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INTRODUCTION

“What’s the use of a fine house if you haven’t got a tolera-
ble planet to put it on?” 

Henry David Thoreau - Familiar Letters - 1894
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Staircase design, materials, plan-

ning roads to and from cities, geo-
graphical positioning of built objects 
and planning the spaces between 
said objects, effects on users, reac-
tions and chain reactions in and of  
buildings, influence of the zeitgeist, 
Quests for greatness, love of beauty, 
shame and disgust of ugly. Creation 
and demolition. 

All these things and an abundance 
of more, all of it in a quest for balance 
with natures capacity to regenerate. 
The three dimensions of space inter-
twined with the dimension of time 
and the creatures living within these  
boundaries.

   Working on the subject are archi-
tects, planners, engineers, physicists, 
environmentalists, biologists and 
more. All struggling to understand 
and explain what needs to be done 
and what needs to be avoided.        

The complexity of the subject leads 
us to using tools that help us quantify 
a simplified version of things like car-
bon dioxide  per built square meter, 
daylight factors and wind chill. This 
allows us to communicate and com-
pare results. These simplifications of 
the factors is absolutely necessary 
for us to bring sustainability in archi-
tecture forward. I fear however that 
in the simplifications of the factors 
much of the usefulness of the results 
are lost, if we do not have tools for 
understanding the complete image 
of sustainability.   

Buildings looking the same in Brazil 
and Denmark, the people in them 
knowing, constantly updated, con-
nected to the media at all times. 
The world appears to be shrinking. 
Simultaneously the world of scien-
tific knowledge is expanding expo-
nentially, its boundaries  moving at a 
inconceivable pace. For the first time 
we have the data at hand to truly 
evaluate the impacts of our lives. On 
the planet and on others. (Bornmann 
& Mutz 2015)

Some desire a roof over their head, 
others a pool with a mountain view. 

The production of ones desire has 
often come at the cost of others. 

   As the global information network 
has developed so has our under-
standing of these correlations. Mean-
while the system has changed from 
one way communication to a feed-
back loop, not because the haves 
have started listening to the have not. 
Rather because of a creaking in the 
confines of the system. 

A tinitus like ringing that is only 
muted by drowning it in continuously 
more and more, louder and louder. 

Holistic Sustainability in Architecture Architecture 

At the architects disposal are greater 
resources of knowledge then ever 
before on how buildings effect the 
world. From energy and materials to 
the  shaping of feelings and behav-
iors. 

   So how come it all kind of looks 
the same, how come we do not seem 
to respond when the scientific com-
munity tells us that the boundaries 
of the biosphere has been broken, 
that the window of time for action is 
almost at an end? 

Why do we keep drowning the 
tinnitus instead of curing it?

Are we victims of diffusion of respon-
sibility, conformity and bystander 
effect? Is it denial? Do we simply not 
care? No matter what problem needs 
to be solved, understanding it is key. 
The Sustainability Equation attempts 
to create a platform to help the archi-
tect understand and investigate the 
reality of sustainability.

Why?

The investigation that resulted in this 
book started as a response to what I 
see as a clear division between what 
modern science is teaching us about 
the world and how this knowledge 
is implemented in the profession of 
architecture. Also because after five 
years in a architecture school with 
sustainability profile I can count the 
sustainable projects I have seen on 
one hand and still have a finger to 
spare.   

  Even though we know that cars 
are one of the main culprits of climate 
change, resource depletion and social 
deterioration we continue to plan 
societies for moving with and storing 
of cars (how ever I happily admit that 
in a few cities the dominance of cars 
are being questioned). 

Even though we know that mining 
and mining disasters destroy living 
habitats for humans, plants and ani-
mals we continue building steel tow-
ers of steel from developing countries, 
competing for hight and image. 

Concrete is quickly becoming one 
of the biggest pollutants effecting 
climate change, much due to the 
wanted imagery of modern architec-
ture.

A lack of pristine nature in the lives 
of our children creates a new gener-
ation ignorant of how the biosphere 
works, sweeping out from under our 
children´s feet the tools they need to 
create the world that we fail to pro-
vide them. 

Human Desire Physically Manifested



The Drake Equation

What do we need to know
to discover life in space?

N = R’ f  n  f  f  f  L

N = The number of civilizations in The Milky Way 
Galaxy whose electromagnetic emissions are de-
tectable.

R* = The rate of formation of stars suitable for the 
development of intelligent life.

fp = The fraction of those stars with planetary sys-
tems.

ne = The number of planets, per solar system, with 
an environment suitable for life.

fl = The fraction of suitable planets on which life ac-
tually appears.

fi = The fraction of life bearing planets on which in-
telligent life emerges.

fc = The fraction of civilizations that develop a tech-
nology that releases detectable signs of their exis-
tence into space.

L = The length of time such civilizations release de-
tectable signals into space.

p    e  l   i   c

I set out to make a new equation for four dimensional sus-
tainability in architecture. 
Inspired by Frank Drakes equation for what we need to 
know to calculate the probability of extraterrestrial life. 
A equation which has helped scientist turn unknown un-
knowns to known unknowns since the sixties. When created 
by Drake the factors of the equation was even further away 
from our grasp then they are today. But by simply explaining 
the different factors relation to each other, a understanding 
of the subject could be developed, and with it ever more ad-
vanced methods to finding the answers. 

“Frank Drake proposed a way to think 
about the question. Is there intelligent 
life elsewhere in the galaxy. It is not 
really an equation, it is a organization-
al tool for our ignorance.  Some of the 
fractions are completely unknown, so 
the equation allows you to express 
your bias.”

- Neil DeGrasse Tyson 
- Star-talk Radio

INSPIRATION

©  John Grundström
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Every generation seems to has its crisis in architecture, in 
every generation we scream our lungs out about it. This time 
the stakes are higher than ever before. 
   We have the knowledge to solve this crisis, but the solution 
is to complex for any one architect to fully comprehend. We 
need help from a multitude of scientific communities, we need 
a platform where knowledge can be used interdisciplinary. 
Where scientist can tell us what needs and can be done and 
where architects can shape it in to physical form.  

