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AFRY is an international leader within engineering, design
and advisory services. We create solutions to support our
customers worldwide to act on sustainability as well as the
global trends of urbanisation and digitalisation.
We are 17,000 devoted experts within the fields of infrastructure, industry and energy operating across the world
to create sustainable solutions for the next generation.
In AFRY Sustainable Stories you can read about some of
AFRY’s recent assignments and how we, together with our
clients, contribute to a more sustainable society.
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Foreword by Marie Trogstam
”The merger of ÅF and Pöyry
strengthens our ability to solve
complex issues from a holistic
perspective.”
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To our readers
In this magazine we highlight
how our engineering and
design solutions contribute
to Agenda 2030.

Drinking water sourced directly
from the atmosphere
By capturing water vapour from the
atmosphere, Drupps creates an alternative way to access clean water.
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Design as a tool in the fight against HIV
Half of those who receive HIV treatment do not
have access to monitoring. AFRY is collaborating
with Cavidi to produce a measuring instrument
that is easy and safe to use.

Making room for innovation
The initiative A Working Lab integrates innovation
into the construction process to encourage changes
that can reduce the climate impact of the construction
industry and create a sustainable transition.
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A flexible power grid for the future
AFRY is participating in a European
study that examines new solutions
for the electrical system as the
amount of renewables increase.

Connected cars pave the way
for increased road safety
Maintaining winter roads can be a
major challenge. The solution is in
the cars’ own friction data.

Trustworthy AI in cities of the future
The privacy issue has been central
to the development of the AI tool
Flowity, which helps to optimise
public spaces.
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Power to the soil
The batteries in your remote control contain essential
substances that soil may lack. To utilise this waste,
Tracegrow has developed a fertiliser based on spent
batteries.

Sustainability boost for world’s largest
dissolving pulp mill
At South Africa’s Saiccor Mill, the production of
dissolving pulp is being modernised to reduce its
environmental impact.
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From dirty sewer to green haven
It has taken 421 kilometres of sewerage channels to restore the German
river Emscher from polluted industrial area to lush green landscape.

Wood chips and sawdust create
new fossil-free alternatives
In Bureå, Sweden, wood residues
from the local forest industry are
used to produce biofuels.

Shaping Europe’s energy conversion
In a comprehensive multi-client
study, AFRY explores possible ways
forward for a carbon-free European
energy system.

45

48

Tailwind in the Norwegian mountains
One of Norway’s largest wind farms is being built in
Mosjøen, where close cooperation with the local
population and the business community has led to
unusually strong support for wind power.

Sustainable way forward as Växjö grows
In the development of Växjö’s new city district, a close
collaboration between experts from AFRY, the municipality, and the academic world has been central in shaping
a streetscape that creates sustainable values.
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Complex problems
require systems
thinking
2

” The merger of ÅF
and Pöyry strengthens
our ability to solve
complex issues from a
holistic perspective.”

In recent years, we have seen a shift in people’s
understanding of and commitment to issues
related to sustainable development. Alarming
figures on the pace of global warming, species
that are becoming extinct and increasing social
inequality have made many people react and
change their lifestyle.
As our knowledge deepens of the
challenges that lie ahead of us, an
increasingly complex reality is unfolding. Globalisation, growing cities
and climate change are just some of
today’s trends that are impossible to
distinguish from each other or attribute to a specific part of the world
only.

all components are linked together in
one common system. By seeing the
effects of our actions across multiple
phases, we can shift our focus from
finding solutions to the symptoms
that are manifested to gaining a
deeper understanding of the change
needed to impact the entire system
for the better.

All dimensions of sustainability are
interlinked, and questions of ethics
and social justice are becoming ever
more important in decisions about
how to manage and prioritise the
various challenges. In addition, many
solutions can simultaneously have
both positive and negative impact
– electric cars can reduce CO2
emissions from transportation while
batteries require metals that are often
extracted in conflict regions, and the
export of waste can increase recycling
rates while reducing incentives for
local recycling.

The merger of ÅF and Pöyry streng
thens our ability to solve complex
issues from a holistic perspective.
With expertise in critical areas such
as water, energy, infrastructure and
digitalisation, AFRY provides the
core knowledge needed to discover
innovative solutions to urgent global
problems. Integrating a range of dif
ferent perspectives makes it possible
to assess the effects of a solution
in a more profound way. This magazine offers several examples, many
of which address the issue of future
energy. Among other topics, we
investigate the potential to extract
Swedish biofuel from the forest 
(p. 28), different practical approaches
to Europe’s energy and electricity
systems in two European studies
(p. 31), and how a close dialogue on
the local level can ensure a positive
social impact when establishing 
wind farms (p. 45).

Delivering sustainable solutions and
helping our customers in their transition to a more sustainable business
lie at the heart of our business. To
understand how we can best take
action to consider the many over
lapping aspects of today’s challenges,
we need to see the big picture – that

These questions also involve scaling
up sustainable solutions to meet
global needs and expanding these
solutions on new global markets.
Although no single solution is available
for all locations, we face similar problems in many parts of the world. The
ability to act locally while thinking
globally will thus play an increasingly
important role in the future.
Broader coalitions and partnerships
with international organisations as
well as local initiatives are central to
creating large-scale change between
companies. In this respect, AFRY has
great potential to take the lead in a
responsible manner together with
other stakeholders.
I am thrilled to get the chance to step
in as the new head of sustainability in
a growing organisation that is further
broadening its expertise, with close to
17,000 employees worldwide. In times
of change, an opportunity also arises
to redefine AFRY’s role and how we
can contribute to the development
of future societies. I look forward to
being a part of that journey.
Enjoy your reading.
Marie Trogstam
Head of Sustainability, AFRY
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Each article indicates which SDGs
the specific project addresses.

To our readers
As ÅF and Pöyry join forces, we strengthen our global presence
and the opportunities to formulate our contribution to long-term
sustainable development. As a leading international engineering
and design company in critical areas of society, such as infrastructure, energy and digitalisation, AFRY has a vital role to play
in achieving the sustainable development goals.
Ever since the world’s leaders adopted Agenda 2030 and the UN’s 17
Sustainable Development Goals
(SDGs) four years ago, AFRY has
worked systematically in understanding our impact on the goals,
through our business operations and
business development. The SDGs
provide an opportunity for cooperation to reduce inequalities in society,
promote peace and justice, and solve

the climate crisis. To tackle the
difficult challenges we face, the
UN has highlighted an integrated
approach as a central issue. This
means understanding the SDGs not
only as isolated guidelines, but also
as an interconnected network of
sustainable solutions. By making
a contribution to one of the goals,
we can create positive change in
other areas at the same time.

To better track our progress on the
SDGs, we have decided to highlight a
few of the 17 SDGs for each project
that our engineering and design
solutions can contribute to. Visit
sustainabledevelopment.un.org to
learn more about the SDGs and how
they interrelate.
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Drinking water
sourced directly
from the
atmosphere
6

”Throughout the process,
the water is cleaned in
several stages to ensure
that the drinking water
produced is free of
pollutants.”

Clean water from thin air? Yes, nearly. With the help of AFRY,
Swedish company Drupps has developed a system that
captures water vapour from the atmosphere and converts
it into clean drinking water. This new technology has the
potential to lessen the burden on highly strained groundwater sources around the world.
The shortage of clean drinking
water is one of the world’s biggest
public health challenges. According
to the World Health Organization,
WHO, within a few years half of the
world’s population will be living in
water-stressed areas, in other words
where the supply of fresh water will
be lower than the demand. Conflicts
and migration flows, poorer sanitation and a higher risk of disease
transmission await in the aftermath
of water shortages.
The atmosphere is full of water
vapour, but with the technology
currently available we have not
succeeded in harnessing these water
sources apart from via rain. This
insight gave Jonas Wamstad and
Fredrik Edström the idea for Drupps, a
system that collects vapour from the
atmosphere and condenses it into
clean drinking water.
From simple idea to advanced system
“Fredrik had an idea of how you could
collect and condense the vapour in
the air, while I, with experience from
mining projects in Burundi, had seen
the enormous drinking water shortage and lack of infrastructure for
water. We saw that we could mesh
our knowledge together,” says Jonas
Wamstad, founder and former CEO
of Drupps.

