
1

LOW EMISSION LIVING

Andreas Jonsson LSAP10 2016 Masterthesis project



2 3

Table of contents

1. Abstract
2. Main research
2.1 The process
2.2 Global perspective
2.3       Swedish perspective
2.4 Individual perspective
3. Leverage points
3.1       Site criteria and 4 aspects
3.2       Site choice
4. Site analysis
4.1 Changes/additions
4.2 Strategy
4.3 System overview
4.4 Building prototype
5. References



4 5

1. Abstract

The importance of the actions we need to take to avoid 
catastrophic climate change by the year 2100 has 
been discussed a lot in media the last few months. The 
climate deal in Paris gives some hope, but the con-
sequences of the actions and the actions themselves 
we need to take are for most people to a large degree 
unknown. Most people understand that we need to 
reduce the amount of CO2 emitted into the air, but not 
necessarily how we can and will do this. If one wants to 
live in a way that causes as little emissions as possible 
today, the options are limited, and even the options 
that are available can be hard to find and/or are very 
expensive. Sustainability does not appear to be availa-
ble to the general public, but the real issue is that only 
an expert can determine what alternatives are the most 
sustainable ones. To find out how and to enable a way 
for the public to do a difference I have looked into the 
everyday emissions of the general population to identify 
key leverage points, where the biggest outcome of a 
change in lifestyle will be. The idea is to do as much dif-
ference with as little effort as possible, while at the same 
time raise awareness among the general public. The city 
grid of Norrköping, in the area of Kungsgatan, will be re 
prioritized, bikes and pedestrians will have the highest 
priority. This will create a calmer, safer and greener area 
for people to inhabit. New buildings will make use of the 
available resources on site, as well as provide resources 
that were not available there before. Raising awareness 
will be the long term goal, only by doing this will the 
necessary changes of lifestyle take place in society, and 
only by being aware of the consequences to the climate 
will we be motivated to change. This takes both knowl-
edge about the practical implications to our everyday 
life and available options to choose from when making 
decisions.
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2. Main research

CO2 emissions is one of the most deciding factors of 
global warming (Hansen J, 2015). With this understand-
ing CO2 is the focus of my research allocated here. 
Especially how we create it, how much we create, why 
we create it, and what can be done to avoid it a much 
as possible in our everyday lives are discussed.
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2.1 The process

To achieve the goal of enabling a lifestyle that emits as 
little CO2  as possible, while still keeping the comforts of 
today’s life style, the research is focused on things that 
can be done today, with available technology and moti-
vated citizens. The process is about learning from what 
works and combining ideas with available resources in 
a way that will make sure the outcome is sustainable 
both today and 100 years from now.

An overview of the problem faced here was the first step. 
The emissions can be ordered into 4 categories, these 
categories in turn relate to different aspects of life. Most 
are closely related to individual choices, even though the 
way society is ordered intervenes in many ways. 

To get a grip of what can be done and how, the One 
Tonne Life project by A-Hus, Vattenfall and Volvo was 
studied. The learnings from this project combined with 
the overview of general emissions of Swedish citizens 
lead to a deeper look into what was causing the emis-
sions and why. 

Life cycle assessments of buildings and cars were eval-
uated, along with emission factors for different types of 
food and emissions caused by luxury consumption. 

The outcome of these insights was that 2 leverage 
points were selected and a list of conditions that enable 
a life style that emits well below average amounts of 
CO2 emissions, were assembled. 

The leverage points together with the emission reducing 
conditions helped define site criteria according to what 
was needed to avoid causing unnecessary emissions. 
By deliberate placement of new buildings, with the right 
resources located nearby, the results of the One Tonne 
Life project could be improved.

From the site criteria created, the choice of site began. 
By awarding points for how well the sites matched the 
criteria, a site in Norrköping was selected due to it meet-
ing all criteria rather well. 

By analysing the resources and conditions on site, 
4 aspects to focus on was formulated. Information, 
Transport, Housing and Security was deemed the most 
important to create the right conditions to improve this 
area of Norrköping. 

These aspects helped form a plan for the city, to reduce 
traffic coming in from the outside, and change the way 
one moves in the city center. The aspects also defined 
what was going to be available on site, in the building 
and around the neighborhood to improve a comfortable 
low emission life style. To some extent the construction 
of the buildings is defined by this as well, because it 
prohibits the use of concrete where it is not absolutely 
necessary.