You are probably starting to figure out (my description of the 
matters complexity suggesting) that this is not a book where 
you will find only answers. My aim is to find out how to phrase 
the questions. 

©  John Grundström
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The phenomena of life has a value 
that in it self is worth preserving

The phenomena of happiness has 
a value that in it self is worth pre-
serving.

Gender, place of birth, skin color, 
perceived intelligence, possibili-
ties, socioeconomic status or age 
should not be allowed to effect a 
persons value in calculations.

A value similar to that of now living 
sentient beings must be taken 
in to account when considering 
effects of todays actions on future 
sentient beings. 

Ground Rules.
The reasoning in this book is based 

in a specific set of rules. To be able 
to accept the final outcome of this 
reasoning, acceptance of these rules 
is paramount. If you do not agree with 
the principals it will be difficult for you 
to understand and/or accept some 
of the discussions. 

Modern science and logic are our 
best resources when it comes to 
understanding the world we live in.

Modern science and logic are our 
best resources when it comes to 
creating the world we are going to 
live in.

Individual freedoms can be argued 
against when these freedoms bring 
harm. 

© Greg Rakozy
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Vocabulary & disclaimers

Biosphere 
“ The region of the surface of the 

earth or another planet occupied by 
living organisms.” - Oxford English 
dictionary.

When mentioning the biosphere in 
this book I include its interaction with 
the lithosphere(crust and mantel of 
earth, hydrosphere(water on earth) 
and the atmosphere(layer of gases 
surrounding the planet) as well as its 
interaction with the sun. Even so, I do 
in some occasions go in to specifics 
regarding one or more of these parts.  

Human scale 
When the scale of architecture 

reflects the human everyday inter-
action with the surroundings and 
objects in it. 

Carbon sink 
A storage of carbon dioxide sep-

arated from the atmosphere and 
oceans.

Carbon Dioxide Equivalents 
“the total climate change impact of 

all the greenhouse gases caused by 
an item or activity rolled in to one and 
expressed in terms of the amount of 
carbon dioxide that would have the 
same impact.” Berners-Lee 2010

Carbon dioxide and wood 
The sustainability equation works 

with all materials and resources 
equally. I can not how ever cover all 
facets of all materials in this book. 
In most examples it is carbon diox-
ide or wood that will be discussed. 
Carbon dioxide and carbon dioxide 
equivalents are well researched and 
there is a abundance of scientific data 
on the subject. This makes it prac-
tical for calculating examples. The 
issues surrounding climate change 
are known in the main stream which 
makes explaining and calculating fac-
tors using carbon dioxide equivalents 
simpler to grasp then some lesser 
known factors would be. 

For similar reasons wood is often 
used when discussing materials. This 
is both because of its links to car-
bon dioxide and for its qualities as 
a building material. It is also rather 
well known and thus fitting for the 
types discussions and arguments in 
this book.    

Sweden
Though Real Sustainability must 

be applied globally the Nordic coun-
tries will be overrepresented in the 
examples in this book. It is often more 
useful to calculate locally when trying 
to understand a issue 

©  John Grundström



THE CURRENT CONDITION

“The Reasonable Man Adapts Himself To The world; 
the unreasonable one persist in trying to adapt the world 
to himself. Therefore all progress depends on the unrea-
sonable man. ”

George Bernard Shaw - Man And Superman - 1903 
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The Current ConditionThe Current Condition

This work is intended to provide 
a framework, a framework to help 
creators work in a sustainable way.  
Ways to make the world a place 
filled with dreams, and visions 
made real. Not to lecture about 
climate change, wars and resource 
depletion.  It may however be nec-
essary to present some of these 
facts to emphasize why a certain 
mode of working is necessary.

Vostoc Ice Core Data © National Aeronautics and Space Administration
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The Current ConditionThe Current Condition

E/MSY       - Extinctions per Million Species per Year
P                        - Phosphorous
N      - Nitrogen

Planetary Boundaries 2015 © Stockholm Resiliance Centre Planetary Boundaries 2015 © Stockholm Resiliance Centre
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The Current ConditionThe Current Condition

“Climate change is today one of  the main drivers of  forced dis-
placement, both directly through impact on environment - not 
allowing people to live any more in the areas where they were tra-
ditionally living - and as a trigger of  extreme poverty and conflict.”

        -Antonio Guterres,  UN high commissioner for refugees. 

“The Ocean Cleanup is developing world’s first 
feasible method to rid the oceans of plastic. 
The Ocean Cleanup’s goal is to extract, prevent, 
and intercept plastic pollution by initiating the 
largest cleanup in history.”

-oceancleanup.com 2015

“The world is in the midst of a global 
bleaching event, which is a result 
of a pulse of warm water flowing 
around the Pacific Ocean caused by 
El Niño, and the background global 
warming caused by man-made 
greenhouse gas emissions. - If coral 
remains bleached for an extended 
period, it is likely to die.” 

The guardian - Great Barrier Reef: 
93% of reefs hit by coral bleaching 
-2016

“THE dream of a solar-powered society has tantalised us for decades. But 
the costs involved in piping the sun’s energy into the electricity grid re-
main prohibitively high. Now, solar power could get the efficiency boost it 
needs – thanks to a corporate takeover.”

New Scientist - How Tesla´s batteries can change the solar power game - 2016

“We know that climate science facts are getting 
more solidly documented year by year. We also know 
that most people either don´t believe in or act upon 
those facts.”

Per Espen Stoknes - What We Think About When We Try Not To Think 
About Global Warming - 2015

There’s a snobbery at work in architecture. The 
subject is too often treated as a fine art, deli-
cately wrapped in mumbo-jumbo. In reality, it’s 
an all-embracing discipline taking in science, 
art, maths, engineering, climate, nature, politics, 
economics.
 