AFRY has participated in the development process from an early stage and
taken Drupps from idea to product.
After several tests with various materials, functions and dimensions, they
arrived at a solution that can be
produced on an industrial scale.
“The process consists of air being
transported through the Drupps
system, where a hygroscopic fluid,
with the special property of being
able to take in water, absorbs water
that exists naturally in the air in its
gaseous form. In the next step, the
fluid is transported to a vaporiser,
where the water is evaporated into
water vapour and then separated
from the fluid. Finally, the vapour is
condensed into water. Throughout
the process, the water is cleaned in
several stages to ensure that the
drinking water produced is free of
pollutants,” explains André Lisspers,
Product Developer at AFRY.
Everything takes place in a circular
system, where the hygroscopic fluid
is reused, which decreases resource
use and residual waste from the
water production process.
To enable a scale-up of the process,
Drupps was created for use in a
container with a design that allows
several units to be connected to form

larger systems. The container also
has the advantage of being transportable on a standard cargo ship,
making it easier to distribute the
product. The hope is that the system
will be able to produce up to 200,000
litres of water per day, provided that
the relative humidity is at least 40
percent. In many low- and middleincome countries where water shortages are a major problem, these
volumes could meet the daily water
needs of 4,000 people.
Minimal environmental impact
with recycled energy
One of the foremost challenges for
several of the water purification
systems that have been developed
in recent decades is their adverse
environmental impact, which is
caused by inadequate treatment
of by-products and waste from the
facilities.
However, the process for Drupps’
water extraction is free of residues.
The energy-efficient system also
enables the fresh water to be produced using an energy consumption
of just 0.2 kilowatts per litre, making
the production process cheaper than
many of the available alternatives,
in which the energy consumption is
usually much higher.
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The goal is now to further develop
Drupps to attain even better energy
efficiency. A way of running the
process on energy from waste heat
from industries instead of electricity
has already been found, which makes
production essentially cost-free.
Water shortage a global issue
Drupps can do a lot of good in locations
that currently lack a reliable water
supply, but there are also major benefits
of using the system in other areas.
Water pipes and water resources are
under growing strain in many cities.

The issue of water has become increasingly global, and several different
solutions are probably required to
secure fresh water supplies in the
long term. Drupps creates an alternative way of gaining access to clean
water that reduces the burden on
lakes and groundwater sources and
retains the key ecosystem services
that these provide.

produce water in locations where it
was previously impossible. I believe
that Drupps and atmospheric water
extraction will play a key part in the
water supply solutions of the future,”
says Lisspers. •

“Just like wind and solar power are
important complements to total
energy production, Drupps can
further add to global water production as it will now be possible to

In urban environments Drupps
could be positioned on the roofs
of buildings and contribute to
city water supplies.
8

Did you
know that ...

... today

3 600 000 000
people – nearly half the global population – live in areas
that periodically lack clean water?
The UN estimates that this figure will rise to about
five billion in 2050.

Source: UN (2018). World Water Development Report: Nature-based Solutions for Water.
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Battery waste is turned into
nutrients in Tracegrow’s recycled
fertiliser.

Better harvests with the help of used batteries? It may sound
like science fiction, but Finnish start-up company Tracegrow
has made it possible. Their new recycling process introduces a
better way to restore the metals in our disposed batteries – and
at the same time create a completely recycled fertiliser that
solves the shortage of important nutrients in the soil. AFRY has
cooperated with Tracegrow to revamp their current production
plant and find new ways to purify and reuse harmful waste.
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”Even though many
used-up batteries
are collected, a large
portion of the trace
metals are never
recycled.”

Power to the soil
”Before joining this project I would
have never thought that you could
make fertilisers out of the batteries
that are powering my flashlight,”
says Tuukka Sormunen, project
director at AFRY.
Reusing products made for one
purpose to something completely
different is one of the great opportunities of the growing circular
economy. Limited resources are
forcing us to be innovative and
redesign our processes into ones
where the room for waste is limited.
One such example is the Finnish
cleantech company Tracegrow, who
realised the problem with hazardous
battery waste and knew that some
thing had to be done.
A circular solution to harmful waste
Over ten billion alkaline batteries
are produced worldwide each year.
Even though they are important for
powering smaller devices such as
flashlights and remote controls, the
disposable batteries can only be
used once, up to about 100 hours,
before they are discarded. The same
goes for the valuable metals inside.
Due to the lack of efficient recycling,
some countries, such as the U.S.,
favour the disposal of single-use
batteries in the household trash

before recycling options. Within the
EU, about 44 percent of sold batteries are returned to recycling bins.
But even though used-up batteries
are collected, a large portion of the
trace metals is never recycled. When
the batteries are crushed, steel shells
are magnetically separated, but the
mix of trace metals inside the battery
– the so-called “black mass” – is
put into a smelting process. This
process requires large amounts of
energy and only zinc is recovered,
whereas manganese is wasted to
the slag.
“We knew the inefficiency of the
current recycling process, and had an
ambition to develop a new product
out of the black mass, but we didn’t
know what that would be. Our new
owners entered in 2015, and with
their background in farming they
saw that zinc and manganese, which
are found in the black mass, are
elements which the soil is normally
lacking. So we connected the dots
and decided to make a fertiliser,” says
Mikko Joensuu, CEO of Tracegrow.
Zinc and manganese are important
elements that both make crops grow
better and are necessary for fundamental biological functions in both
animals and humans. Today, zinc and

manganese are added to the crops
through traditional fertilisers. With
Tracegrow, these fertilisers can be
replaced with an equivalent that is
reusing zinc and manganese from
batteries – with the same blooming
crops as a result.
Tracegrow’s first production plant
opened in Kärsämäki in 2018, and
today the plant delivers liquid fertilisers to eight countries around
Europe. AFRY has been partnering
with Tracegrow to develop and expand the Kärsämäki plant, as well as
conducting a pre-engineering study
for the new plant underway.
Purification the greatest challenge
As with most secondary raw material,
the restoration and purification of
waste into useful material is challenging. Since the metals from the black
mass are circulated back directly onto
the crops, the process for purification
into Tracegrow’s fertiliser is critical.
The fertiliser legislation is very strict,
both in the Nordics and the rest of
Europe, ensuring that the traces of
harmful metals are sufficiently low
in concentration. It has therefore
been crucial to continuously develop
the process and find new methods
for creating a cleaner end-product,
something AFRY has been a part of.
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“The technical challenge is to make
sure that the black mass is clean
and does not contain any harmful
metals, such as nickel or cadmium.
This requires more extensive separation processes where we can be
more precise and extract only zinc
and manganese from the battery
crush. But in the end, the reward
is a fertiliser so clean that it may
be used in organic farming,” says
Tuukka Sormunen.

The problem with hazardous waste
does not stop with alkaline batteries.
There are many other waste materials that could be reused into new
products. Tracegrow, supported by
AFRY, is looking at new potential
concepts to enhanche circular solutions using secondary raw materials.

trace elements are found in other
wasted materials. In the future we will
probably have five to ten different
fertilisers in our product family,” says
Mikko Joensuu. •

“The current plant could easily
produce other liquid fertilisers as well,
which could be relevant if the right

HOW IT WORKS
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Alkaline batteries contain zinc and manganese,
elements which the soil is normally lacking.
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The collected alkaline batteries are shredded and
crushed into smaller particles called black mass.

Manganese
Manganese

Zinc and manganese are re-used as micronutrients
in Tracegrow’s liquid fertiliser, which can be applied to
the crops for better growth.
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The black mass is treated in an extensive purification
process, where zinc and manganese are recovered
from the black mass.