One Tonne Life ProjectOverview
Leverage points

Emission reducing conditions
Site criteria Site

Plan for the city

Plan for the neighborhood

Definition of the building

4 Aspects

City

Building

Individual
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2.2 Global perspective
Figure 1 shows that there is a clear global pattern of 
the effects of greenhouse gas emissions. The countries 
emitting the most CO2 are not the ones that are in the 
most danger of its consequences, which are the most 
vulnerable to climate change. There is a problem here, 
the emissions originated in the industrial revolution and 
what we are beginning to see the effects of today is 
the aftermath of the “free” energy we gained from fossil 
fuels, which helped us achieve what we have in the last 
160 years or so.

Without fossil fuels as a source of energy we could not 
have come as far, as fast. The industrial revolution would 
have looked very different and happened over a much 
longer time period. And the nations who are paying/will 
pay the highest price are mostly the ones who did not 
cause the problem. Vast parts of Africa will be to warm 
to be habitable, what today is savannah risk becoming 
deserts in the future. On top of that, several islands of 
one island nation has already disappeared into the 
ocean.
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Another problem is that CO2 stays in the atmosphere for 
a very long time (Archer D, 2008), so not even cutting the 
emissions completely today will lower the ppm of CO2 
in the atmosphere much before the year 2100. This is a 
problem because the whole climate system is very slow 
to react. The glacier melt and warming of oceans hap-
pens very slowly. What we do today will start to affect/
melt glaciers in 100 years. 

Several small island nations risk disappearing complete-
ly when the sea level rises, up to several meters (Hansen 
et al, 2015). Loss of habitat for both human activities 
(coastal cities among other) and biodiversity are una-
voidable changes we are facing whether we want to 
or not. We cannot know how these changes will affect 
for example food production exactly, but we do know 
there will be substantial challenges ahead. Not only will 
the land area suitable for growing food be reduced by 
both higher temperatures, higher sea levels and extreme 
weather, the ecosystem will suffer and the population of 
the planet will most likely continue to grow. 

What consequences this will have on politics in an 
already unstable global scene can only be speculated 
on today. Imagine for a moment what would happen 
to the global market if all harbors in the world would be 
flooded by the rising sea level, as would a large part of 
the worlds manufacturing in close proximity to those 
harbors.

Hansen says this about the potential situation; “The 
economic and social cost of losing functionality of all 
coastal cities is practically incalculable. We suggest that 
a strategic approach relying on adaptation to such con-
sequences is unacceptable to most of humanity, so it is 
important to understand this threat as soon as possible.” 
(Hansen J, 2015) 

It is much less expensive to deal with the problems 
before they occur than to wait until it is too late. It is 
therefore of highest importance that we do all we can to 
combat the emissions causing this. This requires us to 
change our habits in most areas of everyday life, even 
if just a little. We must build a resilient society that does 
not rely on industry and lifestyles that cause emissions 
of greenhouse gasses.
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2.3 Swedish perspective

On a more local level, within Sweden we see both good 
and bad results of global warming. There will for exam-
ple be more time to grow crops, and more suitable land 
up north, but loss of prime farmland in Skåne will be an 
issue if the sea level rises too much. 
If the sea level would rise 3 meters by the year 2100, 
compared to pre industrial times, most Swedish coastal 
cities would suffer and the economic consequences 
would be severe. Compared to other countries, like the 
Baltic States, we would still do really well due to Sweden 
not being as flat. Sea level rise is probably the most 
dangerous consequence of global warming to countries 
located this far north. However more extreme weather 
will also work together with higher sea levels to cause 
problems in society. (Hansen J, 2015) 

Our contribution to this situation should be relatively 
easy to reduce here in Sweden. We have among the 
cleanest electricity in the world because we do not rely 
on fossil fuels for our electricity. We have vast areas of 
forest and a suitable climate to build with timber, we 
have almost ideal conditions to achieve a sustainable 
level of emissions from our building industry, and this 
without sacrificing much, if any, comfort in our everyday 
lives. 

Many of the things we will have to change is likely to 
achieve a positive effect on our mental and physical 
wellbeing, as well as a big improvement for the envi-
ronment. Taking the bike to work instead of the car for 
example, gives a good everyday workout, while also 
lowering the CO2 emissions. Or buying locally produced 
goods, both cuts transports and supports the local 
community. What we need is knowledge and life style 
changes, not necessarily huge ones, but the right ones. 

To get the ball rolling, we need changes in society and 
attitudes of the general population, to reuse, up cycle 
and repair more. The idea of the “right” quality, not the 
best quality is a big part of the problem of consumption 
of low-price goods shipped from low wage countries in 
massive ships. If we were to buy new or used gadgets 
of high quality, locally produced, and sell them on when 
done, massive cuts in emissions could be achieved 
while also supporting local manufacturing and cutting 
transports and thus emissions.
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The average emissions of CO2 per person in Sweden 
today is 8 tons according to Naturvårdsverket. Alterna-
tive ways of calculating the average can give numbers 
between 4,5 and 8 tons, depending on if Swedish export 
of low emission products are compensated for or not. 
Normally the higher number is used to make sure the 
severity of the situation is understood.