Norman Foster in The Guardian - Norman 
Foster at 75: Norman’s conquests 2010

Coral Bleaching in American Samoa © XL Catlin Seaview Survey  
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The Current ConditionThe Current Condition

24%  AFOLU
(Agriculture Forestry & Other Land Use) 

25%  ELECTRICITY &
HEAT PRODUCTION

9.6%  OTHER ENERGY

21%  INDUSTRY

6.4% BUILDINGS

14% TRANSPORT

24+25+10+21+14+6+x
“In 2010 the building sector was respon-

sible for about 32% of final energy use 
and 8.8 gigatons of direct and indirect 
CO2 emissions. In baseline scenarios, by 
mid‐century the sector’s energy demand 
is projected to approximately double and 
its CO2 emissions to increase by 50% to 
150%.” 

GLOBAL GREENHOUSE GAS EMISSION BY ECONOMIC SECTORS
Data shown in the diagram of 

Greenhouse gas by economic sec-
tors (left) can be misleading.  If applied 
directly to architecture much can be 
lost in translation. 

   Architecture has a much wider 
impact than this something called 
“building”, architecture does not only 
impact through its construction and 
its maintenance. Through its presence 
it has a impact on how life is lived. 
Considering architecture as separate 
from things like consumption, leisure 
or population growth, leaves out fac-
tors that are vital to creating good 
architecture together with a sustain-
able society. This is relatively clear 
to many architects. Still BREEAM 
has certified a airport terminal even 
though aviation is a major factor in 
regards to climate change. This raises 
questions on how the review fail us. 
Could these systems lull us in to a 
false sense of righteousness? 

When using systems like these to 
test our capabilities we risk to submit 
our selves to conformity. Comparing 
ourselves to a norm in stead of reality.  
Still these simplifications help give us 
a understanding and should not be 
dismissed. We can use them, but only 
after understanding them. 

  © John Grundström

(Leighton 2014)

Graphics ©  John Grundström



SUSTAINABILITY

“Science and everyday life cannot and should not be sepa-
rated.” 

Rosalind Franklin - In Conversation With Her Father 
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Sustainabiliy Sustainability

During the last decades the word 
sustainability has suffered a dilut-
ing similar to that of homeopathic 
“medicine”, adding more and more 
of nothing until any value of the orig-
inal remedy is gone.  This makes it 
virtually useless when talking about 
a certain projects possibility to have 
a positive or neutral effect on the 
biosphere. 

   Sustainability has been used in 
the same way as the word culture. 
By developers to motivate deci-
sions that need a little extra push 
and some goodwill. Sustainability 
and culture are both words that can 
only be understood through deep 
knowledge of the subject. Perhaps 
that is  why the meaning of them is 
often argued over in popular debates. 
Both words carry with them a mes-
sage of something positive though 
somewhat diffuse. This makes use of 
them convenient when trying to sell a 
project or win political points. When 
we talk about sustainability we need 
to create a division between what I 
choose to call soft sustainability, and 
real sustainability. 

Soft sustainability is something 
that improves or seams to improve a 
project in comparison with the norm, 
or that makes a specific part of the 
project sustainable without consid-
ering the whole. This could be a zero 
energy house that in it self does not 
have a any impact on global warming 
but that does not take in to account 
effects like toxicity of materials, the 
activity in the house or its inhabitants 
need for transport. 

Real sustainability on the other 
hand is a complete success of a 
projects aim to allow the biosphere 
to sustain indefinite in harmony with 
the project. 

   This can in theory be a high 
energy demand facility that influence 
the global population in a way that 
compensates for its energy demand 
and all other downsides of the facil-
ity. Most likely real sustainability is 
achieved with a number of small solu-
tions working together to create a 
whole. Furthermore Real sustain-
ability is four dimensional. It does 
not discriminate between here, there, 
present or future.

If not otherwise said sustainability 
in this book refers to Real sustain-
ability.

© Lena Bell



THE SUSTAINABILITY EQUATION

“Climate sciences on the planetary scale quickly become 
extremely complex. Since the ever moving air is linked 
to rainfall, to clouds, to ground to ocean, to chemistry, 
physics, biology, ecology -everything really- the issue 
starts spanning many, many diciplines. A person really 
needs years and years of dedicated training in order to 
understand just one of these disciplines at some depth. 
And this is before we include human societies and the 
social sciences.”

Per Espen Stokness - What We Think About When We Try 
Not To Think About Global Warming - 2015
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Sustainability Sustainability

The sustainability equation is a 
tool for understanding four dimen-
sional sustainability by working with 
the relations between different fac-
tors of architecture. In this book it 
is geared towards the bachelor 
years of architecture studies.

It is a platform for thought and dis-
cussion. I developed it to be a guide,  
using the mathematical expression 
to make visible the interrelations 
between different factors. 

The mathematical layout of the 
equation may suggest some finite 
conclusion of what sustainability in 
architecture is. Striving towards this 
conclusion should be every architects 
goal, but finding it is in all likelihood 
impossible. Architecture has a wide 
set of variables. What is true for one 
project may be something entirely 
different for the next. As in nature, 
where a change in a factor can have 
very different effects depending of 
the context. A rise in temperature of 
five degree Celsius has quite different 
effects on a glacier and a desert. A 
fish and a deer may have different 
opinions whether a lake is a suitable 
home for offspring.  

Many of the factors inserted to the 
equation are going to be different for 
every project, and every project will 
be different depending on its users 
and purpose thus the answers will 
not be the same. 

Even for one specific project one 
can not expect some eureka moment 
where the input values suddenly pro-
duces the sustainable architecture 
of tomorrow, or the architecture 
of today for that matter. Much like 
the tools of a carpenter the result 
depends on the carpenter and the 
tool together. No hammer has been 
known to build a house by it self, but 
a great many houses would not have 
been built without hammers.

The fact that one final conclusion 
can not be found is hopefully not 
experienced as to much of an obsta-
cle. It is the constant development of 
thinking processes that is the pur-
pose of this exercise.