Sustainability
boost for world’s
largest dissolving
pulp mill
When the world takes decisive action to achieve the Sustainable
Development Goals, the focus is often on building new, clean industries. But it is at least equally important for existing industries to
replace old processes with alternatives that are more sustainable
in the long term. AFRY collaborates with pulp and paper company
Sappi in their efforts to propel the transition to more sustainable
textile production.
13

”80 percent of
the investment is
directly designated
for initiatives to
improve the mill’s
environmental
performance.”

In tandem with growing global demand for clothes and textiles, there
is an urgent need to transform textile
production and consumption to make
them more sustainable. The clothing
industry has a massive impact on the
environment: 20 percent of global
water pollution is caused by the
textile industry, and textiles made
from fossil raw materials like oil
pollute both air and water throughout their lifecycles.
Saiccor Mill, located south of Durban
in South Africa, belongs to pulp and
paper company Sappi and is the
largest pulp mill in the world for
producing dissolving pulp. These
wood-based fibres constitute the
raw material for viscose fibres
– an alternative to, for example,
cotton-based textile fibres whose
manufacture requires large volumes
of water and environmentally hazardous chemicals. Although viscose
fibres have several environmental
advantages over cotton-based textile
fibres, viscose production is not
without problems. Historically, the
pulp industry that makes viscose
fibres has been based on production
processes that are both inefficient
and a sizeable source of chemical
emissions into watercourses.
In 2016 and 2017 AFRY had the
task of studying various solutions for
the production process at Saiccor
Mill that would be able to meet new
demands for sustainability and
contribute to a more sustainable
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textile industry. In early 2018 Sappi
commissioned AFRY, together with
engineering and technical services
company Wood, to implement the
improvement measures.
In addition to the technical work,
AFRY was also involved in planning
and running a training centre that
offers practical and theoretical
training to local job seekers for
various professions required in the
construction work: welders, scaffolders, concrete workers, and many
more. The training centre became
so popular that Sappi decided to
keep it going after construction was
completed. It will focus on offering
skills development, especially to
young people not currently in the
labour market.
New process design reduces
environmental impact
“Saiccor Mill has three production
lines, two of which are modern with
a high degree of recovery, while the
third uses an older process where
only 50 percent of chemicals and
residues are recycled. This means
that organic substances from the
wood currently end up in the Indian
Ocean. We want to change that,”
says Jan-Erik Eriksson, Project
Manager at AFRY.
The project involves transitioning
to a new production process that
reduces the amount of residue and
heightens the efficiency of resource
and energy use in fibre manfacturing.

In the older production line at
Saiccor Mill calcium and sulphur
are currently added to the wood
chips to break down the wood and
extract the fibres. The problem is
that the chemicals or residues
created in this process cannot be
recovered in a recovery circuit.
The new process will instead be
based on magnesium, which will
enable the chemicals to be recovered and the organic substances to
be concentrated and incinerated in
a recovery boiler. The energy created during incineration can in turn
be used as heat and electricity for
the mill, thereby largely replacing the
old coal-fired boilers that the mill
currently operates. The result is a
circular system in which the mill’s
residues are transformed into
assets.
When the new production line is
ready in 2020 Saiccor Mill should
account for 10 percent of global
dissolving pulp production, but
with a 55 percent reduction in CO2
emissions from fossil fuels and
50 percent less waste to landfill
than before.
“The technology itself is not new, but
the notable aspect of this project is
that 80 percent of the investment
is directly designated for initiatives
to improve the mill’s environmental
performance. Production capacity
is also being increased, but that is
actually secondary,” says Eriksson. •

The upgrade of Saiccor Mill cuts
the facility’s CO2 emissions from fossil fuels by 55 percent.
15

Measuring and following up the effects of HIV treatment is
crucial for patients’ survival and wellbeing. Several measurement methods and instruments are available, but their design
is based on practical and environmental conditions that are
only available at modern hospitals. AFRY is collaborating with
biotech company Cavidi to develop ZIVA, an automated system,
which when combined with a new measurement method can
increase access to HIV monitoring.
16

” Half of those
who receive HIV
treatment do not
have access to
monitoring.”

Design as a tool in
the fight against HIV
The human immunodeficiency virus –
HIV – is one of the most lethal viruses
of our time. More than 39 million
people around the world are estimated to have died of HIV, and nearly
the same number live with the virus
today. Although there is currently no
cure for HIV, the virus can be inhibited
with the right treatment so that the
infected person can live a full life.
The UN’s global programme for tackling HIV/AIDS is called UNAIDS and
has set the ambitious treatment
target of 90-90-90: by 2020 90
percent of all people living with HIV
will know their HIV status, 90 percent
of them will have access to treatment,
and in 90 percent of those receiving
treatment the viral load in their blood
will have been reduced to undetectable
levels. Even though major progress
has been made in the first two steps,
growth of the virus remains a challenge. It is not unusual for patients to
develop resistance to the medications
used in the treatment and that they
must test several different medications before finding one that is effective. To ensure that the virus is being
suppressed it is therefore crucial to be
able to continually measure the effect
of the treatment.

Right technology for local conditions
Monitoring the viral load is often
vital to enabling a person infected
with HIV to live a long and relatively
normal life. In locations where stateof-the-art healthcare is close at hand,
the viral load is followed up several
times a year.
In low- and middle-income countries,
where HIV is most widespread, there
is usually a lack of access to such
monitoring. Instead, more unreliable
indicators of a patient’s state of
health are used to get an idea of the
medication’s effect, such as physical
wellness and other immune system
markers. The conclusions drawn are
often wrong, and each incorrect
diagnosis entails risks that can be
decisive for the individual patient
and hinder the larger task of preventing the spread of the virus.
“Half of those who receive HIV treatment do not have access to monitoring.
The biggest reason why is that the
technology is too far away from the
patients – the technology currently
available is too sensitive and sophisticated to be used in the small district
hospitals that are located near the
patients,” says Andrew Oldfield, Site

Manager and Deputy Managing
Director at Cavidi.
To improve access to monitoring,
biotech company Cavidi has developed a new method for measuring
the effectiveness of HIV treatment.
The usual procedure is to measure
the number of HIV RNA copies per
millilitre of blood plasma. Here, the
reverse transcriptase (RT) enzyme
is analysed instead, which is always
present when the HIV virus is active.
The result is equivalent to conventional measurement methods, but
the test is less sensitive to external
influence such as dust or dirt, which
makes it better suited for use in the
areas where it is needed the most.
AFRY has been involved in further
developing Cavidi’s method into
an automated system called ZIVA,
where new chemistry, software, and
hardware have been designed to
optimally streamline the new
measurement method. ZIVA is
unique in that local conditions have
been considered at an early stage
and have governed the design of
the instrument. For instance, ZIVA’s
energy consumption was minimised
to address problems of overloaded
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power grids and to facilitate operation using a battery back-up when
the power supply is unreliable. Some
thing that sets ZIVA apart from
many other systems is that it has
been adapted to work effectively
even without a fully sterile and stable
hospital environment.
“Dust, high temperatures, and unstable
power grids are aspects that have
had a major influence on the design
of the final product. To simulate the
climate conditions of future customers, we built a climate chamber
so we could test the system under
realistic conditions.
The uncertain access to trained lab
staff is an additional dimension that

The image shows
a prototype of
ZIVA, with a robust
and user-friendly
design.
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has required the system to be easy
and safe to use,” says Per Preinitz,
Project Manager at AFRY.
Focus on user-friendliness
A manual method for HIV monitoring
already exists in some rural areas,
but this method requires highly skilled operators, which increases the
margin of error. Thus, when configuring ZIVA’s design and interface
the focus has been on the end user
and the conditions at small district
hospitals, where availability of specialists cannot always be guaranteed.
Thorough work with user tests has
resulted in an instructive and simple
process that elevates the quality and
safety of the measurement, whether

the staff has special training or not.
Additionally, ZIVA is more efficient
and cost-effective. Monitoring 30
patients with the manual method
usually takes two to three days but
ZIVA can test up to 96 samples in 24
hours, and with greater precision.
“Giving as many people as possible
the opportunity to be tested and to
see if their medication is working is
one of the most important elements
in fighting HIV today. Without good
monitoring, there is a great risk of
spending a lot of money on medication without achieving the desired
results and without winning the
battle against HIV,” says Preinitz. •

Did you
know that ...

