Re:waste
– How Sweden is rethinking resources
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Waste, rubbish, litter, refuse. There are
almost as many names for waste as there
are problems associated with it.
Poorly managed waste is contaminating
the world’s oceans, increasing toxicity
in the environment, clogging drains and
causing flooding, transmitting diseases,
increasing respiratory problems from
waste burning, and harming animals
that consume waste. We all contribute to
the mounting challenge as we add used
products to the waste management system.
Some products are designed to last only
a few minutes, while others can be used
for hundreds of years.
Reaching a sustainable solution to waste
will require a joint effort involving
politics, research, innovation and citizen
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dedication. Companies need to start
taking on more responsibility, in terms of
manufacturing processes, product design
and choice of materials. Governments
need to ensure proper waste management
systems. Individuals need to shoulder
more responsibility in terms of reducing,
reusing and recycling.
By scrutinising every phase of a product’s
life cycle, we have a chance to build
sustainable consumption patterns.
Change is needed in every phase,
from design to disposal. The linear
model of ‘take, use and waste’ needs
to move towards more circularity –
to stop waste before it becomes waste.
So, let’s take a closer look at the
different phases of a typical product’s
life cycle.

Waste hierarchy is a set of principles
to guide waste management systems.
It can be illustrated as a series of
steps, where the highest step has
the most effect, and the lowest is
a last resort only. It can be used by
individuals but should definitely
be adapted also by producers and
governments.
Illustration: Kidler

This is how much rubbish
Anders Andersson’s family
generated during one year:
117 kilos in the rubbish bin
that could not be recycled
52.5 kilos of glass
15 kilos of electronics
and batteries
127 kilos of paper
49.5 kilos of plastic
16.5 kilos of metal
+ 106 kilos of food waste
Total:

483.5 kilos

Photo: Anders Andersson
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Big decisions at
the drawing table

Our product’s life cycle starts long before
the assembly line. Current patterns are
mostly based on the linear system, from
digging up resources, processing and
using them, to discarding them as waste.
Switching to a circular model is a process
that starts when our product is designed,
and its components and materials are
defined.

content. Material choice and design will
also affect whether and how much of the
product can be recycled. If, for example,
our product consists of different materials
that have been glued together, it is
difficult to separate and recycle.

Another crucial step is to replace harmful
chemicals with natural components or
safe chemicals. Not-for-profit ChemSec
To designers, values such as aesthetics,
has developed a list (SIN – substitute
function and usability matter a great deal. it now) of chemicals that pose a threat
But design choices also affect what resources to human health and the environment.
we use, which hazardous components
Companies can consult the list before
we end up with, and the longevity and
they start production.
recyclability of our product. With more
knowledge about these areas, designers
Designing products that consumers want
can make better choices in their work.
to keep and care for is another crucial step.
Companies can make products last
By considering the full life cycle of
longer by using more durable materials,
a product, companies can curtail or
improving repair and maintenance
eliminate the use of virgin raw materials
opportunities, as well as prolonging the
by increasing the percentage of recycled
life of individual materials.
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Stockholm Central Station with
interior designs by Green Furniture
Concept. With a worldwide market,
this Swedish company avoids harmful
substances, uses only renewable
materials, designs products so that
individual parts can be disassembled
for recycling, plants a tree for every
product sold, and offers a buy-back
system similar to a return system
for bottles.
Photo: Ulf Lundin
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Manufacturing waste

When it’s time to move from idea to
product, an array of new choices appear,
including sourcing, location, transportation
and energy efficiency. But also, how to
best avoid manufacturing waste, from raw
ingredients to packaging.
The resources needed will have been
decided during the design phase. But let’s
say our product needs wood. Can we use
recycled wood? If not, how can we make
sure the wood is sourced sustainably?
Again, a third-party organisation such
as the Forest Stewardship Council (FSC)
can be of assistance.

Increasingly, companies look at their
packaging options. Packaging giant
TetraPak has developed a bio-based
type of packaging manufactured solely
from paperboard and plastics derived
from plants. And among those using
huge amounts of packaging, we find
companies such as IKEA, who has
replaced most of its packaging fillers
with a fibre-based recyclable that uses
a honeycomb design. Small steps with
huge implications.