As we study the individual factors 
one by one the interrelations between 
them should hopefully appear pro-
gressively clear.

  

 

Rn U+ N%
100

+ > +STx

+ MTy ETn ITz( )

©  John Grundström
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Sustainability Sustainability

Rn U+ N%
100

+ >
Rn - Resources in niche
The amount of resources 

available for the projects user.

U - User 
Number of project users.
Increase and decrease of this 

number can depend on users 
on a specific point in time and 
over how many generations 
the project span.

N% - Need Percentage
The amount of the user needs 

that the project fulfill. 
Divided by 100 to get a decimal 

number for multiplication.
(05% = 0,05)

The reason for the demand on the left side to be bigger than the right is 
that we start out in a disadvantageous position. We are currently overusing 
our global resources. 

2016-08-08 we had consumed  the amount of resources that the planet 
could regenerate that year. As this phenomena, known as the global over-
shoot day happens earlier each year we must try to do better then OK when 
working with sustainability. Unfortunately we must compensate for thoose 
not taking environmental action. Othervise the resourses continue to lessen 
and the calculations for our project fails in the long term.

+STx

+ MTy ETn ITz( )

  - Material
Material needed to build and 

sustain the project + material 
needed for end of life treat-
ment of the project, by indi-
vidual time factor    . 

Ex, Timber divided by for-
rest growth generations during 
project lifelenght.

MTy

ETn
    - Site
Impact of the project on its 

location. Each part as product 
of its individual time factor    . 

Ex, Sites disturbance of spe-
cific biotope over generational 
growth cycles of biotope. 

STx    

Tx

Ty

   - Material
Energy needed to build and 

sustain the project + energy 
needed for end of life treat-
ment of the project, by indi-
vidual time factor     .   

 Ex, Energy needed for proj-
ect to function over planned 
lifelenght.

Tn

  - Influence
The influence of the project,  

by individual time factor    .   
 Ex, individual behaviour 

change due to project over 
individuals lifespan. 

I Tz

Tz

©  John Grundström



RESOURCES IN NICHE

Must we wait for selection to solve the problems of over-
population, exhaustion of resources, pollution of the envi-
ronment and a nuclear holocaust, or can we take explicit 
steps to make our future more secure? In the latter case, 
must we not transcend selection? 

B. F. Skinner - The Selection Of  Behavior - 1988

Rn
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Resources In NicheResources In Niche

Rn - Resources in niche
The specific amount of resources 

available for the projects user. 

Understanding of our Niche.
The human being, omnivore, tool 

using, shelter building, ocean crossing 
and globally trading is a hard species 
to map. Even more so as a part of a 
complex biosphere. But our relation 
to our world is similar to the situation 
most predators face.

Predation Theory
“Mathematical models of predation 

are amongst the oldest in ecology. The 
Italian mathematician Volterra is said to 
have developed his ideas about pre-
dation from watching the rise and fall 
of Adriatic fishing fleets. When fishing 
was good, the number of fishermen 
increased, drawn by the success of 
others. After a time, the fish declined, 
perhaps due to over-harvest, and then 
the number of fishermen also declined. 
After some time, the cycle repeated.”

“The idea that a coupled system of 
predator and prey would cycle gained 
further support from analyses of fur 
trapping records of the Hudson’s Bay 
Company. The number of furs pur-
chased at the Company’s forts was 
meticulously recorded, for well over 
100 years. An analysis of the numbers 
of snowshoe hares, and one of their 
main predators, the lynx, provides a 
remarkable record of a predator-prey 
cycle.  Peaks and valleys can be easily 
observed at roughly 8-10 year inter-
vals. 

Logic and mathematical theory sug-
gest that when prey are numerous their 
predators increase in numbers, reduc-
ing the prey population, which in turn 
causes predator number to decline. 
The prey population eventually recov-
ers, starting a new cycle.”

Complex Interaction
“Predation can have far-reaching 

effects on biological communities. 
A starfish is the top predator upon a 
community of invertebrates inhabit-
ing tidally inundated rock faces in the 
Pacific Northwest. The rest of the com-
munity included mollusks, barnacles 
and other invertebrates, for a total of 
12 species (not counting microscopic 
taxa). The investigator removed the 
starfish by hand, which of course 
reduced the number of species to 
11. Soon, an acorn barnacle and a 
mussel began to occupy virtually all 
available space, out competing other 
species. Species diversity dropped 
from more than 12 species to essen-
tially 2. The starfish was a keystone 
predator, keeping the strongest com-
petitors in check. Although it was a 
predator, it helped to maintain a greater 
number of species in the community. 
Its beneficial impact on species that 
were weak competitors is an example 
of an indirect effect.”

“Predator-prey systems are poten-
tially unstable, as is seen in the lab 
where predators often extinguish their 
prey, and then starve. In nature, at 
least three factors are likely to pro-
mote stability and coexistence. Due 
to spatial heterogeneity in the environ-
ment, some prey are likely to persist 
in local “pockets” where they escape 
detection. Once predators decline, the 
prey can fuel a new round of population 
increase.”

- globalchange 2005

Thanks to human creativity we 
have moved out of the boundaries set 
by our physiology. We can now live in 
climates to harsh for our unprotected 
bodies, we can produce foods in new 
environments and we can send desired 
goods to receivers on the other side 
of the globe.  

In this process we have invented var-
ious objects and new environments as 
response to obstacles and possibilities. 
This creative process has provided us 
a unique position in the ecology. We 
have moved from being parts of local 
systems to dominating the entire bio-
sphere. 

As the system we act within is global 
instead of local the local pockets 
needed for a functioning predator-prey 
function does not exist. This means 
that when we overuse the resources 
in our niche we threaten to collapse 
the whole system. And as we do not 
know what are the keystone factors 
in our global system. Overuse of any 
one resource can have a fatal effect 
on others, thus risking further keystone 
factors creating a domino-effect.  

