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LIFE CYCLE ASSESSMENT

While tasty beverages are the pride
and tradition of breweries, their
packaging account for a major share
of the carbon footprint.

Working with recycling and thinking climate smart is not new for the brewing industry.
As far back as the 19th century, we arranged a return system in order to reuse our
glass bottles over and over. When aluminium cans arrived from the US, we were
involved in creating the world's first nationwide deposit return scheme for cans.

This eventually included PET bottles. Single-use glass bottles are recycled to become
new bottles. We are good at depositing and recycling our packaging in Sweden - it
is part of everyday life for most people.

CHANGES ARE TAKING PLACE IN THE EU
Nowadays, there is a major focus on climate change and the environment, no matter
what sector you work in. This is positive and vital for our future here on Earth. The
brewing industry is now subject to a lot of new laws and regulations. One example
is the EU Directive that bans many single-use plastic items and extends the respon-
sibility of producers. As of 2024, the plastic caps must be tethered to our packaging
and stay attached to the PET bottle all the way to the recycling facility. At the same
time, the EU is working to coordinate packaging legislation and steer the packaging
sector towards climate neutrality.

The entire brewing industry has long been focused both on recycling and on new
types of packaging. But we must constantly adapt and be ready to test new solutions
- to become even better and reach increasingly challenging environmental targets.

THE BREWERIES' EFFORTS PAY OFF

The Swedish Brewers Association has regularly carried out life cycle assessments
of the packaging types used by our members. It is important to ensure that the
industry's efforts to reduce its environmental footprint show positive results.



| HowwE
MEASURED

The figures are an average
for each type of packaging.
The measurement covers

raw material extraction,
packaging production,
handling and transport
across the value chain to
consumers, and recycling of
the packaging. No beverage
production is included in the
environmental footprint. The
figures for 2018 have been
restated for comparability.
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This brochure is based on an assessment from 2023, using figures from 2022, and
shows the carbon dioxide equivalent (CO.e) per package corresponding to one
litre. It should not be considered a guide to the best type of packaging, but rather
a presentation of each packaging type's carbon footprint. The choice of packaging
is complex, and we need to consider a wide range of aspects in order to find the
best alternative. The previous study was based on figures from 2018.



SHARE AND CHARACTERISTICS
OF PACKAGING

There are many different types of beverage packaging on the market. All are
designed to protect the beverage in the best way possible along its journey — from
the brewery all the way to quenching the consumer’s thirst. At the same time, the
packaging should be as environmentally friendly as possible.

So which packaging is best? There are several aspects to consider, such as how
the beverage will be consumed, the amount required and the need to reseal the
packaging. Then the shelf life — such as photosensitivity and the need for an oxygen
barrier - must be considered. And not least — how the beverage will be distributed.

@® Tank 1% 4/\
Tetra/Pouch 1%
® Keg 3%
Returnable glass
bottle 2%
Single-use glass

bottle 4% PET 40%
Bag-in-box 5%

Market share of
packaging 2023.



COLLECTION
RATE

» 86% of all single-use
glass bottles are recycled

* 90% of all aluminium
cans and 86% of all PET

bottles are deposited

and recycled



CONSUMER PACKAGING

The PET bottle is ideal for people on the move. It is a flexible solution
because it is lightweight and resealable. All types of PET bottles in the
Swedish market must be included in our deposit return scheme and be
recyclable. In 2023, more than 86% of all PET bottles were deposited.

Most of the bottles are transparent/clear plastic and recycled into
a new bottle when they are deposited. The coloured bottles are recycled
to become other kinds of plastic products.

PET recycling is under rapid development and the amount of recycled
material varies depending on the size of the bottle. The share of bottles
made from at least 50% recycled material is 72% for 33 cl, 85% for 50 cl,
and 90% for 150 cl.

As of July 2024, all PET bottles sold in the EU must have tethered caps
under the EU's Single-Use Plastics Directive.

Consumers also appreciate aluminium cans because they are easy to carry.
The cans have a strong barrier protection that protects beverages from light
and oxygen, which extends their shelf life. A recent innovation — the Sleek
Can - is a slimmer and taller can that is rapidly gaining popularity
in the market. It is slightly more material efficient than the traditional can.
Producing new aluminium is energy-intensive, while only 5% of the energy
is needed to recycle the material and create new cans. That is why it is so
important to deposit aluminium cans, which we are good at in Sweden.
Nine of ten cans are returned for a refund. The material can be recycled
indefinitely with no loss in technical quality. On average, our aluminium
cans contain 60% recycled aluminium.

