THE
SMART
CITY

In the smart city, innovations, digitalisation,
and environmental and climate technologies
create opportunities for meeting society’s
challenges in an efficient and sustainable way.
The cities should provide
a good environment in which
people can live without
wasting earth’s resources.

MEETING THE URBAN CHALLENGE
We live in a world of rapid change and endless
possibilities. For the first time, more than half of
humanity lives in cities, and the urban population
continues to grow. This rapid urbanisation is
exerting pressure on fresh water supplies, sewage,
the living environment, and public health.
The world’s cities occupy just 3 per cent of
the Earth’s land, but account for 75 per cent of
carbon emissions and 60–80 per cent of all

energy consumption. Clearly, solutions are
needed for a smarter and more sustainable
urban living. Agenda 2030 calls for bold action.

Cities occupy
just 3% of
the Earth’s land.

54% of
humanity lives
in cities.

Cities account
for 75% of
carbon emissions.

COLLABORATION – A KEY
IN MAKING THE SMART CITY
A REALITY
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The partnership led to the creation of new
and integrated environmental solutions, where
waste in one process became value in another.
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This required completely new solutions and
new ways of working. From the outset,
a unified management team was formed,
comprising officials from relevant admin
istrations, authorities, developers and other
stakeholders. Together they agreed upon
common environmental goals for the entire
city district.

The Hammarby model:
An urban circular system for water, waste and
energy providing a healthy and sustainable
living environment. By utilising the potential
of digitisation, existing systems can now be
optimised and provide development that makes
the city even smarter – for a sustainable future.

l

Hammarby Sjöstad has created vast inter
national attention over the past decade. It was
Stockholm’s first large-scale urban development
project with strict environmental requirements.
A new city district was to be developed, with
an aim to reduce the environmental footprint
by half.

This pioneering planning process has since
functioned as a model for other projects. It is
an important part of eco-governance together
with government incentives and aggressive
environmental goals.
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Meeting the urban challenges and improving
the quality of life for urban citizens requires
an integrated and holistic approach to urban
development. This can only become a reality
through collaboration.
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TURNING
WASTEWATER
INTO FUEL
Urban growth is most rapid in the developing
world, with an average of five million people
moving into cities every month. This creates
extreme challenges, among which provision
of water and sanitation are the most pressing –
and potentially catastrophic if not solved.

biogas production flourish to such an extent
that it reduced both our oil dependency and
waste residues. As much as 50 per cent of
the biogas produced in wastewater treatment
is now converted into vehicle fuel. The rest
is used as a soil conditioner.

Sweden introduced sewage treatment plants
in the 1930s. Early investments in water and
wastewater treatment technologies have led
to the development of a wide range of inno
vative solutions. With modern solutions for
water purification, energy can be extracted in
the form of both biogas and biochar from
the residues. The sludge suddenly becomes
a valuable resource for the city to fuel buses
and grow crops.

Henriksdal wastewater treatment plant is one
of the world’s biggest of its kind – and one
of the most modern. It serves approximately
one million people in the Stockholm area,
and has a capacity of roughly 250,000 cubic
metres per day. The wastewater sludge is
transported to the adjacent biogas plant,
where large volumes of eco-friendly biogas
are produced and processed, contributing to
the sustainable development of Stockholm.

Biogas has been produced in Sweden’s waste
water treatment plants since the 1960s. Heavy
investment in research and development saw
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A QUIET, GREEN
AND COMFORTABLE
JOURNEY
All cities have
three problems in
common: too many
cars, air quality
issues and noise.
Finding alternative
transport solutions
is therefore central
to achieving
sustainable development in the city. Public
transport in itself is smart because it reduces
traffic and thereby emissions. When public
transport runs on electric power, it is even
smarter. In addition to better air, it also
contributes to reducing noise, making the city
more pleasant to be in.
Route 55, a route for electric and hybrid electric
buses in the city of Gothenburg, is a quiet
and emission-free public transport alternative.
It can service locations that were previously
not accessible – like inside shopping malls and
hospitals – thus opening up new opportunities
for the planning of cities and urban centres.