Of the 8 tons, 30% is transport related emissions, a 
substantial part of this is fossil fuels for vehicles, a much 
smaller part is the manufacturing of vehicles. Another 
30% is housing, 25% is food and only 15% is from other 
consumption, for example clothes, technical devises 
and such. 

Some of these categories are easier to improve than 
others, for example the transport related emissions 
could be reduced by over 90% by going from two petrol 
cars to one electric in the example of the One Tonne 
Life, or even better, public transport, bike and walking. 
Transport issues would best be handled on a city plan-
ning level, by making sure every household in the city, 
and around, has access to good usable public transport. 
This could be improved substantially, perhaps public 
transport should even be free for all if we actually mean 
business with fighting global warming.

30+70+V 30+70+V 25+75+V 15+85+V
TransportHousing Food Consumption

30% 30% 25% 15%

Swedish average CO2 emissions

The One Tonne Life is an experiment about how we 
could change our life styles to lower emission. (A-Hus, 
Vattenfall, Volvo, 2011) It deals with where the emissions 
comes from, why and how big they are. Most important-
ly it shows what life style changes we need to make to 
achieve lower emissions, and that they are not huge. 
The family in the experiment managed lower their emis-
sions by 62% without sacrificing much comfort, from 7,3 
tons to 2,8 tons per person and year. This meant that 
they still ate meat, but a little less, they still drove their 
car, but it was now electric and they carpooled. 
They still lived pretty much the way most middle class 
families in Sweden do today, so this is very much a 
realistic goal that we could achieve for a large part of the 
population in the country. 

In fact, many families are probably already there, but this 
is not visualized in any way. Many low income families 
that is, living in million program housing buildings, in 
a moderate sized apartment, without a car, will have 
considerably lower emissions than the average Swedish 
person today. 

The family was able to reduce their emissions down 
to 1,5 tons / person and year, which is rather close to 
the sustainable goal of 1 ton /person and year. That is 
a reduction of 5,8 tons /person and year, coming from 
7,3tons. 

There is however room for improvement in this project, 
since this is a free standing single family house, this 
building has to fight temperature differences from all 
directions in difference to multifamily housing, with one 
building and several apartments for example. This type 
of building does also contribute to urban sprawl, which 
makes sustainable living unnecessarily complicated. 
The result of a project with the same aim, but in a dense 
city environment should be better, should produce lower 
emissions due to reduced need for transport equipment 
and heating energy among other effects.
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While looking into a comparison of two buildings, one 
renovated million housing program building and one 
new low CO2 building called Tellhus, the conclusions 
were surprising, a renovated building compared to a 
new building could even in a 50 year perspective be less 
good, from an emissions point of view. (Björk J, 2013) 
This means that the emissions caused by the building, 
including what energy its inhabitants use for heating 
and appliances and construction and so on, divided 
by 50, for each year of its life, would in the case of the 
renovated building, which should have far less con-
struction emissions still be higher that a completely new 
building standing for only 50 years. One key factor to this 
is that the new building used very little concrete and had 
a clear focus on lowering the greenhouse gas (GHG) 
emissions as much as possible, both by using better 
materials and by lowering the energy needed in the 
home when in use, heating, warm water and electricity. 
The Tellhus ended up having 33% lower CO2 footprint 
per square meter than the renovated building. (Björk J, 
2013) 

The older building does not have the same goal behind 
every part of its construction, there are for example more 
thermal bridges and higher U-values in walls. Today we 
can easily replace all the concrete in a building except 
for the foundation, by using wood instead, and if the 
building stands for long enough, we can even include 
a carbon storing effect (but this is not included in the 
calculations done here). When the tree would have died 
and decomposed in the forest, releasing greenhouse 
gases, the building will still stand.

The emissions from the home is mostly from the use 
phase of the building. As can be seen in the diagrams 
to the right, the relations between use and construction 
varies depending of building materials and energy effi-
ciency /u-values of walls. A material adding a substan-
tial amount of emissions to the use phase is concrete, 
which therefore should be avoided as much as possible. 
The opposite can be said about wood in structures, 
which, if the building stands for long enough, can even 
be considered a carbon storage.