... life expectancy differs by

19 years
between low- and high-income countries?

Poor health is the root cause, where a lower
socio-economic position entails a higher risk of
health problems.

Source: WHO (2018). Health Inequities and Their Causes.
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Making room
for innovation
Climate change will force some industries to make radical
adjustments to break this negative trend. The property development industry is one of many sectors that can make a big
difference by switching to sustainable methods and materials.
But how do we bring about that change? AFRY has been involved
in A Working Lab – an initiative that includes innovation in the
construction process and challenges the property industry to
build more sustainably.
We are building like never before –
worldwide over the next 40 years
alone, buildings and facilities are
expected to be constructed that
cover nearly 230 billion square metres.
So, it is perhaps not very surprising
that construction also accounts for
more than a third of energy-related
emissions around the globe. Changing
course requires comprehensive transformations, but in an industry that
is steeped in tradition and is slowmoving, few dare to take the plunge
and test new technologies and
methods. One exception is A Working
Lab, property company Akademiska
Hus’ new office building on the
grounds of Chalmers University of
Technology in central Gothenburg,
Sweden, and part of Johanneberg
Science Park.
A building that challenges
AFRY has been responsible for various
tasks in the construction of the new
office building including HVAC design
and plumbing, energy coordination,
solar cell design, and acoustics.
20

“Early on in the process we conducted a life cycle assessment of the
building’s long-term construction
materials. The results of the assessment were one of several important
factors affecting Akademiska Hus’
choice to build with wood rather
than concrete. A Working Lab is
thereby one of the first office buildings in Sweden made of wood.
Wood is also a renewable choice
that reduces greenhouse gas emissions by 35 percent from the manufacturing stage,” explains Kaia Eichler,
Section Manager of Sustainable
Building at AFRY.
When Akademiska Hus then started
to work more strategically with innovation in the organisation, they saw
the opportunity to use the building
as a test lab for new innovations. A
series of sub-projects have subsequ
ently been initiated that run in parallel
with the construction of the office
building and where new innovations
are tested directly on the building. In
close collaboration with the business

community and university, 16 different innovation projects are under
way in these fields: “flexible and digital learning environments and workplaces”, “value-creating meeting
places” and “a climate-adapted and
resource-efficient building with a low
carbon footprint.”
The results of the innovation projects
will later be shared openly with the
industry to encourage changes that
in the long term can reduce the
climate impact of the entire sector.
AFRY, which was already involved in
the construction process, was also
entrusted with contributing expertise to several of these projects as a
strategic innovation partner. A few
examples of projects are practical
application of cooling power storage
with phase change materials where
cooling energy is stored in salt, a
solar cell system with direct current
and battery storage for reduced
energy losses, and an investigation
into the effects of the wooden frame
on the building’s acoustics.

A Working Lab tests new
innovations in order to inspire
the property industry to use
more sustainable practices.
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”To build smart,
we need to share
our knowledge
with the industry
fully and freely.”

“Many of the innovations undergoing
tests are based on tried and tested
technology. A Working Lab is so exciting because we can show that it is
implementable in practice and inspire
the industry to try new solutions,”
says Kaia Eichler.
Challenge to integrate
innovation process
The new opportunities that present
themselves when space is made for
innovation have also been the major
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challenge. The innovation process
and the construction process are
two highly different work processes
that can be difficult to unite. While
the construction process is strict
and rigid, governed by both regulations and schedules, innovation is
a fluid process requiring both time
and flexibility for its optimal development. Kaia Eichler has worked in
parallel with energy coordination
in the construction process and in
several of the innovation projects.

It might not look like it from the
outside, but the frame of A Working
Lab is made of wood.

“It has definitely been a challenge to
integrate the innovation projects in
the regular planning. We have had to
work with a great deal of uncertainty
because we have not known which
solutions will emerge from the innovation projects and must then be implemented in the construction process.”
Although the invention of a new
technical solution can cause major
changes, the innovation doesn’t end
there. Innovation can rather be under-

stood as a process in which the end is
not possible to determine in advance.
“When we test a new technology
or new building material, it doesn’t
mean that we have solved everything;
instead we evaluate, follow up and
check what can be improved for next
time. The key is not just to complete
a sustainable and innovative building, but to constantly develop new
methods and tools that can be of
benefit more widely. To build smart,

we need to share our knowledge with
the industry fully and freely,” explains
Jan Henningsson, Project Manager of
A Working Lab at Akademiska Hus. •
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From dirty
sewer to
green haven
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The days of the German Ruhr region being known
for its heavy industries and coal mining are over.
But decades of polluting have left their mark on
the environment. In an effort to repair some of the
damage made, AFRY is taking part in a massive
infrastructure project in the region with the aim
of making nature flourish once again.
During the 19th century, the Ruhr area
in Western Germany was distinguished by its accelerating industrial
development as the leading region
in Western Europe for steel production and coal mining. The growing
industries brought economic prosperity but were also the key contributing factors to the increased level
of pollution in the region – especially
affecting the nearby Emscher River.
The 865 square kilometres of the
river basin quickly became filled with
wastewater from the heavily polluting
industries and local residents. Ultimately, the river was transformed into a
stinking open sewer with badly contaminated water that began destroying
the ecosystems in and around it.
More than a century later, the
Emscher remains one of Germany’s
most polluted rivers. In the 1990’s, the
public water management association
Emschergenossenshaft was founded
with the ambition to improve the
water systems around the area and
to restore the ecology of the Emscher.
AFRY has been involved in the project
since 2002, with the planning and
design of the new underground water
sewage system, conduits and water
treatment plants.
The major efforts and investments in
this restoration project have made
the Emscher one of Europe’s largest
infrastructure projects. Together with
several upgraded and newly built
water treatment plants, 421 kilometres of wastewater canals will be built
underground along the river.

Damages from the past create
technical challenges
The project’s objective to revitalise
the area has meant a great deal of
work on water systems underground
in order to enable the restoration
aboveground. During the initial years
of the project, 80 percent of AFRY’s
work focused on analysing and
designing solutions that will not be
visible above ground.
“People do not always understand
why we need to put so much work
into something they cannot see.
But by redesigning the wastewater
system underground we will lay the
foundation for improving the water
quality of the Emscher and help
the surrounding environment to
flourish,” says Ralf Janyga, Manager Business Unit Water Germany,
AFRY.
The complexity of the project, as
well as the poor conditions caused
by the former coal mining, pose new
technical challenges never before
dealt with on this scale.
“Correcting the errors of the past
100 years and restoring the river
back into a nearly natural system
is a huge task that has not been
attempted anywhere else in
Europe. Evidently, there are several new questions that need to be
answered, especially on how to do it
technically,” says Reinhard Ketteler,
Project Director at Emschergenossenschaft.

The unstable soil and high risk of
subsidence caused by mining is
one example, creating challenging
conditions for the construction of
the new wastewater system underground. Instead of building the
conduits a few meters below the
surface, the sewage system is built
using pipe jacking at depths up to
40 meters underground.