   In the situation we find ourselves we 
are balancing on the edge where we 
can act out the role as a responsible 
governor of the biosphere or continue 
on our current path.

We have knowledge allowing us as 
creators to adapt our creations to the 
current situation. In doing this we must 
consider the amount of resources that 
are available to us in our niche, in the 
cases where we do not have sufficient 
knowledge about a specific resource 
we need to use that resource with a 
wide safety margin.
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Resources In NicheResources In Niche

In public and private debates and 
conversations about sustainability a 
couple of  reoccurring themes are 
apparent. 

One occurs when a advocate for 
environmental change is criticized 
due to some personal wrong com-
mitted towards the environment. The 
scale of this wrongdoing can be ever 
so small but still gain traction and 
bring dismissal to the subject dis-
cussed. 

The second theme is that of not 
good enough, this is tricky as there 
actually is a tipping point where not 
good enough turns in to not good at 
all. But the not good enough objec-
tion is often used against things that 
are making the planet a more sustain-
able and fulfilling place but not solv-
ing the entirety of our global issues. 
One anecdotal example is from a 
lecture by Björn Forsberg (author 
of “omställningens tid - The Time of 
Adaptation”)hosted by Umeå School 
of Architecture. After his talk which 
among other things covered urban 
farming in Detroit. One of the partic-
ipants (a Master Class Student) said 
-“Urban Farming is cute and all but it 
is not really going to solve anything”.  
Both these themes of discrediting the 
work in sustainability are dishonest 
ways of reasoning (Thouless & Thou-
less 2011). More than that they hint 
on a misunderstanding of our place 
on this planet.     

We are in most ways no different 
from the other beings on the planet 
and every being on this planet is a 
evolutionary result of a possibility to 
use resources in an environmental 

niche. There has been resources 
available for one or multiple species  
to use. The competition for these 
resources is what has led the arms 
race of evolution. A race that humans 
have so far been very successful in. 

One of the reasons for this success 
has been our possibility to adapt to 
new locations. Because of this we 
have been able to move when a 
location could no longer sustain our 
growing numbers.

That the human race has overused 
the resources in the biosphere and 
that our actions has lead to signifi-
cant damages to the production in 
our niche does not mean that there 
is no longer a place for the human 
species in the system, or that any 
solution must be total. But our role in 
it will need to change from predator 
to something a bit less destructive.

We need to by all means available 
match the size of our resource use  
to the amount available. This means 
that it is counterproductive to dis-
miss partial solutions or believe that 
people that case some harm to the 
biosphere automatically end up on 
the outside of their fair use size. 

We are in a situation that is unique 
for us as a global top predator. We 
have in ways unimaginable for other 
species become aware of our posi-
tion relative to our resources. This 
gives us a advantage in the dimen-
sion of time. We can gather data 
and make predictions. From these 
predictions we can take actions and 
create the type of future we desire.

Sowing Season © John Grundström
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Resources can be divided in to 
three categories. 

1. Things of which there exists a 
certain amount that we can extract.

2. Things of which there exist a 
certain amount of which we can 
produce.

3.  Things of which there is such 
abundance that we need not take 
draining them in to account. 

Most resources needed to fulfill our 
lives exist in category 1 where we 
among other things have construc-
tion materials & foodstuff. To many 
this category is easy to understand. 
Through history we have always 
understood these needs and what 
failing to gather these resources 
would mean. Even to this day we 
have 3.1 million children dying from 
malnutrition every year according to 
the world food program.

In category 2 are carbon diox-
ide, and other pollutants. These are 
things which are much harder to have 
a clear understanding of than the 
ones in category 1. I argue that this 
is because of how long the time from 
activity to impact of that pollution is. 
Climate change is the biggest threat 
to human life we have ever faced and 
it threatens to kill billions (Berners Lee 
2010) in a not to distant future. Still 
the 3.1 million dying children men-
tioned in category 1 make at least 

me feel more uneasy. Deaths close 
are easy to mourn, distant ones are 
easy to neglect and time is in this 
case distance.

Category 3 is where climate 
deniers dream everything to reside 
and the rest of us hope to find any-
thing at all. What we can find here 
is sunlight and tidal shifts. With the 
amount we get and the amount of 
energy we need we don´t need to 
concern our selves about draining 
these sources. To use this category 
without overusing the resources in 
category 1 & 2 is one of the major 
challenges of our time.

One resource that has until recently 
been considered to be in this cat-
egory is sand, but with the ever 
increasing use of aggregates (sand & 
gravel) in construction, the extraction 
of sand has been accepted as one of 
the major environmental problems of 
modern times. A low estimate is that 
40billion tonnes is removed each year 
The aggregates for concrete alone 
was in 2012-

 “enough concrete to build a wall 
27 meters high by 27 meters wide 
around the equator.” (UNEP 2014) 

Individual resources will be dis-
cussed in the separate chapters 
Material, Energy and Site. The 
amount used/created is weighed 
against the availability in this cate-
gory.        
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 © Roman Logov

The construction of the Burj Khalifa 
required 330 000 tonnes of concrete. 
As all sand in Dubai that could be 
used for concrete had all ready been 
used. The sand was extracted in 
Australia.    

 © Dylan Gialanella 

The World archipelago, is a system of 
artificial islands outside of Dubai. The 
project was halted in 2008 because of 
impacts from the financial crisis but 
is planned to be finished when the 
market recovers. So far the project 
has demanded 512 million tonnes of 
sand.      



User

“As agonizing a disease as cancer is, I do not think it can 
be said that our civilization is threatened by it. … But a 
very plausible case can be made that our civilization is 
fundamentally threatened by the lack of adequate fertili-
ty control. Exponential increases of population will domi-
nate any arithmetic increases, even those brought about 
by heroic technological initiatives, in the availability of 
food and resources, as Malthus long ago realized.”

Carl Sagan -In Brocas Brain: Reflections On The Romance 
Of Science - 1975

U
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U - User 
Number of project users.