Passengers’ wishes for a comfortable environ
ment and practical features on board have
influenced the design of the electric buses
in several ways. Passengers have access to
Wi-Fi and recharging points for their mobile
devices, and they are also provided with route
information, estimated arrival times, news
and weather reports.
The bus batteries are charged for 3–4 minutes
at the final stops, which is more than adequate
for the entire route. The buses are equipped
with a zone management system which
automatically controls the buses’ operation
and speed in different areas, enabling a safe
environment for passengers, pedestrians and
cyclists. Route 55 is powered exclusively by
renewable electricity from wind power and
hydropower, which results in an extremely
low impact on the climate. It has become
a reality thanks to a partnership called ElectriCity,
a collaboration between business, city and
academia.
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GREEN LIVING
IN THE CITY
CENTRE
Rapid urbanisation means that more people
must share the same area. It forces densification
of attractive districts, which unfortunately often
occurs at the expense of existing parks and
recreation areas. When green spaces disappear,
it becomes more challenging to handle storm
water and carbon dioxide emissions. The green
areas of the future are therefore created on
rooftops and walls.
Elevated, nature-based solutions can handle
problems related to flooding and heat waves.
The green rooftops create a natural water and
air purification system and contribute to
resilient cities. They reduce carbon dioxide
levels in the atmosphere and create a city
environment in which people enjoy themselves and can meet.
One of Sweden’s most sustainable residential
building projects is called Greenhouse. There,
nature-based solutions are included on the
surrounding grounds, balconies and the roof.
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To extend the growing season, each balcony
is divided into two climate zones by covering
one part with glass while leaving the other
open. Residents also have access to an urban
roof terrace of over 200 square metres that
combines an opportunity to grow your own
foods while socialising with neighbours and
enjoying the city views of Malmö. The plants
are selected carefully with regard to pollinators
and insects, in order to enable and stimulate
ecological diversity.
Greenhouse is situated in the southern
city of Malmö in a district called EcoCity of
Augustenborg. Through dedicated work, this
area has gone from being affected by regular
flooding to becoming one of Malmö’s most
popular places to live. The transformation
has been made possible through a broad
collaboration between research institutes
and public and private sectors.

Photo: Karolina Friberg/imagebank.sweden.se

CREATING THE NEXT
GENERATION
OF HOMES
As cities grow and more people have to get
along in the same area, we need to find new
ways of residing and living that are attractive to
the city’s inhabitants. To create the sustainable
cities of the future, we must understand and
evaluate not only the materials we should use
to build our houses and how we use our living
space, but also how we behave and interact
with each other.
There is a living laboratory in Gothenburg.
Researchers have access to the students who
live there 24 hours a day. With two thousand
sensors in the house, the accommodation and
residents are studied in real time. The aim of
the project is to create knowledge of a more
sustainable lifestyle in the home and to create
innovations on site, which will help enhance
the quality of present and future homes and
buildings. Several parallel research projects are
being carried out, in areas like food manage
ment, behaviour and solar cells.
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Residing in HSB Living Lab involves living among
sensors and measuring equipment, washing
clothes with friends in the lobby’s laundry
room and sometimes having researchers and
inquisitive journalists in the house. It’s about
a unique and dynamic environment, where
the residents, while getting access to a modern
living space, also help develop housing solutions
for the future.
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HOME
SWEET WOODEN
HOME
Housing is a challenge
in all growing cities.
Blocks of flats in Swedish
cities are increasingly
built with timber frames.
The rising interest in
timber as a structural
building material is
positive. Wood is a
renewable raw material
that does not use up the
earth’s finite resources.
Milling, transportation
and assembling results
in significantly lower
carbon dioxide emissions
than other building
materials.
Timber is lightweight and easily handled,
but still has an excellent load-bearing capacity.
The material is also easy to maintain and gives
a warm and vibrant feeling. The characteristics

allow the construction to breathe and balance
humidity as well as energy. Another positive
environmental impact is that timber structures
store carbon dioxide throughout their lifespan.
A four-storey building In Vallastaden in
Linköping is created on the basic idea of
a robust structure that will facilitate changes
during its lifetime. The design allows interior
walls to be relocated, and thanks to the use
of glued laminated and cross-laminated timber
constructions, even windows and balcony
doors can with little effort be moved to any
desired location.
All installations are hidden in an accessible
raised floor, and since plumbing and wiring
can easily be added or replaced, even bath
rooms and kitchens can be moved without
hassle. This solution also makes it easy to
inspect, maintain and repair pipes and cables.
As an extra benefit, there is a lot of storage
space in the floor.
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TURNING WASTE
INTO VALUE
Many inhabitants in a small space means large
amounts of waste. Waste management is
a major challenge in many of the world’s growing
cities. Swedes often hear that recycling is in our
genes. Of course, that is not the case. But it is
a behaviour that is learned from a very early age.
Of all the waste generated by Sweden’s house
holds, less than 1 per cent is deposited in
landfills. Of the recycled material, 35 per cent is
used for material recycling, just over 15 per cent
for composting and anaerobic digestion, and
the rest for energy recovery (fuel). The energy
recovery from waste in Sweden provides district
heating and electricity that is equivalent to
heating more than one million households, and
supplies electricity to over 600,000 households.
Many Swedish cities use smart systems for
waste management. In Stockholm, the waste
management system combines underground