Housing Emissions

72
+79
+48+29+3+14+8+12

Tonnes of CO2 per capita and year
Investments and maintenance

Electricity

Oil for heating

District heating

Pellets and gas heating

Furniture

Household items

Gardening

2,5

1,0

0

0,5

1,5

2,0

Source: Naturvårdsverket

37+62+1+O
37% Design and building phase

62% Use phase

1% Demolition

Annedahl

18+81+1+O
18% Design and building phase

81% Use phase

1% Demolition

Kungshamra
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270+730=
625+375=
350+650=

1000+700+270+370=
639+361+339+361+639=
1000+353+347+300+339=

CO2 emissions in percent

CO2 emissions in real numbers

Swedish

Finnish 1

Finnish 2

Swedish

Finnish 1

Finnish 2

Swedish
The building in this example is a Million Programme 
building in Kungshamra and a Tell House in Annedahl. 
The Tell House is a building concept focused on as low 
carbon emissions as possible without sacrificing com-
fort. The Million Programme building was built to supply 
low cost housing between 1965 and 1975. 

Finnish 1
A house built in the 1970s in the south of Finland, com-
pared to building a new building on the same site. The 
renovation originally included retrofitting of an elevator, 
which was 27% of the total emissions, this was removed 
to make it more comparable to the Swedish example. 
One major factor for the difference of emissions is that 
Finnish electricity emits more CO2 per kilowatt.

Finnish 2
Same as above but without concrete structure in the 
new building, showing how big part of the total emis-
sions con-crete is, now the numbers are in terms of 
percent very close to the Swedish example, where the 
new building was built with a wooden structure instead 
of concrete.

1,0 00,51,52,0 Tonnes of CO2 per m2

Sweden 10kg
Northern countries 58kg
EU(25) 415kg
The reason the Swedish numbers are so much 
better that other countries are because of our high 
percentage of water and nuclear power. These two 
sources of electricity is actually so clean, from a CO2 
perspective that entirely replacing them with wind 
power would increase carbon emissions by around 
100%. Which would still be a small fraction of the EU 
average.

Average carbon emissions from pro-
duction of electricity

Source: Elforsk AB 2005

Is it a good sustainable strategy to renovate old build-
ings?
Looking at the examples I have found so far, renovat-
ing old buildings would only make sense if the energy 
consump-tion when finished can be lowered around 
50% from the examples levels, when comparing with 
a really good new low carbon building, which uses 
around 50% of the energy of the renovated building 
in this example. So from the data used, the simple 
answer is NO, but in reality, it’s a lot more difficult to 
answer that question.

One factor that must be taken into consideration is 
that we have a big shortage of housing in Sweden 
today. We can-not afford to demolish buildings when 
we are not building enough housing at the present 
moment. 

But we can neither afford to let global warming 
exceed 2 oc, as even this will be nothing short of a 
disaster for millions of people around the world. It will 
lead to a big loss of natural habitat. Which will deal a 
serious blow to biological diversity in already prob-
lematic areas.

Is this a valid question?
A newly renovated building is still very good, in terms 
of a CO2 point of view, and accounting for the rela-
tively small part of the emissions caused by the home 
in a person’s life (30%, 2,4 out of 8 tonnes in average 
today in Sweden). Living in a renovated Million hous-
ing program building would probably get that number 
down to 35% of that 0,843 tonnes per person calculat-
ed on the example of Kungshamra and the average 
area per person of 56 m2  ,which is a substantial 
improvement. However that is a little over 84% of 
the carbon emissions we can afford. The same area 
in the newly built Tell House would generate 0,554 
tonnes, 55,4% of the emissions we can afford, which 
makes the possibility of reaching 1 tonne  seem a lot 
less unlikely. 

Looking at the future, we need to reduce the average 
living area per person or lower the emissions of our 
buildings, preferably both, because if Sweden cannot 
reach the 1 tonne goal, with our clean energy, it will 
be really difficult for the rest of the western world. 
The question is highly relevant because it leads to the 
conditions under which we have a chance of achiev-
ing the one tonne goal.

Conclusions
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2.5  Individual perspective

On an individual level, we need to know what our every-
day choices result in. One can make a big difference by 
avoiding the prod-ucts causing the greatest amount of 
pollutions, without actually changing much about how 
one lives.

Choosing locally produced goods is usually a good start. 
For example; eco-meat in Sweden is not fed on much 
imported feed from South America, transported here by 
boat. According to the Swedish Institute of Agricultural 
Science (SLU) beef and lamb are the kinds of meat you 
should avoid the most, emitting 26 and 21 kilograms of 
CO2 per kilogram of meat, while bird meat emits only 3 
kilograms of CO2. Food on average emits a little over 2 
tons per person and year, meat and dairy products are a 
substantial part of those emis-sions. 

To achieve as much improvements as possible it is 
important to identify key leverage points, where the 
minimum of effort produces the greatest result. The two 
main leverage points I propose to work with here are 
Housing and Transport. 

