heat, 

even m
ultiple tim

es. They can therefore be m
elted 

dow
n and reused.

Therm
osets Rigid plastics that cannot be deform

ed. 
 12

Threshold value Specified value that m
ust be adhered 

to – for exam
ple, for the am

ount of 
 pollutants in a 

product.

Thyroid B
utterfly-shaped gland in the neck w

hose 
horm

ones control num
erous bodily processes.

Toxic 
 13 

U
N

 The U
nited N

ations. It w
as founded as a global peace 

organization in 1945 and today also aim
s to foster 

international cooperation, protect hum
an rights, and 

solve urgent problem
s in the international com

m
unity. 

Currently, 193 countries are m
em

bers of the U
N

.

Viscose Viscose fibers are produced by chem
ical 

processes using naturally grow
n 

 cellulose. They are 
used to m

ake clothing and other textiles.

W
orld B

ank Special institution of the U
nited N

ations 
( 

 U
N

) based in W
ashington D

C, U
S, w

hose m
ain 

objective is to fight poverty.

Zero W
aste Concept, vision, and societal m

ovem
ent that 

aim
s to avoid w

aste w
herever possible. Key ideas: 

avoid unnecessary consum
ption, avoid w

aste, repair 
and 

 recycling instead of a throw
aw

ay culture. 

O
ur book is packed full of facts and figures. 

Plastic is a w
ide-ranging and com

plex topic. It 
is the subject of m

uch research, investigations, 
scholarly studies, and reports. Yet despite this, w

e 
still couldn’t alw

ays get our hands on all the figures 
w

e needed. The plastic problem
 is far from

 being 
fully researched, and w

e have only used sources w
e 

trust, w
hich are listed here. All w

ebpages w
ere m

ost 
recently accessed in April 2021.

Figures from
 different sources occasionally 

contradict each other. There m
ay be m

any reasons 
for this. N

ot all countries collect plastic data in the 
sam

e w
ay. D

ifferent research projects look at one 
issue from

 different angles. In som
e places, w

e 
decided to use only figures from

 G
erm

any, as it’s 
easier to find specific figures from

 a single country. 
In G

erm
any, there are m

any research projects and 
scientifically-founded figures relating to plastic. 
The m

ain office of the H
einrich B

öll Foundation is 
in G

erm
any, and as a w

ealthy industrial nation that 
produces a great deal of plastic w

aste, w
e have a 

special responsibility to reflect on this topic. The 
figures, in any case, are alw

ays to be understood as 
illustrative, and therefore indicative of m

any other 
countries. 

M
ore inform

ation on our sources and links to 
docum

ents available online can be found here: boell.
de/unpacked or via this Q

R Code.

5 G
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 link &
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W
orld: M
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entary 
M

aterial, table S5 
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 D
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 D
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 D
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 D
ata for 2019: Roland G

eyer

22 O
ceana: Am
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istribution of the global population 2020, by continent 
 link

25 Law
, K. et al.: The U

nited States’ contribution of plastic w
aste 

to land and ocean. Science Advances, Vol. 6, no. 44, O
ctober 2020 

 link &
 Kaza, S. et al.: W

hat a W
aste 2.0: A G
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