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Plastics and 
sustainability?
Why this is possible – and how
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The most important plastic for our 
sector continues to be PET. Accord-
ing to Euromonitor, in 2018 it was 
used to produce 573 billion packag-
ing units for beverages. 

Light and nevertheless strong
Although plastic packages only 
weigh a few grammes, they are ex-
tremely stable and durable. Bever-
age containers made of PET, for ex-
ample, have a wall thickness of just 
a few tenths of a millimetre. Nev-
ertheless, they withstand a broad 
range of loads – during both pro-
duction and transport. Whether 
now a single PET bottle slips out of 
someone's hand while screwing it 
open or an entire pallet slips o�  a 
forklift truck: Unlike with glass bot-
tles, both the containers themselves 
and their content will remain intact.

Fact check No. 1: 
Plastics – why do we use them at all?

Can be moulded into any shape
Packaging materials like PET, PE 
and PP belong to the thermoplas-
tics. They have the practical proper-
ty that they melt when heated up 
and harden when cooled down. This 
means they can be moulded into 
virtually any shape. And not just 
once, but over and over again. As a 
result, beverage and food producers 
can create an extremely broad range 
of packages from plastics – and can 
mould them into any desired shape 
again after they have been consumed 
and recycled.

Inexpensive and safe
Packaging plastics like PET can be 
produced extremely e�  ciently. 
This has a positive e� ect not only 
on the production costs, but con-
sequently also on the sales price of 
the fi nished products. At the same 
time, they protect sensitive goods 
like beverages, food and medicines 
against oxygen, germs and other 
harmful infl uences. This is particu-
larly the case for packaged water. 

To consumers in highly developed 
industrialised countries, this may 
appear to be an unnecessary lux-
ury. However, for the people who 
can't depend on either a strong in-
frastructure or a regional supply of 
drinking water or food, this can lit-
erally be a matter of life and death.

The fact that plastics have prevailed worldwide as a packaging material is no accident. For they o� er a whole range of 
unbeatable material properties.
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Plastics o� er a series of advantag-
es that in this combination can be 
covered by no other material. But 
it’s precisely one of these desirable 
properties, too, that often proves 
disastrous after they’ve been used: 
their longevity. 

For a package that protects a food or 
beverage from deleterious outside 
infl uences, for example, this is an 
indispensable function. If, howev-
er, the same package ends up in the 
natural environment, this advan-
tage is unfortunately transformed 
into its opposite.

However, it doesn't have to be that 
way. Quite the contrary: Even non-
returnable packages can serve as a 
valuable resource after they've been 
used. This particularly applies to 
beverage bottles. For they mostly 
consist of the high-quality plastic 
PET. When separated by type, this 
can be recycled virtually endlessly – 
for example, with the MetaPure 
technology from KRONES.

Fact check No. 2: 
Plastic – waste or a valuable resource?

The technology’s long since been 
available – so let’s use it!
But why then do such large quanti-
ties of plastic end up in the environ-
ment? Why isn't this resource used 
more? The answer is very simple: 
because fi rst a suitable infrastruc-
ture is required. And exactly that is 
still missing in many locations. 

Nation-wide waste management 
that o� ers all households a regu-
lar waste disposal: What appears to 
be self-evident to the inhabitants 
of most industrialised countries is a 
luxury elsewhere. According to es-
timates, approximately three bil-
lion people around the world have 
no access to controlled waste dis-
posal – yet. For in view of the press-
ing problems, an increasing number 
of organisations and countries are 
working on the establishment and 

expansion of a regional recycling 
economy. The ecological advantages 
are not the only incentive here. For 
as, for example, the non-profi t Ellen 
MacArthur Foundation emphasises, 
a closed raw material cycle can al-
so entail economic benefi ts for pro-
ducers and consumers. The increas-
ing demand for KRONES recycling 
systems – especially from emerging 
countries – shows: The enormous 
potential that recycling technology 
demonstrates has long been recog-
nised. Now it's a matter of putting 
this knowledge into practice! 

Facts and fi gures
■ Every year between 150,000 

and 200,000 tons of PET 
bottles are recycled with 
KRONES MetaPure systems.

■ The Ellen MacArthur Foun-
dation estimates that the 
value of unused plastic 
waste is still 80 to 120 bil-
lion dollars a year.