”Hopefully this
will inspire the
transformation
of more cities
across Europe.”
Building of a new wastewater system
has in turn created a need to renovate
and modernise the existing waste
water treatment plants. Previously,
all water streaming from the Emscher
was cleaned in the plants, handling
about 30 cubic metres of water per
second. With the new sewage system,
only the wastewater is collected and
transported to the treatment plants,
making them more efficient. Today,
the wastewater system is the most
modern sewage system in the world.
“When we only need to clean the
wastewater, we only need to handle
15 cubic metres of water per second,
which makes for more energy efficient
water treatment. We have also designed new clarifier tanks for the treat-
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ment plants using a more modern
and efficient method to clear solids
from the water, compared to the
old methods which have not been
upgraded since the 70’s,” says Ralf
Janyga.
From restricted area to green capital
For many years, the area around
the Emscher has been a restricted
area, sealed off from the public. One
important aspect of the project is to
show that restoring nature and increasing biodiversity is in fact possible.
The many years of industrialisation and human impact have had a
tremendously negative impact on the
environment so a complete revitalisation may not be possible. The goal
is to restore the Emscher River in the
best way possible under the given
conditions of infrastructure and
space available, with the ambition
to create a flourishing living space
along the river for plants, animals
and humans.
Now, over two decades after the
project was initiated, plants and
wildlife have returned to the area.
Shrimps and snails have been spotted in the river and more species
are expected. Additional renovations along the river banks will
allow ecosystems in the surrounding nature to grow back. In the
nearby City of Essen, the conversion
of the Emscher River has played a
major part in the city’s green urban
development over the past few years.
In 2017, Essen received the title
“European Green Capital” from the
European Commission for illustrating
best practices for building vibrant,
sustainable cities out of former
industrial regions.
“For the region and the 6.5 million
people living around the Emscher
the project has had a big impact
on daily life. It allows them to build
communities with schools, housing
and recreational areas where people
didn’t want to live 50 years ago.
Hopefully this will inspire the transformation of more cities across
Europe,” says Janyga. •
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Did you
know that ...

... energy-related CO2 emissions must decrease

70%
by 2050 if we are to have a chance of
attaining long-term climate goals?

Source: IRENA (2019). Global Energy Transformation: A Roadmap to 2050.
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Wood chips and
sawdust create
new fossil-free
alternatives
In attempts to reduce global emissions, the spotlight is often on forests. As absorbers of CO2 and
a sustainable source of raw materials, trees make
a difference both during their lifecycle and after
felling. All biomass contains carbon, including residues from forests and farming, and can therefore
be converted into products that can provide alternatives for fossil fuel based products that need to
be phased out. AFRY is helping Envigas design and
build a facility that is expected to enable largescale production of biocarbon, bio-oil, and heat.
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In a closed down paper mill in the town
of Bureå in north-east Sweden, AFRY
is assisting Envigas with designing
and building a new biocarbon plant for
Envigas, which is expected to be one
of the largest in Sweden. The facility
will be based on a process that creates several different biofuels along the
way, something more commonly done
in separate facilities, a novel alternative to simply burning forest residues
to generate district heating.
“The process uses a thermochemical
conversion process called pyrolysis,
in which the biomass is heated in
an oxygen-deficient environment,

rendering a carbonised product called
biocarbon. The same process also
creates an energy-rich pyrolysis
gas of which some fractions can be
cooled and condensed into bio-oil.
Combustion of the remaining noncondensable fractions can then be
used for district heating and other
heat applications. We also see potential for implementing this process in
existing heat and power plants that
use biomass as fuel,” explains Max
Larsson, Business Section Manager
of Heat & Power at AFRY.
AFRY has helped Envigas from the
initial work on environmental permits
for a small-scale prototype to today’s
ongoing project that is creating a
facility equipped for industrial prod
uction, with responsibility for project
management and all technical
disciplines.

“The process has been developed to
create biocarbon of such high quality
that it can replace fossil coal in more
than 2,000 applications,” says Tobias
Brink, CEO of Envigas.
Carbon sinks – an alternative for
increased CO² uptake
One interesting area of use for bio
carbon is its suitability as a soil
improver. It can be mixed with fert
iliser to form biochar that can be
used to increase growth rates in
forests, arable farmland and restore
infertile soils.
“The pyrolytic conversion from
biomass to biocarbon changes the
structure of the carbon into a form
that remains stable for a long time.
A type of porous activated surface
forms in the carbon that increases
the soil’s water retention capacity.

The pores also serve as a five-
star hotel for microorganisms,
which in turn hold nutrients such
as nitrogen and phosphorus that
make plants grow better,” Max
Larsson says.
Planting with biochar can therefore both keep the carbon under 
the soil for a long time and boost
the vegetation’s uptake of CO²
through better soil productivity.
Biochar has long been used in
smallscale farming, but there is
potential here to scale up the
production to make the product
applicable in industrial agriculture.
Teamed with other initiatives, it
could be a valuable contribution
to the major task of reducing the
amount of CO² in the atmosphere.

The Bureå plant produces biocarbon,
bio-oil, and district heating from
wood residues.
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The large quantities of locally available
forest residues are one reason why
Envigas is using biomass from forests
in its production operations.

Many are eager to utilise
forest resources
All in all, considerable volumes of biomass are required to meet the growing
need for alternatives to fossil resources. There are many routes on offer
and opinions differ on how best to
use forest residues to cut CO² emissions. Replacing fossil coal with biocarbon may form part of the larger
solution.
The large quantities of locally available
forest residues are one reason why
Envigas is using biomass from forests
in its production plant. Depending on
where future facilities are located,
it cannot be assumed that forest
resources will be available to the
same extent.
“In this plant, we are currently using
forest residues from a production
stream that would otherwise most
likely be destined for district heating.
The facility we are currently building
has the capacity to supply the whole
town of Bureå with year-round district
heating, while also producing both biooil and biocarbon,” Max Larsson says.
Biocarbon – a step in the steel
industry’s climate transition
Due to its dependency on coal in
its production processes, the steel
industry accounts for about 10
percent of CO² emissions in Sweden.
Considerable initiatives are required
in this industry to attain climate goals.
When the Bureå plant starts up, it
will be able to generate up to 15,000
tonnes of biocarbon per year, thereby
bolstering the climate transition of
the metallurgical industry.
“At present it appears that totally
emissions-free steel production with
the help of hydrogen gas as a reducing agent is a long way off. For now,
we must therefore work on gradual
improvements in replacing fossil coal
with biocarbon. This will be a crucial
step in being able to reduce current
emissions until new technology is
ready to take over. We are proud to
be a part of this transition,” says
Tobias Brink. •
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The zero
carbon
transition
How can we achieve a climate-neutral economy by 2050?
That is the key question to answer when Europe is taking on the
challenge to convert its energy and power systems. AFRY has
explored this issue in two extensive studies, investigating the
challenges and opportunities on the paths towards a decarbonised energy system, and the changes required to build a flexible
and more renewables-based European power system.

STUDY:

STUDY:

Shaping Europe’s energy conversion

A flexible power grid for the future

”Fully Decarbonising Europe’s Energy System by
2050” is a multi-client study conducted by AFRY
investigating various possible pathways towards
the future energy system without carbon.

”EU-SysFlex” is an EU-funded project that gathers
representatives from the business community,
politics, and research to jointly find new solutions
and system services that can create a flexible and
sustainable European electric power system.

p. 32

p. 35
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THE ZERO CARBON TRANSITION

Shaping
Europe’s
energy
conversion
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”I am optimistic that if
people really want to
decarbonise, then it
can be done.”

Today’s carbon-intensive energy sector, consisting of power,
heat and transport, accounts for most greenhouse gas emissions in Europe – about 75 percent. To combat this issue, Europe’s
leaders have set up the ambitious goal of fully decarbonising
the energy system by 2050. With this goal clearly defined, the
next step is to figure out how to get there realistically.
“A lot of people are missing the whole
point of how a full decarbonisation
would work in practice. This requires
discussions of not only the technological innovations required, but also
the political and financial strategies by
which we get there,” says Richard Sarsfield-Hall, Project Director at AFRY.
“Fully Decarbonising Europe’s Energy
System by 2050” is a multi-client
study conducted by AFRY which
investigates various options for how
to reach the target. For the study,
AFRY has developed new analytical
models for the heat and transport
sectors that were combined with
existing models for the power sector
and used to analyse and compare
various technological options for
moving towards a decarbonised
energy sector. This study is unique in
that it investigates the whole energy
system across all European countries.
“It is rather difficult to be sure which
technologies will be utilised ten or
fifteen years from now, and we wanted
to show that we can get there with
technologies that are already in
place. The modelling is optimised to
get robust results on a least cost

basis from a very complex issue,
and we had to incorporate various
deployment constraints in order
to make the model realistic,” says
Richard Sarsfield-Hall.
Two alternative scenarios
The result is an extensive analytical
framework. The most promising finding
of the study is that 100 percent decarbonisation by 2050 is in fact a reachable target for all three investigated
sectors within the energy system.
However, the pathways to getting
there change depending on how
financial and political challenges
are solved.
In the first pathway, the technologies
deployed are determined by market
forces and financial incentives, while
carbon intensive fuels are exchanged
for so-called “zero-carbon gas”
alternatives. Zero-carbon gases
refers to gaseous fuels that can
have a zero-carbon footprint along
their production chain. In the study,
the selected technologies and fuels
include hydrogen and biomethane
as well as carbon capture use and
storage (CCUS).