The user factor may at first glance 
seem like nothing but a number to 
multiply or divide other factors by. 
This is correct but that does not 
make understanding this factor a 
simple task. This may in fact be one 
of the most, if not the most difficult 
factor to calculate. 

To be able to calculate this factor 
in real sustainability one needs to 
understand where the influence of 
the project ends. This binds the User 
factor strongly to the Influence factor. 

Imagine a hut built in the Alaskan 
wilderness. Planned, built and used 
by one person. The area around it 
supports all the users needs and is 
untouched by other humans, this 
project can be argued to have one 
user. Of course we know that this 
is a improbable scenario. Even the 
simplest of buildings in secluded 
distant locations tend to effect not 
only the people living in it. This gives 
the project creator a chance to tap 
in to the resources of others than 
his clients. By influencing the world 
one can potentially gain extra users 
and their resources. More user is not 
necessarily a good thing. Negative 
influence on some users will drain 
the amount of resources available 
for all users. The Users are to differ-
ent extents affected by the project. 
This will be calculated in relation to 
the Need Percentage factor. In short, 
anyone effected by a project can be 
considered one of its users. 

The users must be divided and cal-

culated individually. However to have 
some use for this when calculating 
large scale projects simplifications 
by dividing users up in to groups is 
necessary. At least until proper pro-
grams for this kind of calculation are 
developed.

 The impact of a single person on 
the environment is often neglected or 
denied. Even the impact of  groups 
suffers from this denial. 

The -as long as that large group of 
people continue their(generic pollu-
tion) it does not matter what our small 
group does. 

This seems like such an absurd 
thought that no one could think it. But 
even politicians talking about entire 
countries succumb to it. 

-The impact of our small country 
does not matter.

Truth of the matter is that with a 
increasing global population, the 
resources for each User lessens and 
the impact of individual choices grow.

Halting population growth may 
seem like the one viable way out 
of the global spiral of consumption. 
And Halting population growth is one 
necessary part of it, but it does not 
automatically lead to a halt in con-
sumption increase. Lets imagine the 
poorest people on the planet getting 
out of poverty and decreasing their 
fertility rate (something certainly worth 
fighting for). But it will not automat-
ically lead to environmental advan-
tages as environmental impacts in 
general rise 80% with a doubling of 
income. (UNEP 2010)       
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With the population closing in on 7.5 billion, a environmentally sound 
behaviour of each individual is more important then ever.       

 © John Grundström



NEED PERCENTAGE

“It is as necessary for man to live in beauty rather than 
ugliness as it is necessary for him to have food for an ach-
ing belly or rest for a weary body.” 

Abraham Maslow 
-The Farther Reaches Of Human Nature- 1971 

N%



52 53

Need Percentage

In the nineteen-forties the Amer-
ican psychologist Abraham 
Maslow suggested that our needs 
can be ranked from high to low to 
create a hierarchy of needs. This 
idea has withstood the test of time 
remarkably well. It has meet some 
critique and does so to this day, 
mainly that it pays to little weight 
to human interaction. However, as 
our knowledge of psychology has 
increased so has our understanding 
of how to fit this new knowledge with 
the needs Maslow presented.

The Maslow hierarchy of needs is 
an excellent tool for understanding 
the user(U). With  rudimentary insight 
in the hierarchy the creator of a proj-
ect can develop a understanding of 
the relation between the project and 
the user needs, giving the creator 
some basis for calculating the need 
percentage(N%) covered by the proj-
ect.

The physiological needs have 
always been a strong driver in the 
creation of architecture. For most of 
human history we have built shelters 
to protect our selves from the ele-
ments, settlements have been built in 
areas with access to food and water.     

As human culture develops so does 
the architecture . Great arenas played 
a crucial part in entertaining the peo-
ple in the roman empire, the power 
of architecture to convince people to 
believe the unbelievable often been 
used by creators of temples and 
churches.  This poses the question 
if all architecture fill a User Need. Was 
bread and theater only another way 
of oppressing the people. 

Would it actually be better to not 
build beautiful temples and churches 
if they help keep people away from 
understanding how the world actu-
ally works? Has the freedom to cre-
ate these fantasies perhaps helped 
architects learn things that would 
otherwise be unknown?

There are simpler creations then 
holy buildings and amphitheaters that 
aim to please the chemistry of our 
brains through what we see, hear, 
touch and smell. Perhaps a bench 
where one can sit in the sun and 
watch a river flow. Creating what we 
need to be fulfilled is the dream of 
many architects. 

   Much of this is still difficult to 
quantify, however with ongoing devel-
opment of neuroscience and classic 
psychology the answers and ques-
tions are getting ever more specific. 

I believe the best way of under-
standing Need Percentage is using  
the hierarchy of needs to envision 
the world that would fulfill all of ones 
individual needs. This way you can 
start ranking, comparing and gaining 
an understanding of percentages. 
This is no easy task, but it is far easier 
then starting out with someone else 
in mind. When you understand your 
own needs, perhaps you can start 
understanding the needs of others. 

         

Need Percentage

Self-actualization: To achieve one´s full potential

Aesthetic needs:  Harmony, order, beauty

Cognitive needs:  Curiosity, exploration, 
  understanding of the world

Esteem needs: To be competent 
  and recognized

Attachment needs: To love and to 
                       be loved, to have friends

Safety needs:  Security, comfort, freedom   
                  from fear

Physiological needs: Food, water, 
                          oxygen, rest

Maslow Hierarchy of Needs

“We all know that we must eat, drink, and sleep, but Maslow argued that once 
these basic needs are met, we develop “”metaneeds”” regarding the high-
er B-values that also have to be fulfilled. This was his famous “”Hierarchy of 
needs””, which began with oxygen and water and finished with the need for 
spiritual and psychological fulfillment. Nearly all problems Maslow Believed 
stemmed form “”sickness of the soul,”” which involved lack of meaning or anxi-
ety about the needs not being met. Most people cannot articulate that they even 
have these needs, yet their pursuit is vital to being fully human.”
Tom Butler-Bowden - The Literature Of Possibility - 2013 
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Need Percentage

Broadacre City 1932 © Frank Lloyd Wright

To earn 100% Need Percentage 
a project must cater all of its users 
need. This kind of project leaves the 
user wanting or needing nothing else, 
fulfilling all the categories Maslow 
ranked in his hierarchy. This is the 
idea behind many utopian paperpro-
jekts. 