Data source:
Forum PET and Citigroup

Use it, throw it away and that's it? Absolutely not! High-quality plastic materials like PET can be recycled almost end-
lessly. The required technology is available at KRONES.
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There is still room for improvement
This is how high the percentage of 
recycled PET (rPET) in PET bottles 
was in 2016:
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What happens to the waste? Almost 
40 percent of the plastic waste col-
lected in the EU is incinerated for 
energy generation. This type of recy-
cling is defi nitely more sustainable 
than dumping the waste unused at 
disposal sites. However, material re-
cycling would be ideal, i.e. separated 
by type in closed cycles.

Recycling of plastic waste in 
Germany

Fact check No. 2: 
Plastic – waste or a valuable resource?

Data source:
European Parliament/Eurostat

Data source:
German Federal Environmental Agency/CONVERSIO Market & Strategy GmbH

Plastic manufacturing according to 
intended purpose in the EU member 
countries
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Recycling of plastic waste in the
EU member countries
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In discussions about environmen-
tally friendly types of packaging, it 
usually does not take long before 
bio-plastics are brought into the de-
bate. But there is something that 
is often overlooked: The ecological 
balance of bio-plastic is not neces-

Fact check No. 3: 
The complicated matter of bio plastics

sarily better than that of conven-
tional plastics. For “bio-plastics” is 
a collective term for a whole series 
of di� erent materials. And each of 
them involves its own advantages 
and disadvantages. 

The di� erence between bio and bio
The designation "bio-plastic" is not 
protected and is therefore used for 
an extremely varied range of prod-
ucts. Most of them can be classifi ed 
in one of two groups: in bio-based 
and in biodegradable plastics.

Biodegradable plastics decompose 
under certain environmental con-
ditions to water and CO2. Depend-
ing on the type of material, this can 
occur quickly or it can take a very 
long time. But to produce bever-
age bottles, a material is required 
that remains durable – especially 
under damp conditions. This is one 
of the reasons why biodegradable 
plastics cannot be the sole solution 
for the worldwide waste problem. 
On the contrary: The EU points out 
in its strategy paper on the recy-
cling economy that the designation 
“compostable” could even induce 
consumers to throw away packages 
carelessly – and make the environ-
mental situation even worse. 

According to the German Federal 
Environmental Agency, even recy-
cling in industrial composting plants 
is not the most sustainable way to 
dispose of plastics. As bio-plastics 
mainly decompose to water and 
CO2, they do not contribute to the 
formation of humus or fertiliser. The 
Research Services of the German 
Bundestag therefore fi nd it to be 
ecologically more sensible to either 
use them for material recycling or 

at least to incinerate them for ener-
gy generation. However, in both cas-
es conventional plastics prove to be 
considerably more e�  cient. 

Bio-based plastics are not man-
ufactured from crude oil, but in-
stead from renewable resources. 
When considered individually, that 
is a sustainable approach. Howev-
er, when the entire life cycle is con-
sidered, then bio-based plastics of-
ten have no ecological advantages, 
in the judgement of the Research 
Services of the German Bundestag. 
The reason: They are often produced 
from food crops cultivated especial-
ly for this purpose, such as maize, 
potatoes or sugar cane. In addition, 
the cultivation is usually not organ-
ic, but instead carried out with en-
ergy-intensive methods and using 
polluting pesticides and fertilisers. 
The ecological balance is a little bet-
ter for those bio-plastics produced 
from agricultural or forestry waste. 
But even these are – at least for the 
time being – not more sustainable 
than conventional plastics that are 
produced with energy-saving tech-
nologies and are held in a material 
cycle. 

Even if the name suggests otherwise: The ecological balance of bio-plastic is not necessarily better than that of con-
ventional plastic materials. For “bio-plastic” is a collective term for a whole series of di� erent materials. And each of 
them involves its own advantages and disadvantages.
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…   and what does that mean now?
Bio-plastics are not per se sustaina-
ble – for two reasons: 
■ There are a large number of 

bio-plastics, each with di� erent 
properties. 

■ The environmental balance of 
each individual plastic results 
from a complex interaction of 
individual infl uencing factors – 
some of them positive, some of 
them negative. 