During the manufacturing stage, it is
also important to find more sustainable
solutions for energy and transport.
Waste reduction opportunities might
There are ways to reduce the carbon
appear at every stage of the manufacturing footprint of transport, through strategic
process. Are the raw materials delivered
planning or co-transport, for example.
into the factory without unnecessary
Energy can come from renewable sources,
packaging? Could the ingredients come
and more efficient processes can reduce
in larger containers to minimise waste?
the need for it. Addressing these issues
Does the production line produce excess
will have a positive effect on the
waste product? What packaging is used
environment, but also on the financial
for the final product?
bottom line.
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Rottneros manufactures climatesmart packaging. One area of use
is for food. The packaging is made
from pure forest raw material and
replaces the traditional fossil-based
plastic packaging.
Photo: Moa Andersson/Rottnero

Shop Share
till you drop

The ultimate approach to waste management is to not create any in the first place.
To successfully minimise waste, we will
have to avoid unnecessary consumption
of goods and services. Circularity will not
be achieved without consumers getting
involved. But the best part is that reducing
our consumption doesn’t necessarily mean
giving up on things we want or need.
Younger generations are spearheading
demand for circular products and recycled
content. Ingredient labelling and lon
gevity are becoming more and more of
selling points. As people follow in the
steps of younger generations, demand
keeps rising along with interest from the
business community. And new business
models spring up as a result.
Another positive trend is the sharing
economy. From neighbourhood initiatives
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to conglomerate businesses, the idea
remains that sharing will result in fewer
products, because each item can be
shared among many users. We move
from buying and selling a product to
buying and selling a service.
Product-as-a-service is one way to
help reduce consumption and increase
the use of each product. Another is of
course to invest in products that will
last, and that you will want to hold
on to for a long time. Other solutions
include rentals, buying second hand
and attending swap meets. Many
major clothing brands will let you rent
instead of buy. And several startups
will sell you a subscription service
rather than one garment. Consumer
behaviour is under-going change.
And how it develops is pretty much
up to all of us.

The Toy Library in Gothenburg –
where families for a small fee can
borrow rather than buy new toys.
Photo: Sofia Sabel/imagebank.sweden.se
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Extending
the life cycle

ReTuna in Eskilstuna, west of Stockholm,
is the world’s first second-hand shopping
centre. Each shop sells used things that
have been repaired or upcycled (unwanted
products that have been turned into new
products). By reusing products, we don’t
take new resources from the planet, but
rather turn to repairs, second-hand trade
and donations.

service. Shops are offering repair services
for everything from electronics to clothes.
Godsinlösen (GIAB, Swedish for ‘Goods
redemption’) started out by repairing
mobile phones for the Swedish insurance
system. The policyholders get a repaired
or re-manufactured phone back, rather than
money to go and buy a brand new one.

Another growing trend is to upcycle
The idea is simple. When you think you
products – transforming by-products,
are done with this product of ours, take
waste materials, or useless or unwanted
another look to see whether it can be
products into new products. This trend
repaired or converted, or if someone else
is popular among clothes designers,
might have better use for it. In Sweden
artists and food vendors, among others.
there are companies that collect donations Karma is a Swedish startup company that
at your door, in shops, or through kerbside connects surplus food from retailers to
donation boxes.
consumers at a lower price. Consumers
get food for less and businesses receive
Repairs can be done at home, but more and an additional revenue stream – all while
more people choose to buy this type of
reducing food waste.
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Artist Mattias Käll collected
all packaging plastics from his
household during one year and
used it for his art project ‘Wrapped
up’. He placed the plastic waste in
red bags in different places to show
the clash between the beautiful
nature and the ugly plastic.
Photo: Mattias Käll

Back to basic materials

Our product will at some point wear out
and become waste, even if it has been
used and reused many times. And at that
stage, recycling and composting – besides
being more environmentally friendly –
also cost substantially less than landfill
or incineration infrastructure.

Volvo Trucks is cooperating with waste
company Renova to deliver a fully electric
waste collection vehicle. A self-driving
truck is also in the pipeline.
Technology also comes into play when
it comes to minimising the amount
of waste being incinerated. Complex
products consisting of mixed materials
present a real challenge. Stena Recycling,
ABB, Combitech and Electrolux recently
presented a pilot plant for roboticsassisted recycling of electric products.
The robots scan the waste to identify
product and material type. Using manu
facturer data, the robot decides which
components can be recovered and then
dismantles the product.