Housing is not the easiest category in which to achieve 
substantial improvements in cutting emissions. But if 
a change of life style is going to be made, it should be 
rooted in the home, where most decisions are made. 
Providing good environmentally friendly hous-ing is 
also something that is needed right now in most bigger 
Swedish cities. If people see that they can actually make 
a positive difference it will give them hope for the future, 
and if there is hope and a generally positive attitude 
towards change, our bad habits causing unnecessary 
emissions will have a greater chance to change. 

Transport related emissions are easier to cut, due to 
most people not needing a car that runs on gasoline, for 
everyday use. By using public transport, the emissions 
can be reduced a great deal, with only a slight reduction 
in comfort for most people.
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Food

42+38+28+23+18+5+23+22+21

Meat

Dairy products

Vegetables

Fruit

Bread

Fish

Candy

Drinks

Restaurant visits

2,5

1,0

0

0,5

1,5

2,0

Source: Naturvårdsverket

Food is a category that will be among the harder to reduce emissions from. This will require us buying more lo-
cal-ly produced food, which will be a natural step for most people. It will also result in less options on the menu, 
no more cheap produce from other continents if one wants to really do the best choices for the planet. This 
category will most likely change the least if one can change lifestyle overnight. 

Transport / Travel

160
+25+24+22+20+5+15

Petroleum products

Cars

Charted trips

Buses and railroad

Separate air travel

Separate ferry/cruising tickets

Car service costs

2,5

1,0

0

0,5

1,5

2,0

Source: Naturvårdsverket

Transport is also a category that for some people is closely connected to one’s identity (car enthusiasts for 
exam-ple). Although it is less common to reward oneself by consuming petroleum products in everyday life, the 
occa-sional trip by air to different resorts and cities around the world is a very real problem. This is something 
people are becoming more aware of, when the effects of this knowledge starts to show is yet to be seen. The 
major part of transport emissions are still from the use of a car, running on gasoline or diesel. By switching to 
an electric car instead, with the very clean electricity Sweden has, will reduce transport emissions by more than 
half, for the average person.
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Consumption

30+18+8+9+40+22

2,5

1,0

0

0,5

1,5

2,0

Clothes and shoes

Technology

Beauty products

Pets

Other products

Other services

Source: Naturvårdsverket

Consumption is the hardest category to improve upon, consisting of among other several created needs that 
are very important to peoples sense of comfort in everyday life( mobile phones for example). This category 
could be helped by reusing, recycling and selling/buying used products more than we do today. If the idea of 
“the right” quality, rather than the best quality could be less appealing to people, there would be less of a prob-
lem reducing the consumption related emissions.

Conclusions

The comparison between the one tonne life experiment 
and students living in Umeå shows that you can do 
much to lower your emissions without access to the 
same high tech and low energy building and applianc-
es. 

In the case of the students, the limited economic means 
are a factor that limits emissions. This gives rise to cre-
ative solutions to eve-ryday problems that could benefit 
more people than just students. The limited economic 
means activates students physically more than some-
one who can afford going by car where ever one might 
want to go. The consumption of meat is also lower 
than with the average population, which cuts more on 
emissions than most people realize. Recycling and used 
products are also more common among students.

Before One Tonne Life
 - Single family house made of wood and con 
    crete, built 1976 with 
   electric direct heating and air heating pump
   - Size 200m2

 - 2 cars with petrol engines
Comfort Level of One Tonne Life Project
 - Single family house, adapted to be energy   
    efficient, newly built, produces own electricity   
   and heat
 - 1 electric car, carpooling
 - Less meat, more vegetarian food
 - Train instead of flight for vacation
Lowest CO2 Levels 
 - Strictly vegan food
 - Lowest possible use of water
 - Careful packing of washing machine
 - Reduced surface of living
 - Always carpooling when using electric car
 - Restrain from recreational trips
 - Use bicycle instead of taking the bus
 - No more restaurant visits and less recreation 
   al activities
 - Reduced consumption (clothes and other  
   types of shopping)
Swedish Average
 - This is what the average Swedish citizen  
   consumes according to Naturvårdsverket
Worst student
 - Lives far outside of town, commutes with car  
   daily
Best Student
 - Student who uses bike to commute, buys   
   second hand goods and eats a small amount  
   of meat
Me
 - Have got a car but rarely use it, commutes  
    daily with bike, never uses public transport

Housing

Transport

Food

Consumption

Total

0,9

2,5

2,7

1,2

7,3

0,45

0,23

1,51

0,63

2,82

0,38

0,13

0,43

0,59

1,53

2,4

2,4

2,0

1,2

8,0

0,3

7,4

1,2

1,1

10

0,8

0,9

0,7

0,6

3

0,7

1,9

1,2

0,7

4,5
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3. Leverage Points
Housing
This category accounts for 30% of the average Swedes 
emissions. It is a category that is of highest importance 
today when we are facing the most extensive lack of 
housing since the 1960s. Several municipalities already 
have plans to build a considerable amount of housing 
the coming 15-20 years. It is therefore important that the 
housing build is good from both a social and an envi-
ronmental perspective. The home can also function as a 
motivation and educator for future improvements.