The greatest di�  culty here: To get 
a handle on the global waste and 
resources problem, a material is re-
quired that 
■ meets the technical require-

ments of the manufacturing in-
dustry,

■ can be produced in su�  cient 
quantities and disposed of at a 
reasonable cost and

■ provides ecological advantages.

Fact check No. 3: 
The complicated matter of bio plastics

However, none of the bio-plastics 
available today could completely 
fulfi l all three requirements for bev-
erage packages. Of course, research 
on this subject continues and may 
still reveal the ideal material. But 
there's no reason to just stand by 
waiting for that to happen. For ex-
isting materials like PET can already 
be produced in a resource-saving 
manner and kept in a closed circuit 
today. The technologies and the 
know-how for a sustainable use of 
plastics are already there – we just 
have to introduce them into the 
world more and use them consist-
ently. 

Worldwide production volumes
Bio-plastics
■ 2016: 4.2 million tonnes (≈ 1 per-

cent of total plastics production)
■ 2021: Estimated 6.1 million 

tonnes

Plastics in general: 
■ 2017: 348 million tonnes, of that 

one-sixth in Europe
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Why don't we just do away with 
plastics? In view of the worldwide 
waste catastrophe, the desire for a 
plastic-free life is understandable – 
at least emotionally. However, from 
a rational standpoint, this will not 
do justice to either the plastics or 
the actual world we live in. For two 
reasons: For plastics 
■ fulfi l countless functions that we 

can no longer dispense with in 
our globalised and industrialised 
world.

■ cannot be completely replaced 
with alternative materials – at 
least not when all functional, 
economic and ecological advan-
tages remain unchanged. 

However, this does not mean that 
the way in which we handle plastics 
today is always practical and cor-
rect. For even if in many application 
cases it is not possible to dispense 

Fact check No. 4:
Conscious use instead of elimination

with plastic: There are plenty of pos-
sibilities to employ it more e�  cient-
ly, to use it more sustainably and to 
produce and process it in a more re-
source-conserving manner. 

Save packaging material with 
KRONES
Companies from the beverage and 
food industry fi nd a whole range of 
solutions at KRONES for both reduc-
ing their material consumption for 
packages and for generally design-
ing the life cycle of plastic products 
to be more sustainable. These in-
clude (among others):
■ Lightweighting: customer-specif-

ic bottle designs and secondary 
packages – including the ideal 
preform design

■ Flip Lid: an innovative container-
closure combination that
– stays together throughout a 

bottle’s entire lifetime.
– has been developed together 

with the closure experts at 
Aptar.

■ LitePac: pack strapping that uses 
up to 60 percent less material 
than comparable secondary pack-
ages made of fi lm

■ MetaPure: systems that 
– recycle PET and polyolefi ns to 

fl akes or pellets.
– produce various material qual-

ities – up to food-grade PET 
according to the FDA.

Whether as food packaging, in vehicles or as building materials: We encounter plastics in almost all areas of our every-
day life. A life without them is, realistically speaking, no longer imaginable – however a sustainable, e�  cient use of 
them. 
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Conclusion: Can plastic packaging 
be sustainable?
Yes, it can – if it is produced in a re-
source-saving manner and is kept 
in a closed circuit. Both is possible 
with the technology and services of 
KRONES. From a material-saving 
packaging design to low-energy 
container production and the recy-
cling of used plastic materials: We 
give PET bottles and other packag-
es the opportunity for a sustainable, 
environmentally friendly life – and 
that not only once, but again and 
again. 

Fact check No. 4:
Conscious use instead of elimination

Compared to the same quantity of 
new product, during its production 
1 kg of recycled PET (rPET) saves: 
■ 1.9 kg of crude oil (= 100 percent)
■ 1.5 kg of CO2 emissions (= 69.5 

percent)
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Less material per unit 
Two of the greatest advantages of 
plastic packages are: They can be 
produced energy-e�  ciently and 
consume far smaller quantities of 
material. A 0.5 litre glass bottle for 

Fact check No. 5: 
Plastics as climate protectors 

example weighs an average of 170 
grammes. In contrast, a non-return-
able PET container with the same 
capacity weighs just 20 grammes – 
and is therefore 88 percent lighter. 