One of the keys to a successful recycling
system is service and ease of use. The
easier it is for consumers to recycle,
the more they will do it. Collection needs
to be convenient. Thanks to a widespread
level of environmental awareness,
continuous information campaigns,
a deposit system for beverage bottles
and cans, and ease of access to recycling
stations, Swedes bring most of their
household packaging to recycling stations.
In 2018 just over 70 per cent of all
Government agencies provide important
packaging that came out on the Swedish
funding to further develop waste man
market was recycled.
agement and recycling. As an example,
Sweden’s innovation agency Vinnova
Technology can also help. Swedish
initiated a pilot project that grew into
company Envac uses an underground
the world’s first industrial-scale automated
vacuum-based collection system that
mixed textile sorting plant now under
eliminates the need for collection trucks.
construction.
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This H&M dress is the first piece
of clothing on the market made of
50% Circulose and 50% certified
wood. Circulose is recovered from
post-consumer cotton. The recycling
technology is developed by Swedish
company Re:newcell.
Photo: Margareta Bloom Sandebäck
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Recovery – the kidney
of waste management

After reusing our product and recycling
its base materials, residual waste remains.
Examples are wood mouldings, used
hygiene products and plastics that cannot
be recycled several times. This is where
recovery comes into the picture.

Recovery can also be used for things
other than biowaste. Energy recovery is
about generating electricity and district
heating by turning waste into fuel in a
cogeneration plant (producing electricity,
heat and cooling through incineration).

Biological waste – such as food waste that has
not been composted to make soil – can be
used to produce biogas, bio-fertilisers and
biochar. Biogas is primarily used as vehicle
fuel, largely in public transport to replace
fossil fuels such as diesel and natural gas.

Energy recovery is an important
explanation for Sweden’s low landfill
deposit rate (0.7%). About 49 per cent
of Sweden’s municipal waste ends up
in incineration plants. Sweden recovers
more energy from each tonne of waste
than any other country.

By using bio-fertilisers instead of mineral
fertilisers, plant nutrients are returned to
the cycle. Biochar works as a soil improver
that also lowers carbon dioxide levels in
the atmosphere by locking carbon into
the earth for a long time.
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Of course, energy from waste is not
a permanent solution but one that will
remain as a necessary step to treat waste
that cannot or should not be recycled
– it is the ‘kidney of waste management’.

Not all food is fit for consumption.
But it is all fit either for composting
or for production of biogas
and biochar.
Photo: Malin Kihlström/Scandinav Bildbyrå

The last resort

We’re at the end of our product’s life cycle.
It has been designed and manufactured
with care, used for a long time, by several
people, been upcycled, resold, donated
and picked apart for recyclable materials.
Somewhere, parts of it is being made
into a new product. Another part of it has
helped produce energy. Hopefully, there
is very little left at this stage.
And hopefully, what is left ends up in
a well-managed landfill. To control
leakage and methane gas emissions,
high environmental precaution must be
implemented. Swedish company Biogas
System is a specialist in the collection
and control of landfill gas. After purifi
cation, the gas can be used for heat or
electricity production, but most impor
tantly, its harm to the environment is
reduced to a minimum.
Waste management company NSR, envi
ronmental consultants and Linköping
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University are collaborating on research
into effective use of landfill mining
and reclamation – a process whereby
solid wastes are excavated and
processed from landfills. Mining
recovers valuable recyclable materials.
Also, the soil is aerated while the
combustible fraction is used to generate
electrical power. Even landfills can
be recycled.
The worst place for what remains of
our product is out in nature, as litter.
Litter is misplaced waste, and a wasted
resource, because it doesn’t end up in
the recycling loop. There are several
ways to reduce litter. One is to place
fines on people dropping the litter
on the ground. Another is to reduce or
eliminate single-use packaging. And
then there’s the fundamental method
of raising awareness among citizens
through information. So, we hope you
paid attention.

‘Plogging’ is a trend originating
in Sweden that combines jogging
with picking up litter. The benefits
include a cleaner environment
and improved health.
Photo: Melker Dahlstrand/imagebank.sweden.se

Degradation rates

Balloon:
5–100s years

Plastic bottle:
450–1,000 years
Newspaper:
6 weeks

Plastic bag:
10–20
years

Cigarette
butt:
1–5 years

Apple:
1 month

Disposable diaper:
450 years

Glass bottle:
1 million years
Chewing
gum:
20–25 years

Aluminium can:
200–500 years

The illustration shows approximate
degradation times for everyday
products and materials.
Illustration: Kidler
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