The 1932Broadacre city project 
by Frank Lloyd Wright would con-
sist of large plots with much space 
for the individual freedom, as parts 
of a larger outspread city. Some say 
it was a reaction to Le´Corbussiers 
dense city plans. 

It would consist of all necessary 
functions for sustaining life within 
the city, including food production 
and recreational  activities. Still as it 
was not a domed structure but even 
had railway stations it was to work 
in some cooperation other places.Oil 
for cars, Oxygen and rain that is part 
of larger systems could also be used 
to argue against the self sufficiency 
of this project.

Need Percentage

Kalpana One Project - 2015 Artistic Illustration © Bryan Versteeg

Named after Kalpana Chawla, one 
of the seven crew members killed in 
the 2003 Columbia Space Shuttle 
disaster. Kalpana One aims to show 
how life away from planet earth could 
look. 

Built within a confined space 
Kalpana one has no choice but try 
to figure out how to architecturally 
create need fulfillment on all levels. 
The amount of inhabitants (3000) 
being one important aspect.   

“In all likelihood, by the time we are 
capable of building in space on this 

scale, we will be able to look back at 
ideas like this and muse about our 

naivety. For now, the only purpose of 
a project like this is to dream. Only 

after we pick an ambitious path and 
try to to follow it can we learn the 

extent of what it is we don’t know.”
  

- Bryan Versteeg - Kalpala One -



SITE

“The fact is that no species has ever had such wholesale 
control over everything on earth, living or dead, as we 
now have. That lays upon us, whether we like it or not, an 
awesome responsibility. In our hands now lies not only 
our own future, but that of all other living creatures with 
whom we share the earth.” 

David Attenborough - Life On Earth - 1979 

STx
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Site

S - Site
Impact of the project on its location. 

The world has roughly 7.5 billion 
inhabitants and a land area of 149 
million square kilometers. Dividing 
the area by people suggest that each 
person has 19867 square meters 
of space in his personal niche. This 
seems like a lot of space for a archi-
tect to create a project. 

However there are a multitude of  
factors complicating this. First of 
all of the earths surface area is not 
suitable for   human life, the poles, 
deserts, the top of mount everest, 
volcanoes, and a few more places, 
you can probably imagine some. 
Then agin why land? Why not live 
on water, that would certainly ad to 
the space available. These are things 
that are relatively easy to calculate 
and given some time and effort we 
could sooner than later figure it out if 
we don´t consider our complex mod-
ern lifestyles. 

Place of origin of our consumer 
products are often spread all over 
the globe. And the production sites 
of these products chip away on the 
space available per person.  Used in 
a responsible way this system can 
be of great benefit by placing pro-
duction where it is most ecologically 
responsible to do so. Minimizing neg-
ative impact on the biosphere thus 
leaving more of it intact to fulfill other 
needs. Leaving places of untouched 
natural beauty serves both a purpose 
in keeping a rich biodiversity and in 
allowing us to fulfill our needs of won-
der and happiness.   

When it comes to area used per 
person to fulfill Need Percentage the 
largest usage is for food production. 
According to The Food And Agri-
culture Organization Of The United 
Nations Statistics Division(FAOSTAT) 
roughly 38% of the worlds land area 
is cowered by agricultural land, while 
according to the Global Rural Urban 
Mapping Project (GRUMP) 3% is 
cowered by urban settlements. 

So the largest project potential 
regarding site usage (measured by 
size) seams to be in food production 
or food consumption changes. As 
energy loss occur in every step in the 
food chain (20000kcal of grain feed to 
a cow results in ca2000Kcal of meat). 
Projects with focus on vegan farming 
or supporting a vegan lifestyle have 
larger potential in changing  land 
area use then others. 2000 vegan 
kcal produced by urban farming can 
thus potentially save 20000kcal of 
vegan products feed to cattle. Close 
to consumer vegan production saves 
up on transports by proximity and 
by completely eradicating the need 
for fodder-to-cattle transport. The 
potential within urban farming is more 
then what meets the eye.       

           

19867 m2/person

Site

2000 vegan kcal used directly by humans can potentially save circa 20000kcal 
of vegan products feed to cattle. Thus roughly one tenth of the site area is 
needed. More over the complications livestock cause to  farming makes cattle 
rather ill suited for modern urban settings.

 © Geoffrey Datema
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Site

When calculating the size of the 
global individual area. The com-
plexity makes it evident that this idea 
is most useful when trying to find prin-
ciples for global projects. But when 
working with a specific site under-
standing the local context can pro-
vide a more precise guide to action. 
By digging in to local situations and 
putting them in a global context, site 
treatment should be more or less self 
evident. The responses to the site 
is as many as there is sites. some 
examples of what proper site reac-
tion can accomplish.

 Urban forests can influence the 
building energy use by modifying the 
local climate (Heisler 1986). 

Some green is helpful in soil con-
servation and by preventing landslide. 

Gardens and parks can be used 
for environmental education. 

All greenery have the potential of 
storing carbon dioxide thus helping 
in the fight against climate change. 

By preserving wetlands and not 
using impervious surfaces local water 
quality can be improved (or not made 
worse), and washing out to sea of 
pollutants be prevented. 

As agriculture forces biodiversity 
to disappear (Manning 1997) the 
architectural project can serve as a 
biodiversity pocket. The biodiversity 
on meadows can host 60 species 
of flowering plants in one square 
meter, a lawn can be mono cultural 
(Ehrlén, Eriksson & Lindborg 2003), 
biodiversity better resists decease 
and can sustain pollinators. This way 
biodiversity supports nearby farming, 
urban and rural.   