Many units per lorry
The low weight of plastic contain-
ers also has a positive e� ect on the 
ecological balance of their shipping 
logistics. For the lighter a product is, 
the lower the fuel consumption is 

and the lower the related CO2 emis-
sions are during its transport. The 
fact that non-returnable PET bot-
tles are only formed to packs with 
fi lm or strapping, amplifi es this ef-
fect even more. For on the one hand, 
this eliminates the weight of the 
relatively heavy returnable crates. 
And on the other hand, they can be 
stacked on and next to each oth-
er virtually without empty space. 
Therefore, approximately six hecto-
litres of liquid fi nd space on a Euro 
pallet loaded with 0.5 litre non-
returnable PET bottles. In contrast, 
half-litre bottles in returnable crates 
only add up to four hectolitres per 
pallet – and as a result require a cor-
responding larger number of lorries 
for the same transport quantity. 

Fewer lorries for the next life
The di� erence is even greater when 
one life cycle ends and a new one 
begins: For packages like glass bot-
tles or cartons retain the same 
shape over each life phase – and 
therefore also result in the same 
transport costs every time. On the 
other hand, after being returned, 
non-returnable PET bottles can then 
be compressed to bales, recycled to 
fl akes or pellets and fi nally trans-
ported back to the fi ller as preforms. 
They then do not reach their fi nal 
size until they are back in the fi lling 
line on site. 

Plastics need not necessarily become an environmental problem. When used sensibly, they can even contribute to 
its solution. For when calculated over the entire life cycle, their ecological footprint is considerably smaller than one 
might think – especially compared to other materials.
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Conclusion: Which package is now 
the most sustainable? 
The question cannot be answered 
in general terms. As so often, it de-
pends on the specifi c application 
and its basic conditions. However, it 
is certain that the life cycle of plas-
tic non-returnable bottles can be 

Fact check No. 5: 
Plastics as climate protectors 

structured to be sustainable. Seen 
from a global standpoint, the costs 
are even lower than with returnable 
containers. That's because for the 
latter, a complex infrastructure is re-
quired that must be completely set 
up again in many countries – and 
that's very di�  cult to achieve, espe-
cially for structurally weakly devel-
oped regions with a high population 
density. 

The point of view often particular-
ly taken in Germany that returnable 
glass bottles always perform bet-
ter ecologically than non-return-
able PET, is outdated, as Benedikt 
Kauertz of the ifeu Institute points 
out. The reason: This argument orig-
inates from a time before the intro-
duction of the bottle deposit for 

non-returnable PET containers. 
Thanks to the meanwhile high re-
turn rate of approximately 97 per-
cent and the subsequent material 
or energetic recycling, the situation 
has, however, changed substantially. 
This proves to be especially impres-
sive in Switzerland: Their circulation 
system functions so e�  ciently that 
the Swiss Federal O�  ce of the Envi-
ronment meanwhile even advises 
its citizens to decide on non-return-
able PET bottles for ecological rea-
sons. 

Killing two birds with one stone 
Recycling systems for plastics have 
a throughput many times higher 
than that of the bottle washers re-
quired for a returnable system. As 
they convert waste into new prod-
ucts, they can also make a consider-
able contribution to eliminating the 
existing waste problem. And when 
consistently thought through to the 
end, a circulation system for non-re-
turnable plastics could even be han-
dled completely regionally with low 
transport costs. For with KRONES
technology all process steps – from 
bottle production to fi lling to recy-
cling – can be realised at one loca-
tion. 
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Especially on the Internet, it can fre-
quently be read that PET could con-
tain plasticisers or the hormone-like 
chemical bisphenol A. Both reserva-
tions are unfounded and are based 
on incorrect or misunderstood infor-
mation.

The facts about plasticisers and bi-
sphenol A
Plasticisers ensure that brittle plas-
tics become pliable and elastic. As 
a result, they can, for example, be 
used for the production of cables or 
sports shoes. On the other hand, no 
plasticisers are used for PET. On the 
contrary: Due to its material proper-
ties, PET is ideally suited to produce 
beverage containers. The addition of 
plasticisers would even impair this. 