CARBON FOOTPRINT OF THE MOST COMMON CONSUMER PACKAGING IN 2022 VS. 2018

33 cl single-use glass bottle
50 cl single-use glass bottle
33 cl PET bottle

33clcan

33 cl sleek can

50 cl returnable glass bottle
20 cl Tetra Brik

50 cl can

50 cl PET bottle

33 cl returnable glass bottle

150 cl PET bottle kg CO,e/liter 2022
000 005 010 015 020 025 030 035 2018




Glass is also infinitely recyclable. Glass is a completely dense material that
helps to prolong the shelf life of the beverage. By collecting and recycling
the bottles, we have created a circular system where old glass bottles
become new ones.

Single-use glass bottles are dropped off at our recycling stations and then
taken care of by glass recycling facilities. Recycling glass by melting it into
new glass requires 20% less energy than making glass from new materials.
About 86% of the bottles are recycled.

The amount of recycled glass in each bottle ranges from 50-90%. The
amount of recycled material in coloured glass bottles is higher.

Swedish breweries have had a collection scheme for returnable glass
bottles since the end of the 19th century. Together, we have created stan-
dard bottles that can be returned to the store when they are empty. When
the customer purchases a beverage in a returnable glass bottle, they pay
a deposit that is refunded when the bottle is returned to the store. The
bottles are then returned to the brewery, where they are washed and filled
with a new beverage. Red and blue plastic crates are often used to carry
large numbers of bottles. On average, a 33 cl returnable glass bottle is filled,
drunk, deposited and washed about 40 times, and a 50 cl bottle about eight
times, before being crushed and used to make new bottles. The difference
is because the small bottle is more common in restaurants, which purchase
and return full crates. The large bottle, on the other hand, is more common
among consumers who tend to buy single bottles. These bottles are often
mistakenly sent for recycling rather than deposited in a store. The breweries
and Systembolaget stores are working hard to remind consumers that even
the large bottles are returnable.

Tetra Brik

The small tetra packs are lightweight and easy to take on outings. For food
hygiene reasons, the cardboard fibres in the packaging are not made from
recycled cardboard, but the material is recyclable and paper recycling
facilities can use it to make other products. The packaging cannot hold
carbonated beverages, so it is only used for fruit juice and other still drinks.

Plastic straws are now banned due to legal requirements, so each pack
has a cardboard straw instead.

BEST CHOICE FOR THE ENVIRONMENT

It is difficult to say what packaging is best from an environmental perspective. Returnable
glass can be a smart choice for short return flows and works well in restaurant operations,
for example. Single-use packaging is a better alternative for other flows. We need to
consider all transport flows as well as the recycling options available.



THE CARBON FOOTPRINT
OF PACKAGING

The brewing industry is constantly making improvements to reduce the carbon
footprint of our packaging. To achieve clear comparisons, the Swedish Brewers
Association gave the Swedish research institute RISE the assignment to calculate
the environmental performance of various packaging. The report focuses on the
actual packaging rather than its contents, and does not therefore include beverage
production. The calculations were made per package, corresponding to one litre of
beverage, and include raw material extraction, packaging production, handling and
transport across the value chain to consumers, and recycling of the packaging.

SOME CHANGES THAT LED TO A LOWER CARBON
FOOTPRINT COMPARED WITH 2018:

+ Higher proportion of recycled material in
many of the packages.

» Smaller amount of material and/or resource . =
consumption in several primary packaging '?‘
alternatives. - &

+ The launch of Sleek Can, which is more
material efficient than the traditional can. :

+ Less plastic in secondary packaging, and

a higher fibre proportion.

Players in all parts of the value chain ,},

ensure the use of climate smart energy Ly -

sources and a higher share of renewable

fuels in transport. /
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PEOZ Returpa

The large 150 cl PET bottle has the lowest carbon footprint of the consumer packaging.
It is also the packaging that has reduced its carbon footprint most since the previous
study — a 32% reduction. For both PET bottles and aluminium cans, the larger the
volume contained in the package the better for the environment.

CIRCULAR SYSTEMS ARE BEST FOR THE CLIMATE
The low emission rates of PET bottles and aluminium cans are mainly due to the
fact that they are primarily made from recycled materials. This is possible because



we have a well-functioning deposit
return scheme here in Sweden and
because we are good at depositing.
The material is returned and reused
in a circular system. At the same time,
producers are actively engaged in
further development at all levels. Raw
material extraction accounts for most
of the carbon footprint of packaging.
By recycling, we are reducing the car-
bon footprint dramatically. The same
applies to single-use glass bottles.
Returpack takes care of all alumin-
ium cans and PET bottles that are
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deposited in Sweden. The current recycling rate is almost 89%. The breweries take
care of the returnable glass bottles, which are washed and reused. Svensk Glasater-
vinning (SGA) receives and recycles 86% of all single-use glass bottles sold on the
Swedish market. The target is a 100% recycling rate for beverage packaging and the
industry is working hard to make this a reality.