Transport
Another 30% of the average Swedes emissions are 
caused by various types of traveling. This is the category 
that is the easiest to cut down if you live in a city and/
or can afford an electric car. But if one does not drive 
a car today, which many do not do, emissions will be 
very low in this category, and not need much attention. 
By improving the public transport network, more people 
should be able to travel comfortably and environmental-
ly friendly.

Emission reducing conditions

From the evaluation of the One Tonne Life project and 
the test done by fellow students, these were some 
aspects that differ from how the average person lives 
in Sweden today. They also involve changes in city 
planning. 

- No need for a car
- Good bike/pedestrian roads
- Small housing units
- Eats less meat
- Limited financial means
- Knowledge about emissions
- Climate smart technology
- Informed choices of consumer goods
- Electric car and public transport
- Motivation to change

Factors like limited financial means is not necessarily 
a factor one want to force on people for the good of 
the city, but the other factors/conditions are possible to 
achieve with information and better options to choose 
between. If everybody could live like a combination of 
the OTL project and the average student, without losing 
comforts one values highly, society would be on a good 
path for the future. So the task of this project will be to 
work towards a situation where living more like stated 
above will be seen as a tempting option, not an involun-
tary evil one must put up with.

From this understanding and the leverage points, the 
site criteria and 4 main aspects to work with were 
formed.
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Umeå - I20 21p
Large undeveloped area close to the city centre, that 
is mostly covered by forest today. This area is used for 
exersice by people from all around Umeå. Building here 
would remove a very popular outdoors area that is high-
ly valued by many. The connection to the city centre is 
not strong, even though it is not far away, due to limited 
access from bike paths, the railroad and the former E4 
blocking the way.

Umeå - Ön 19,5p
The Island (Ön) is interesting as an isolated entity, it is 
possible and easier to create a new type of city here. 
This would be an all new settlement, not really relating 
to the reality of most Swedish cities with their existing 
infrastructure. The location is very central, the topog-
raphy is flat, so it is well suited for both pedestrian and 
bike transport.

Potential sitesSite criteria
Safe from sea level rise   5p
 For the site to be sustainable, it must be usable even in 150-200 years
 This is a go/no-go criteria since the worst case scenario would give us several meters of sea level rise 
Big enough to define a distinct area/neighbourhood   5p
 To make the changes of lifestyle apparent to anybody who is there, the area should not be able to miss
 Part of the information strategy, visualize the changes and let people experience them by themselves 
Site is densifying the city   4p
 Urban sprawl should be prevented since this creates unnecessary problems
Strong connection to city centre   3p
 Reducing the need for a car in the city
Environmentally friendly public transport nearby   3p
 To aid travel within the city without a car
Strong connection to major transport hub   2p
 Reducing the need for a car to go outside the city and/or other cities
Connection to nature/park   1p
 Green areas are important for mental wellbeing and leisure
Safe from flooding   1p
 Weather changes that bring heavier rains than we have today should not be a problem

4 aspects for the site:
- Information
   Fish farm - food will be the biggest single polluter in the future
 Bamboo - Growing? Workshop? Fast growing, great carbon storage
 Waste management - visualize the waste produced
 Recycling workshop - make use of used materials/furniture/gadgets
 Library of things - co own/borrow things used rarely
 Energy use - visualize
 Water use - visualize
 Urban farming, with waste energy/water?
- Transport
 Public transport should cover everyday needs
 Biking should be the preferred mode of transport
 Walking should be safe and trouble free
- Housing
 Wood structured, instead of concrete
 Adapted to a walking city
 Bike parking instead of car parking
- Security
 Safety after dark, good lighting in the streets
 Good visibility of playing children
 Bike/pedestrian priority, reducing the risk of getting hit by a car
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Umeå - Nydala 16p
The Nydala area is situated on a hill/hill side, giving it 
some unique challenges for both public transport and 
bike lanes. Building here would counteract urban sprawl 
but the area is too remote for a dense settlement. 

Umeå - Teg 14p
The Teg site is a patch of forest between the single 
family housing areas and fields for growing crops. This 
area is, like the I20 area, used today for exercise. The 
connection to the city centre is weak, and the transport 
hub is further away than most sites.

Norrköping - Former prison 18,5p

The former prison site is being redeveloped. The con-
nection to the city centre is not the strongest but the 
site is still very central. Access to public transport is a 
problem due to the site being situated in between a park 
and the river. The site is not big enough to achieve a 
noticeable difference in the city’s environment. 