Fact check No. 6: 
PET bottles and health

But why is there repeatedly talk of 
plasticisers in PET? Because there 
is a group of plasticisers that are 
called “phthalates” in the techni-
cal language – and they are often 
confused with a component of PET: 
terephthalic acid. Due to their hor-

Bisphenol A, or BPA for short, is a 
basic substance used to manufac-
ture polycarbonate and epoxy res-
ins. As it can have a hormone-like 
e� ect, it has been at the focus of 
criticism for several years. The EU 
reacted to the controversial discus-
sion by introducing a prohibition on 
using polycarbonate for baby bot-
tles in 2011. On the other hand, BPA 
is not used for the production of 
PET. 

mone-like e� ect for many applica-
tions, phthalates are rightly at the 
focus of criticism. However, even 
if their names sound very similar: 
Phthalates and terephthalic acid are 
two completely di� erent substances 
with di� erent properties. 

Substances that are hazardous to health are defi nitely out of place in food packaging. Then why do we often read 
that PET contains harmful plasticicers? The reason for this myth is a simple misunderstanding with serious conse-
quences. 
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WWF estimates that of the 78 mil-
lion tonnes of plastic packages used 
every year, 32 percent end up un-
checked in the environment – and 
most of them in the ocean. How-
ever, this does not mean the respon-
sibility for the waste problem lies 
solely with (emerging) countries 
near the coast. For the majority of 
the plastic waste is carried into the 
ocean via rivers from the interior of 
the country. Furthermore, in indus-
trialised countries like Germany as 
well, it is apparent that waste col-
lects in the environment – whether 
it's at the edge of cities, in public 
parks or on fi elds. 

Fact check No. 7: 
A question of attitude

What needs to be done?
Media and consumers increasingly 
express the desire to replace plas-
tics with alternative materials. But in 
view of the waste problem, nothing 
would be gained from it: Bio-plastics 
and other alternative materials also 
become a problem if they end up in 
the environment instead of being 
properly disposed of and recycled. In 
addition, plastics fulfi l so many func-
tions in our lives that a blanket re-
nouncement of them would be nei-
ther practical nor feasible. As a result, 
it would be more urgent and above 
all more e� ective to change the way 
we think and act. For plastics are 
not in themselves dangerous – but 
the often much to short-sighted 
handling of them is. 

Every individual is important 
Politics, business and consumers 
bear equal responsibility for improv-
ing this. At KRONES we are always 
thinking of practicable solutions. 
Whether material-saving packaging 
designs, energy and media-e�  cient 
enviro machines or recycling sys-
tems for PET and other plastics: Our 
solutions are targeted at making 
the sustainable use of resources as 
simple and profi table as possible. 
The driving forces behind them are 
our employees – the many doers at 
KRONES, who continually demon-
strate how much can be achieved 
with optimism, drive and 

a healthy portion of critical think-
ing. However, if it's a matter of en-
suring the future of our world, we 
bear the responsibility not only pro-
fessionally, but also privately. For 
every cigarette fi lter fl ipped away, 
every beverage bottle lost on the 

road and every package that is dis-
posed of anywhere besides in the 
collection of recyclables contributes 
in part to the problem. And as a re-
sult, each and every one of us al-
so has it in his/her own hands to 
change something about it. 

Plastics are a large part of the worldwide waste problem. But they are not its cause. For when plastic ends up in the 
environment, this is due to us human beings alone – exactly like the responsibility to change something about the 
problem.
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Fax  +49 9401 70-2488
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Internet www.krones.com

Fact check: 
the pros and cons of plastics
Packages are coming in for more 
and more criticism nowadays – 
especially when they are made of 
plastic. This is because, no matter 
how valuable and important plas-
tics are for the protection, transport 
and consumption of beverages and 
other products, the global litter 
problem and an increasing scarcity 
of natural resources are casting a se-
rious shadow on this material’s use.

And at KRONES as well, we can’t 
avoid dealing with this topic. Not 
only because a part of our sales is 
produced with technology and ser-
vices for PET lines, but also because 
we as a company have devoted our-
selves to the sustainable use of re-
sources. 

One thing is certain: There must be 
a radical change in the way people 
treat packaging and resources – and 
a shift away from the wanton con-
sumption of resources towards a 
closed-loop circular economy. We 
are fi rmly convinced that it is pos-
sible for PET and the other plastics 
materials used in packaging to have 
an environmentally compatible fu-
ture. Why? Because we have the 
technologies today to make the sus-
tainable use of these materials con-
ceivably simple and, most impor-
tantly, profi table.