In this pathway, these fuels and technologies are included in the energy
mix alongside renewables, nuclear
power and biomass. The advantage
of the first pathway is that it can
decarbonise the energy system by
utilising existing gas networks and
infrastructure and replace unabated natural gas with zero-carbon
gaseous fuels. This is, however, only
possible if the gas industry develops
more sustainable technologies and
invests in the deployment of biomethane, hydrogen and CCUS.
Hard to rely on renewables only
In the second pathway, decarbonisation of the power, heat and transport sectors is limited to the use of
renewables, biomass and nuclear.
Policies are put in place to prevent,
in particular, the development of
zero-carbon gaseous fuels and the
corresponding infrastructure. In
many debates on climate change,
the transition to clean electricity is
often highlighted as the only viable
green option. However, there is a
tendency to focus solely on the
power sector, thereby disregarding
the challenges of how to rapidly replace coal, oil and gas in the transport
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and heating sectors. Biomass can
replace some of the fossil fuels currently used within these fields, but
to cover the full demand, additional
electricity is needed. It could be difficult to rely solely on renewables
for all electricity production, partly
due to its dependency on unreliable
weather conditions.
”I have heard many people advocating a 100 percent renewable
electricity system, something that is
difficult to achieve in practice. Our
study shows that if you don’t utilise
technologies like hydrogen or carbon
capture and storage, the amount
of energy produced would not be
sufficient to ensure critical societal

functions, not least keep the lights
on and houses warm. This calls for
new solutions or for example more
nuclear energy in the mix as batteries on their own can’t store enough,”
says Richard Sarsfield-Hall.
Critical to keep options open
“At Equinor we believe that the gas
industry could significantly contribute
to long-term decarbonisation of the
energy system, and the conclusions
of this study confirm our view,” says
Johan Leuraers at Equinor, one of the
clients involved in the study.

and how they could participate in the
extensive transformation required.
More general findings from the study
have also been shared with the European Commission to inspire member
states to take decarbonisation
measures.
“I am optimistic that if people really
want to decarbonise, then it can be
done. But you need to have a realistic understanding of the possible
pathways and their implications in
order to get there,” concludes Richard
Sarsfield-Hall. •

For the clients participating in the
study, the findings present a view
into the future of the energy sector

The new analytical
framework investigates
possible pathways towards a
decarbonised energy sector.
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A flexible power
grid for the future
At least 50 percent renewable electricity by 2030
– that’s the EU’s goal for the electricity supply of
the future. But integration of new energy sources
like wind and solar into the power grid creates an
increasingly complex system that requires changes
for it to operate efficiently. AFRY is participating in
EU-SysFlex – an EU-funded project that gathers
representatives from the business community,
politics, and research to find solutions for a flexible
and sustainable European electric power system.

The transition to renewable energy
places pressure on the system in
Europe, which is not adapted to
energy sources that produce varying
amounts of electricity depending on
weather conditions. A more flexible
system is required, where production
and consumption can be better
adapted according to need. A first
step towards greater flexibility would
be to create a more integrated system in Europe, where a multitude
of small, renewable, decentralised
energy sources can be allowed to
help balance the power grid.
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“As I see it, energy resources should
be shared internationally much more
than at present. One example is
Sweden, which together with Norway
can be Europe’s battery and support
variable electricity production such
as German solar power or Danish
wind power, which would benefit the
expansion of renewable electricity
production in Europe. This is currently in its infancy but has enormous potential in the future,” says
Simon Siöstedt, Investigative Engineer at AFRY.
A power grid that is more integrated
internationally raises new questions
regarding which services need developing to ensure that we retain a
stable and reliable flow of electricity.
Within the framework of EU-SysFlex,
AFRY is therefore investigating
new solutions in market design and
data management. The hope is that
EU-SysFlex will result in a roadmap
that describes how the EU should
develop today’s electric power system
into one that can handle the large
increase in renewable electricity production that awaits. In the project,
possible solutions are jointly tested in
actual pilot projects, which lays the
foundation for the system changes
that are required to ensure a robust
and green European power system.

” As I see it,
energy resources
should be shared
internationally
much more than
at present.”
Greater complexity requires new
system services
System services is a collective term
for various technical characteristics that make the electric power
system both stable and reliable.
Above all, this involves guaranteeing that the electricity generated
always corresponds to what is con
sumed, which is ensured through
regulation of frequency, balance,
and voltage, for example.
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Other examples of system services
are reactive compensation, inertia,
and flexible consumption and
production. Up till now system
services have mainly been an issue
for national transmission and distribution system operators (TSOs
and DSOs), but as the proportion
of renewable energy sources in the
electricity grid grows and power line
communication increases, stakeholders’ roles also change, and
more system service providers can
contribute if they are permitted to
do so.
The previous central systems are now
becoming increasingly decentralised
as renewable electricity is being
produced and in certain cases used
directly by a larger number of smaller
production units. It is also becoming
more common for consumers to start
acting as “prosumers” by producing
electricity themselves and then selling
the surplus back to the power grid.
More decentralised electricity
production and greater power line
communication pave the way for
prosumers and other providers to
offer various system services to
increase flexibility in the power grid.
To investigate how this could work
in practice, AFRY has worked with
EU-SysFlex to define new system
services and prepare the market
design. Shifting the focus from
conventional, standardised system
services provided by large operators
to more dynamic alternatives for
many small providers creates
opportunities for heightening flexibility in the power grid, and by
extension being more beneficial
to the system.
Data is the new gold – even for
the power grid
Digitalisation plays a central part
in the development of new system
services that can meet the require
ments for flexible generation and
energy storage.
Data about production and demand
can contribute valuable insights that
boost the efficiency of electricity use
by directing it to where it is needed.
This will be particularly important to
harnessing the rising proportion of

renewable electricity because energy
storage possibilities linked to the
power grid remain very limited.
“In the future there will be large
volumes of incoming data from solar
power, wind power, and from households that communicate information 
such as whether the refrigerator is
running or not. All this data must be
processed in a smart and efficient
way, where the data can be matched
with other information and create
value. This is what I really see as
the core of the future power grid,”
Siöstedt explains.
A joint European electricity market
requires data platforms that coordinate the system services efficiently.
An important part of the project has
been to develop architecture for how
data is to be communicated between
different stakeholders via data platforms and subsequent requirements
applicable to the data format.
“The key is to look into the functionality of a type of data platform that
enables TSOs, DSOs, and individuals
who produce electricity themselves
to buy and offer various system
services throughout Europe. Developments in the area of electricity supply
are advancing rapidly and are extremely exciting to be part of,” says
Siöstedt. •

THE PROCESS EXPLAINED

Network
operator

Market
operator

Smart
meters

National
data hub
Consumer/
prosumer

Submeters

European
Data Exchange
Platform (DEP)

Flexibility applications

The model illustrates what the
system for a joint European Data
Exchange Platform (DEP) could
look like. The national data hub
processes data on production,
consumption and demand, received
from various meters and participants in the power system: market
operators, network- and grid
operators (TSOs and DSOs),
and consumers/prosumers.
Via the DEP, data is distributed
from several national data hubs
that are used to provide flexibility
applications and system services,
using a similar international data
structure. These services can increase flexibility in the power system and supply electricity where it
is needed, without all the stakeholders needing to talk to each other.
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Connected cars
pave the way for
increased road
safety
When icy weather strikes, it is a challenge to keep
the entire road network accessible and to know
where snow ploughing and salting are required.
AFRY is collaborating with the Swedish Transport
Administration and Volvo Cars to improve access and
safety by using friction data from connected cars.