Norrköping - The inner harbour 18p

The inner harbour would be the perfect site for this 
kind of project, it is right next to the city’s major trans-
port hub, in the centre of the city. There are two tram 
lines going by right outside the site and the area is big 
enough to define a distinct area in the city. The problem 
this site faces is a direct consequence of the basis for 
the research collected here, it is vulnerable to sea level 
rise. The majority of the site is between 1,5 and 2 meters 
above sea level. The worst case scenar-io could result 
in several meters of sea level rise, this would drown the 
whole site.

Potential sites
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Norrköping - Nordantill and Berget 
19,5p

The two empty plots are mostly carparks today, with a 
central location, close to most things one might need 
in the city. By themselves these two sites will have 
a difficult time to define a distinct new area with a 
different character, but the placement of them is ide-
al. Which lead to the conclusion that the site should 
include the existing buildings around the area.

Norrköping - Kungsgatan 23p

The area around Kungsgatan is a part of the city 
centre, it contains two sites that are being/going to 
be developed, that are used for car parking today. 
The major transport hub borders the site in the north 
and the other transport hub is close to the south east 
corner of the site, with the two tram lines in both 
south and north ends of the site, plus bus lines going 
through the middle of the site. The location is attrac-
tive, with high prices. This means that the site will 
contain many of the cities inhabitants that are a part 
of the emission problem we face. 
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Ostlänken: Järna till Linköping

Norrköping

Nyköping

Linköping

Järna

A new high speed railway line speeding up travel time between Stockholm and Linköping, will be 
finished 2028 according to the current plan. This is expected to bring more people to Norrköping when 
the time it takes to travel to Stockholm is reduced to around 40 minutes, which is less time that it takes 
from some of the suburbs of Stockholm by car. Many families are tempted by raising their children in a 
smaller city.

Norrköping

Malmö

Göteborg

Stockholm

Umeå
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Analysis of the current situation Train station
Main connection to: Linköping, Stockholm, Malmö

Bus station 
Main connection to nearby cities and villages

Current pedestrian/bike paths
The current situation around the site

City centre
Main shopping area, with restaurants, cinema, library

Parking garages
Both open for all and rented space only, could be adapted to suit future needs.

Transport hubs
Both the main travel centre and söder tull are busy transport nodes in the city, dealing 
with both regional and local transport

Bus stops
Access to public transport has defined the outer boundaries of the site

Tram/Bus stops
Tram is the preferred mode of public transport, it is also the most environmentally friend-
ly

Railway
The current railway enters and exits the city from the north, in the future Ostlänken will 
change the layout slightly

Tram rail
Runs on both specific tram streets, pedestrian streets and ordinary low traffic streets in 
the city

Parks
Both parks are substantial green areas, used frequently by the public
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Additions/changes Train/tram/bus station
The new travel centre will be in place when Ostlänken is finished by 2028

New pedestrian priority
There will be a new improved pedestrian/bike network of roads in the city centre, where 
cars are not allowed

City centre
Access will be improved from site with a new pedestrian/bike road

Parks
Both parks are substantial green areas, used frequently by the public

Bike parking garage
Specific for city blocks, to keep bikes warm, safe and well functioning even during winter

Bike parking garage for the public
To encourage people to take the bike to work, this service will be provided

Community aquaponics
To inform and feed the inhabitants of the block with locally produced, eco friendly food, 
the aquaponics will be a visible part of the architecture

Municipal aquaponics
On a few selected spots there will be aquaponics for the people living on site to take part 
in, it will be organized by the municipality

Community gadget library
A place where you can borrow tools/gadgets you do not need very often, instead of 
buying them

Municipal gadget library
A place where you can borrow tools/gadgets you do not need very often, instead of  
buying them

Community workshop
A place where you can build/ service/ repair things, equipped with tools

Municipal workshop
A place where you can build/ service/ repair things, equipped with tools
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Main access by road

E4 highway
Stockholm - Nyköping - Linköping - 
Jönköping - Helsingborg

E22
Västervik - Oskarshamn - Kalmar

Hospital

Train/bus station

Ingelsta
Business and commerce area

Public transport additions

North E4 highway entrance/exit
Stockholm - Nyköping - Katrineholm 
- Finspång

South E4 highway entrance/exit
Linköping - Norsholm - Skärblacka - 
Kimstad - Gistad

Gamla övägen/Hospital en-
trance/exit
Söderköping - Västra Husby - Östra 
ryd

E22 entrance/exit from south
Söderköping - Valdemarsvik - Ringar-
um - Oskarshamn - Västarvik - 
Kalmar

New tram line between the hos-
pital in the south and Ingelsta in the 
north. 