waste transportation and optical sorting
technologies, incorporating smart metering,
identification sensors and software.
Residents separate their waste into separate
colour-coded bags. The colour and weight of
the bags is registered at each waste inlet.
The bags are then pneumatically transported
underground to a compact collection station
where they are stored in a container. When
the container is full, it is taken to a separation
plant where the bags are separated according
to colour. The food waste is turned into biogas,
which is used to fuel public transportation.
Recyclables are converted to new materials
and the residual waste is turned into energy.
Residents are part of the whole process and
are provided with feedback on their waste
separation habits.
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SMART ENERGY
CONS UMPTION
Our dependence on electricity has increased
with digitalisation. Without electricity, the city
will stop. But our electricity dependence will
continue to have a negative impact on the
environment unless we succeed in meeting
our energy needs from renewable sources.
Renewable energy accounts for more than
50 per cent of total energy use in Sweden.
This means that the climate target set by the
European Union has already been achieved.
Instead of sitting back, we are raising the bar for
the goal. Now we aim for 100 per cent of energy
production in Sweden to be renewable by 2040.
This requires efforts in a number of different
areas. In many respects, it’s about creating
conditions for behavioural changes. This in turn
is often about knowledge and incentives.
In the Stockholm Royal Seaport area, 150 fam
ilies live in apartments with full control over their
own energy consumption. In real time, residents

can follow the household’s current energy
consumption, cost and climate impact. This is
done via a display monitor in the apartment
or remotely through an app on the phone,
and includes electricity, heating and tap water
usage. Among other things, you can ensure
that the lights are switched off and the tem
perature is reduced when no one is home.
Or that the car is charged, and the laundry is
washed at times when electricity is cleanest
and cheapest. Personal energy consumption
has until now been invisible, but initiatives
such as this create awareness about usage
and its effects.
The initiative is a research program that ex
amines how digital energy services for the home
should be designed to meet the demands of
a renewable energy system. It is based on
a co-operation between ABB, Electrolux, Ellevio,
Ericsson and Fortum, with the Swedish Energy
Agency as co-founder and KTH Royal Institute
of Technology as research partner.
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SHARING
IS CARING
We consume more today than our planet is
capable of sustaining, and consumption in
Sweden continues to increase. This means that
we need to find new smart solutions that can
meet our needs while using less resources.
Sharing services represents an answer that is
becoming more common in Swedish cities.
Neighbours, friends and acquaintances have
always borrowed things from each other.
Digitalisation has now taken the sharing economy
to the next level – and over the coming years
the development is likely to accelerate. Web
platforms and mobile apps allow for a more
systematic pooling and within a much wider
range of users than before.
In Hammarby Sjöstad, a sustainable city district in
Stockholm, an urban living lab has been set up to
understand how a sharing economy can contribute
to well-being, citizen engagement and a sense of
community, while reducing overall consumption,
energy use and the need for local transportation.

Residents have easy access to shared electric
chargers for cars and can utilise car pools and
bike-sharing services. A matchmaking service
enables neighbours to exchange services and
things they no longer need. To simplify these
exchanges and also home deliveries, smart
storage lockers are installed in the entrance
hallways. Recipients can access their product
by using a unique code.
With new digital solutions appearing on the
market at such high frequency, residents in
the living lab are sure to have more things to
try out in the near future.
This urban living lab is part of the citizen-driven
project Sharing Cities Stockholm, organised
by ElectriCITY and KTH Royal Institute of
Technology.
The project is carried out within Viable Cities, a Swedish
innovation programme for smart sustainable cities,
through collaborative funding from Vinnova, Formas and
the Swedish Energy Agency.
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