Road safety is the foundation for a
well-functioning road network. A lack
of sufficient safety measures limits
access and can in the worst case
cause road accidents. This is particularly important in winter when ice and
snow create conditions that cause
many cars to skid. Studded tyres can
play a part in reducing the risk of
accidents, but effective road-network
maintenance is crucial for road safety.
“In Sweden there are about 800
road weather stations that calculate
the risk of slippery conditions, but
with 98,000 kilometres of roads it is
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virtually impossible for them to cover
everything, which makes it more
difficult to implement the right road
de-icing measures,” says Hawzheen
Karim, Programme Director at the
Swedish Transport Administration.
To cover the maintenance of winter
roads more effectively, attention is
now being focused on something that
is found everywhere on the roads:
cars. Rapid technological development has led to modern vehicles being
equipped with sensors and advanced
technology that can provide valuable
information about road surfaces.

To utilise that data, AFRY teamed up
with Volvo Cars in the “Digital Winter”
project to jointly test new solutions,
in which data on slippery conditions
from Volvo’s cars can be converted
into valuable road surface information
for the Transport Administration.
Driver data gives new insights
into friction
Since 2016 all of Volvo’s cars have
been equipped with ”Slippery Road
Alert” technology, a function developed to warn, through the driver’s
activation, other Volvo cars of slippery roadways. This is done through

algorithms that analyse sensor data
to estimate the friction between the
tyres and the roadway.
When the friction can be measured
with reasonably good certainty, the
friction reading is sent to a cloud
service together with the position
where it was measured. There, the
information is anonymised and
compiled with reports from other
vehicles to a limited stretch of road.
AFRY has developed a technology
platform that compiles and aggregates the anonymised data from
Volvo Cars.

39

The platform provides valuable
information to the Swedish
Transport Administration
about the road surface.

We have developed a web-based
interface based on the Swedish
Transport Administration’s needs,
with maps that instructively visualise the friction on different road
segments. Instead of using few and
expensive measuring vehicles, this
solution enables more distributed
collection of information about the
road surface that creates greater
continuity and a better overall picture,”
says Lena Engstedt, Section Manager
ITS at AFRY.
Over the course of the project the
technical solution has produced
very positive results. Data has been
collected from about 13,000 cars
each day that all contribute to the
measurements. With the insights
provided by the new platform, the
Transport Administration is better
able to monitor salting and snow
clearance work and to target road
maintenance efforts more effectively. This results in safer roads that
save lives.
Privacy issue central in a
connected road network
In the future, data from connected
vehicles and other sources may
play a larger part in creating a safer
and more effective traffic system.
Using vehicle data to develop both
the operation of and regulations
for roads means drivers can better
adapt to disruptions and tailor their
routes for a faster journey and less
environmental impact. However, Stina
Carlsson at Volvo Cars does issue a
word of warning.
“We always want to be transparent
about how we handle our drivers’
data. We are positive about the
development of new connected
functions, but it is also important
to ensure security and understand
the issues surrounding consent and
personal integrity before new services are developed based on driver
data,” says Stina Carlsson, Project
Manager at Volvo Cars. •
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i
About 13,000 cars
provide daily data on
road surface conditions,
compared to the 800
road stations.
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Flowity uses AI to analyse
video feeds to map how people
and vehicles move in various
environments.

Artificial intelligence, AI, will play an increasingly important 
role in the development of sustainable cities. With the help
of AI, compiled data about people’s and vehicles’ movement
patterns can create communities that consume less energy,
and a safer and more efficient transport network. But the
emergence of AI also raises issues concerning personal privacy.
For AFRY privacy has been central in the development of the
AI tool Flowity.
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”Many sustainable
values can originate
from AI technology
– if used correctly.”

Trustworthy AI in
cities of the future
Growing cities involve new challenges for people and the environment, with greater strain on central
infrastructure such as energy supply,
waste management, and public
transport. Connected systems are
increasingly being used to boost efficiency and tackle the problems that
arise with urbanisation and population growth. But the success of this
depends on the collection and analysis of enormous amounts of data
that indicate how people live in a
city. With the right data and AI there
is tremendous potential to design
solutions that make society more
sustainable, while it also places greater demands on solutions that can
ensure privacy and security.
Tool to optimise public spaces
One such solution is Flowity, a product
created by AFRY that analyses video
feeds using AI and converts the information into anonymised data. The
system uses machine learning, which
enables a computer to recognise
objects. Through the technology, an
algorithm has been trained to recognise objects in images that were

previously only recognisable by
humans – this is known as image
recognition. Flowity can then report
both how many people or objects are
within a given area and how much
time they spend there.
A unique aspect of Flowity is the application of deep neural networks for
movement analysis, which heightens
the degree of correct detections and
is more adaptable compared to older
technologies. The technology also
enables the detection of objects in
the image even if they are stationary,
which reduces the margin of error in
the movement analyses. The information can then be used to regulate
ventilation and heating in a building,
for example, based on how people use
different spaces and rooms.
“We have so far mainly tested Flowity
with several major property companies,
but we see that this exciting technology creates incredible opportunities
to enable real time analyses of different areas and to provide a statistical
foundation for various urban planning
projects. The idea is also that Flowity

will be able to integrate with other
systems, such as digital twins or
geographic information systems
(GIS), thereby contributing to
complete digital mapping of a building or block,” says Per Brendelökken,
Systems Developer at AFRY.
Looks like a Lego brick
A central issue captured in the
project is how people perceive AI
such as Flowity when it is introduced
into the public sphere. The feeling
of surveillance, that your movement
patterns and behaviour are being
analysed, becomes particularly
tangible when cameras are fitted
in public spaces. Here, the physical,
exterior design of the system is
crucial to gain the trust of the general
public.
“In practice Flowity acts more like
a sensor in a conventional people
counter than a surveillance camera,
and we have reinforced this in the
exterior design by making it look more
like an oversized Lego brick than a
camera,” says Fredrik Hofflander,
Product Owner of Flowity.
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Flowity’s capabilities include
detecting vehicles and providing
traffic reports in real time.

Ethical issues
In many cases it is a challenge to
design a system which provides
an analysis that is as complete as
possible, while also taking account of
personal privacy. Discussions about
individuals’ privacy and data security have naturally been considered
throughout Flowity’s development
process – especially in the initial
design phase.
“What’s great about Flowity is that
there has been constant focus on
personal privacy. The data must not
only be processed anonymously
and meet GDPR requirements, but
the issue of privacy has also been
a natural consideration in creating
Flowity’s design and function. The
solution is already integrated in the
tool without us having to rely on the
data later being used ethically by a
third party,” says Fredrik Hofflander.
In practice this means that no nonanonymised data or images are saved.
In contrast with many other AI tools,
Flowity can process the sensor input
directly, without any sensitive information being sent to a secondary
source.
“We have designed the product in
such a way that we never save the
video since Flowity processes it in
real time. The only output is statistical data. Many sustainable values
can originate from AI technology
– if used correctly. That’s why we
want to ensure that people can feel
secure when AI such as Flowity
becomes part of everyday life,”
says Roger Tedblad, Software
Developer at AFRY. •
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Tailwind in
the Norwegian
mountains
Climate saviour or annoying neighbour? Wind
power’s growth and potential are considerable, but
wind farms often stir up strong emotions. Where
many see climate benefits and economic gains,
local inhabitants often perceive wind turbines
as a threat to their immediate environment. One
example where the positive attitude of residents
has instead been crucial is the Øyfjellet wind farm,
which will be one of Norway’s largest.
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One of the EU’s goals is for 20 percent
of its Member States’ energy needs
to be met by renewable energy in
2020. Wind power is a key part of this
transition, and in terms of percentage
it is the energy source undergoing the
fastest rate of development. In the
small northern Norwegian town of
Mosjøen AFRY is collaborating with
Eolus Vind to develop their new wind
farm Øyfjellet, which when complete
will be one of the largest in Norway.
“We were involved early in the process
to analyse the wind resources and
ensure that the wind conditions were
good. Wind turbines do encroach on
the environment, so it’s important
to guarantee their benefit,” explains
Peter Schelander, Project Manager
and wind expert at AFRY.
Built in the right location, wind turbines can contribute large volumes
of electricity with zero emissions of