By implementing this system with free parking and free public transport to and from nodes where the main access by 
car is, the number of cars in the city centre should be reduced. This will be combined with fewer car-parks and fewer 
roads for cars to create a calmer cleaner city centre.
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Site strategy

To make use of the resources on site, storm water is 
collected, cleaned by phytoremediation in a pond and 
then stored in an underground tank for use in toilets. 
This prevents storm water from contaminating the river 
with heavy metals, rubber particles and other unwanted 
contaminants. Although the amount of contaminants 
will be reduced when car traffic is reduced, making the 
process of cleaning easier. 

Exploded axo of site strategy

The density in the surrounding area of the city is be-
tween 8 and 12 thousand people per km2, the first vol-
ume on the site represents how much space is required 
for the same density, with 40m2 per person of apartment 
space. This volume is illustrated as a 5 story cube, with-
out space for circulation. The desired density of a new 
housing project on site should be at least the double 
that or the surrounding city. By reducing the average 
living space to 40m2 per person, this can be achieved 
with ease on the site, providing generous space for 
leisure and functions such as storm water cleaning in 
the courtyard.

The available resources on site should be made use of 
as much as possible, and sunlight has the potential to 
both reduce emissions by using it for passive heating 
and letting as much as possible down to street level. By 
enabling the sunlight to shine on surrounding buildings 
for a longer part of the year, heating energy can be 
saved for the surround-ing buildings as well as a bright-
er street scape.
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System section

Sun conditions on site
- 1000kw/h per year and square meter
- Passive solar heating can generate up to 60% efficiency - possibly making use of 600kw/h per year and square 
meter
- 1700 hours of sunlight per year on average

Resources on site

The system

Rain on site
- Diagram of 2013-2015
- Total amount of rain on site in 2015 is 1293 m3
- At least 900 m3 fell as rain and was there fore possible to collect 
- Size of site and kubic meters of water it would generate

Toilets use clean stormwater/rainwater
- Average consumption per person and day in sweden is 30 lit
- The block is calculated to house 370 peope, using 30L a day will add up to 383 kubic meters per year

Aquaponics system for production of vegetables and fish
- 1 square meter per person living here
- The yeald is approximately 35 kilograms of vegetables and 7 kg of fish per person and year

Bike garage
- Easy and quick drive in
- Store your bike inside, where it stays warm and safe
- Make it more comfortable to use your bike in everyday transport

Community workshop
- A space for the entire block to use
- Repair/build or service things instead of throwing them away
- Recycling/upcycling possibilities

Community gadgetlibrary
- Borrow things that are used rarely instead of buying a low budget
   alternative that is disposed of later
- Tools, materials and recycling

Rainwater collecting
- Stormwater from the street drains in to the pond
- Rainwater from the roof drains into the pond
- Contaminations are removed with the aid of plants in a process called phytoremediation
- The pond will be able to contain aproximately 800 kubic meters of water
- Clean water will drain into a storage tank, to be used

Building shape
- The volume of the building is 88% of a square building of the same height and base area
- The shadow in the summer months is equal to that of a 4 storey building
- The shadow in the winter months is equal to that of a 5 storey building
- The extra sunlight on site can be used for growing produce
- Buildings will appear smaller than they actually are from courtyardBuilding shape

- The volume of the building is 75% of a square building of the same height and width
- The shadow in the summer months is equal to that of a 4 storey building
- The shadow in the winter months is equal to that of a 6 storey building
- The extra sunlight on the building behind can help with passive solar gains
- Buildings will appear smaller than they actually are from the street
- The street environment will be much better naturally lit, making it better suited for plantlife
- The leaning facade towards south will reduce heatload in the warmest summer months and 
   let in more sunlight when the sun is at lower angels in spring and autumn
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Perspective section of spacial consequences

Aquaponics system with growth towers.
The system in this building will contain approximately 
90 growth towers and a fish tank of 0,7 cubic meters of 
water. There is also a sump, a filter and a pump placed 
under the aquarium.

The growth towers are filled with a mesh media, to help 
plats root and give microorganisms a place to break 
down the nutrients from the fish tank so that the plants 
can absorb them. The mesh provides a large surface 
area for the microorganisms to grow on.

Service, repairs and general maintenance can be done 
with the help of the workshop in the courtyard.

Bike parking.
To make life easier for the people who take their bike to 
work, the building has an inside bike parking you can 
ride your bike right in to, or out of, without getting off. 
First you enter a buffer zone, and after that you enter the 
room tempered bike parking, where your bike is safe 
and warm. If you need to service or repair your bike, you 
can do that in the workshop in the courtyard.
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