The brewing industry is committed to effective circular recycling. In simple terms,
this means that a can will become a can and a bottle will become a bottle. This
circular system is best for the environment.

The proportion of recycled PET bottles is steadily increasing. Under the EU's
Single-Use Plastics Directive, PET bottles will be required to contain at least 30%
recycled plastic from 2030. Sweden is already well above the target. Depending on
the size of the bottle, 72-90% of our PET bottles contain at least 50% recycled plas-
tic. PET bottles were previously made from 100% fossil-based raw materials, but the
production of bio-PET is increasing and presenting new opportunities.

THE BAG-IN-BOX FORMAT IS STILL NUMBER ONE
The carbon footprint of all except two types of packaging has been reduced. These are
bag-in-box (BIB) and Tetra Brik packaging, which have risen slightly since the previous
measurement. The main reason is that they are now made from more eco-friendly
materials, which have made them slightly heavier. The bag-in-box packaging is already
at a low footprint and maintains its position as the most climate-smart alternative.
Because of Tetra Brick's new cardboard straws, it is too early to calculate the environ-
mental gains. The plastic straw is gone, which is positive because reducing single-use
plastics is important. But at the same time, the new straws are heavier to transport.
Despite the high collection rate, single-use glass bottles account for the highest
carbon footprint. A lot of material is required per litre of beverage, combined with the
fact that it is single-use packaging. But improvements are being made here. The weight
of the bottles has been reduced, especially in the cap and secondary packaging.



CARBON FOOTPRINT

KG CO: PER LITRE OF BEVERAGE 2022

33 cl single-use glass bottle

50 cl single-use glass bottle

33 cl PET bottle

33 clcan

33 cl sleek can

50 cl returnable glass bottle

20 cl Tetra Brik

50 cl can

50 cl PET bottle

33 cl returnable glass bottle

150 cl PET bottle

30 | keg

11 kl tank

10 | bag-in-box

0.13
0.1
0.1
0.10
0.10
0.09
0.09
0.09
0.05
0.04
0.03
0.01

0.33

0.33



SPECIAL
PACKAGING

In addition to the bottles and cans, which are suitable for direct consumption of
beverages, there are additional packaging alternatives serving other needs. In hotels
and restaurants, bag-in-box, stainless steel kegs and tanks are common. We have
measured the carbon footprint here as well. You can read about three types of
beverage packaging that are suitable for large volume beverage dispensing below.
The washing of drinking glasses or similar is not included in the assessment.

BAG-IN-BOX

Bag-in-box is the most resource-efficient packaging, since it usually contains soft
drink concentrates. Transportation is direct from the brewery to the restaurant. The
measurement refers to the carton containing 10 litres of beverage but the beverage
volume increases on site when the concentrate is mixed with water. Since the previous
measurement, there is more recycled material in the packaging, which makes it
slightly heavier. The carbon dioxide equivalent (CO2e) for bag-in-box dispensing

of beverages is 0.01 kg per litre.

STAINLESS STEEL KEGS

Stainless steel kegs are a common packaging solution for draught beer and cider.
The keg holds 30 litres and can be reused more or less indefinitely. It circulates more
than six times per year and comprises 83% recycled material. The CO:e for stainless
steel keg dispensing of beverages is 0.04 kg per litres.

TANKS

Restaurants and event facilities that sell large volumes of beer are offered tanks
instead of keg deliveries. The tanks hold 8,000-14,000 litres and at the restaurants,
the beer is filled in stationary tanks. The most common size of a restaurant tank is
1,000 litres. The CO:e for tank dispensing of beverages is 0.03 kg per litre.



THE SWEDISH BREWERS ASSOCIATION

The Swedish Brewers Association is the oldest trade organisation in Sweden and
has represented the Swedish brewing industry since 1885. Our members produce
beer, cider, soft drinks, water and other brewery products. Together with our
members, we work towards an innovative and growing industry that contributes to
job opportunities, taste experiences and a healthy drinking culture. The Swedish
Brewers Association consists of around 30 members who together brew and

produce about 90% of all beer, cider, water and soft drinks in Sweden.

www.sverigesbryggerier.se

SVERIGES
BRYGGERIER

Trade organisation for the
Swedish brewing industry