The location for the turbines has
been crucial for optimising the
energy production without being
intrusive.
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CO2 and other greenhouse gases
that harm the climate. But locals
are not always as positive about
the 180-metre high turbines being
constructed nearby. The turbines can
sometimes get in the way of popular
hiking trails, and the rotor blades
generate sound that can disturb both
humans and wildlife. As is customary
when building wind farms, consideration for other businesses and
local perspectives has been central
throughout the project, especially
in selecting the location for the
turbines. AFRY has therefore drawn
up positions for the approximately
70 wind turbines to optimise their
energy production while not making
them too intrusive.
Local stakeholders saw the potential
One aspect that differentiates
Øyfjellet from other wind power
projects is the fact that Eolus Vind
has entered an agreement with local

aluminium manufacturer Alcoa for
selling electricity. This means that
the 1.5 Terawatt hour of electricity
generated in the Øyfjellet mountains each year will be consumed
locally. Alcoa is the largest individual
employer in Mosjøen, and the collaboration will enable the company to
not only expand operations, but also
to create new job opportunities, both
during the establishment phase of
the wind farm and its subsequent
operation.
“The fact that specifically Alcoa
sees the opportunity here and will
buy the electricity makes the value
of the wind farm establishment for
the local community so clear that
they also see the benefit it will bring,”
Schelander says.
The project started in Mosjøen
more than 10 years ago when local
landowners had seen the possibili-

”It’s important
that the locals feel
safe with the new
wind turbines.”

ties of harnessing the strong winds
on the nearby mountains and launched a local initiative to establish
a wind farm. Eolus Vind regarded it
as a dream project and wanted to
ensure that this positive approach
remained in the realisation of the
vision. In 2012 they were able to take
over the project and continue to
develop it.

The establishment of new wind farms
always commences with local dialogue,
but there is always a risk that this can
be perceived as a monologue providing
information rather than an opportunity
to voice opinions. Regular consultation
meetings with residents were there
fore organised, at which AFRY has also
taken part as an expert to answer the
general public’s questions.

“Wind power generates strong
emotions – both positive and negative. Here we have seen that strong
local endorsement has been key to
this success,” says Johan Hammarqvist, Communication Manager at
Eolus Vind.

“There are many myths out there
about wind power, such as the risk of
ice formed on the turbines’ rotor blades
supposedly being propelled off them.
But above all it’s a health and safety
issue for those working at the turbines and nothing that affects outdoor
recreation, which we were sure to
emphasise for the locals. It’s important
that they feel safe with the new turbines and can feel proud of contributing
to both a stronger local community
and the crucial climate transition,”
says Peter Schelander. •

Even though Eolus Vind had solid
support locally, continuous dialogues
during the project remained important to addressing any concerns and
optimally accommodating various
requests.

47

The way we design urban environments has a
major impact on opportunities for humans and
wildlife to thrive and grow. In the development
of Bäckaslöv, Växjö’s new city district in Sweden,
collaboration between experts from AFRY, the
municipality, and the academic world has been
central in shaping a streetscape that creates
values which are sustainable in the long term
– from several different perspectives.
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”When we gather
expertise and
collaborate across
functional areas, we
start to understand
how the whole
system works.”

Sustainable
way forward
as Växjö grows
Amidst the forests in the province
of Småland in Sweden we find a
constantly growing city: Växjö. The
lakes surrounding the city centre
limit its geographical expansion, but
the former military area Bäckaslöv
is an area where the city centre can
spread out. This area will become a
new city district of the same name,
encompassing housing, schools, and
commerce right next door to Växjö’s
forests and meadows. Building a new
city district from scratch presents
new opportunities for more sustainable urban development, but simultaneously creates challenges when
various perspectives are pulling in
different directions.
Design focused on people
In the new Bäckaslöv district, housing,
natural landscapes, and businesses
will be linked by a 1,200-metre walkway forming the backbone of the
area. The initial drawings included
plans for a boulevard with a focus
on creating a convenient car route
through the district, but Ida Karlsson,
Landscape Architect at Växjö Municipality, saw the need for a rethink.

“Quite early on I questioned the division of the large boulevard that was
being planned – a classic design
with cars on either side of a walkway
with an alley of trees in the middle. I
proposed focusing on people in the
design rather than starting from the
idea that cars should dominate,” she
explains.
AFRY was brought in to work together
with the municipality in configuring
and developing the plans for the main
street to create a place that takes
better account of both people and the
environment in the city.
By gathering more than 30 experts
together with a variety of skill sets –
landscape architects, civil engineers,
lighting designers, geotechnical engineers, ecologists, and many more –
AFRY has been able to include many
important perspectives and design
sustainable, cross-functional solutions. The result is very far from the
original plan; the idea of a symmetric
boulevard has been replaced by an
asymmetric esplanade that prioritises
the social areas in the streetscape.

“On one side of the esplanade, we
have broadened the pavement and
created a slow walkway with social
areas and greenery, and on the other
side a faster tempo with a roadway
and a cycle path, where we have
ensured good access,” explains Emilie
Ireman, Assignment Manager at AFRY.
Process is key to solving
complex sustainability issues
Bäckaslöv is unique in that the value
of collaboration between several skill
sets and stakeholders was understood early on. One clear example is
how the work on creating space for
nature in the city district occurred
across various areas of expertise
to create a pleasant environment,
conserve key ecosystem services,
and adapt the area to climate change,
and possible future rising waterways
and temperatures. Various species of
trees have been selected in consultation with tree experts from the
Swedish University of Agricultural
Sciences to help increase biodiversity,
and the planting of biochar in the
plant beds produces nutrients for the
trees and improves the soil’s capacity
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The new city district has the
beautiful nature of Växjö around
the corner.

to absorb and store CO2. Green space
i n the district’s park was planned in
such a way as to divert rainwater away
from the esplanade thus utilising
nature’s own capacity as a storm
water reservoir.
“Our aim was to combine a climate-
friendly streetscape and nature area
with space for movement and play. For
example, next to the district’s park we
have created a type of sunken playground, which we call ‘urban play’,
that can also impede water flows and
prevent flooding during future heavy
downpours,” explains Emma Ekdahl,
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Section Manager, Landscape &
Urban Planning at AFRY.
The foremost challenge faced when
sustainability is more clearly included
in urban development is that each new
aspect considered gives rise to new
issues. Sustainable urban development is complex with no self-evident
answers, and it has been a challenge
to find a common way forward for all
functional areas and stakeholders
who have different aims. Both Emma
Ekdahl and Emilie Ireman believe that
the actual process is central to the
final sustainability result.

“Knowledge-building is something you
do together, not in isolation. It is extremely important to have a dialogue
about the work if we are to succeed;
that is very clear here,” Ekdahl says.
Ireman continues: “When we gather
expertise and collaborate across
various functional areas, we begin
to understand how the whole system
works; it’s not until then that we can
find long-term solutions.” •

The city district park plan includes
a walkway among the treetops
and a playground designed to both
encourage play and divert rainwater.
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Thank you
AFRY would like to thank the following clients:
Drupps
Tracegrow
Sappi
Cavidi
Akademiska Hus
Emschergenossenschaft
Envigas
Equinor
Volvo Cars
Swedish Transport Administration
Eolus Vind
Växjö Municipality
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AFRY’s vision is to provide leading engineering and design solutions for generations to come.
In AFRY Sustainable Stories you can read about some of AFRY’s recent assignments and how
we, together with our clients, contribute to a more sustainable society.
afry.com
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