Cooperation with the surround-
ings and positive production and/or 
consumption of the site are useful 
benchmarks when figuring out how 
to calculate Real Sustainability for a 
individual site.

By consumption I address the pos-
sibility of a area to consume what we 
must have less of i.e. greenhouse 
gases, heavy metals, etc. While pro-
duction is the production of what is 
beneficial directly for the user or ben-
eficial for the biosphere i.e. oxygen, 
Biodiversity, fruit, threes suitable for 
bird breading etc.

These things ad up to the sites 
resources. This way one can figure 
out the global and local resources 
connected to a specific site. 

In some cases it is easy to improve 
a site. If a green park is built on a 
former parking space it is hard to 
imagine a way of doing wrong. But 
to achieve Real Sustainability one 
needs consider what is needed of 
the site for the entire area to become 
sustainable. Because of this no site 
can become truly sustainable without 
planning for it in a wider perspective. 
Improvement is good, but creating 
something that is good enough is 
better.  

To achieve a site with Real Sustain-
ability it has to be treated as part of 
the entire project, given as much care 
as what is built on it. There is a need 
of weaving together Project, Site, 
Biodiversity, Local context, Local 
resources and global resources. View 
your site as a natural preserve.

  

Site

Biodiversity. Central Umeå Sweden 2013
© John Grundström 
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As mentioned in the resource chap-
ter there are those that go extreme 
lengths to create a site. In Dubai 
the reason for the creation of The 
Palm and The World artificial islands  
where economical. It was cheaper to 
create new land than to buy existing. 
In Singapore a similar result comes 
from a different reason. Singapore 
has ever been growing since its 
independence from Britain in 1965. 
A 22% increase of landmass has 
been added to make room for the 
companies and inhabitants in what 
the world bank has named “Easiest 
Place To Do Business” for ten con-
secutive years. (Banyan 2015)

This way of creating sites where 
there are people, instead of people 
living where there are sites comes 
with a cost. When the environmental 
cost is high and the money is good 
the costs in life and moral values are 
soon to follow. (Milton 2010)

At this monumental scale of site 
production it matters little that what is 
used is  only sand. Even though sand 
for land fill does not need much pro-
cessing energy, the energy needed 
to move it from one place to another 
produces enormous amounts of car-
bon dioxide. Because of much of the 
sand trade being illegal exact num-
bers are hard to come by.

However, the amount of sand 
extracted from the oceans annually 
is estimated to be roughly twice the 
amount created from erosion(UNEP 
2014). Because of dams clogging 
the natural flow of aggregates to the 
ocean this imbalance is multiplied. 

Global sand trade for land creation 
and construction purposes is among 
other things responsible for ecosys-
tem impacts, land loss through ero-
sion, change in water flows, damage 
to water supplies,  coastal infrastruc-
ture damages, river bank damages, 
carbon dioxide emissions, river pol-
lution and decline of extreme event 
protection (UNEP 2014).   

The Growth of Singapore
© John Grundström 

Singapore  Land Mass 1970

Singapore  Land Mass 2013



MATERIAL

Nothing is created, nothing disappears, 
everything is only transformed. 

-The law of conservation of mass. 

MTy
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Late sixth or early fifth century 
BC Parminedes of Elea argued that 
-”nothing comes from nothing” there 
is no break in between a world that 
did not exist and one that did, since 
it could not be created ex nihilo (out 
of nothing) in the first place. 

   Two hundred years later Epicurus 
of Samos described the nature of the 
universe - “the totality of things was 
always such as it is now, and always 
will be”.

There can be no creation without 
what it is created out of. In a system 
where matter is not added we have 
a finite amount of resources and as 
sustainable creators we respect this 
fact.

What are the materials you need 
to create your project? Where do 
they come from and how where they 
treated? How will you treat them in 
your project and how will the mate-
rials age? Will your design create a 
carbon storage? Will your material 
choice deplete the soil in some far 
of country? What happens  to the 
materials when the project ends? 
How does all  this compare to the 
project users material resources?

The dividing line between material 
and energy can be somewhat diffuse. 
This is due to the capacity of energy 
to transform and become materials 
and materials capacity of releasing 
stored energy. Perhaps most visible 
when wood is discussed as it is both 
used as fuel and building material.     

For some extra reading of how 
something can exist if nothing new 
can be created. And there may have 
once existed nothing. I recommend 
the writings of Laurence  M Krauss. 
I don´t understand it, but perhaps 
you will. 

Calculating material in niche is a 
comparing of different advantages. 
The time dependency when com-
paring materials needed against 
materials available makes it almost 
impossible to build sustainable with 
un-renevable/un-recyclable materi-
als. Using all of a finite material can 
only be sustainable with a eternal 
need fulfillment of the project.  

Materials that can reach sustain-
ability within one human generation 
can be calculated with some certainty 
and are therefore recommended. To 
use these materials while creating 
with a quality that lasts generations 
provides the architect with the best 
chance of success to create with 
Real Sustainability.

The main aspects for creating sus-
tainability within this factor are. 

• Resource Amount
• Recyclability 
• Renewability 
• Longevity
• Environmental Cost/Production    

IGLOO

a

b

a- Heat trap           

b- Cold trap

 Iglo, Construction And Material Investigation. Author Together With Erik Mårtensson, Photo Erik Mårtensson 
© John Grundström
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Material usage of a project can be 
divided in three parts 

-Grey Material 
Material needed to construct the 

project.

-Service Material  
Material needed to sustain your 

project.

-End of life Material
Material needed for end treatment 

of the project. Final destination for all 
the project materials.

Even though there exists a multi-
tude of building materials wood gets 
most of the attention in this chapter. 
Much of the ideas on usage and sus-
tainability can however be applied to 
other materials. 

The reason wood gets this special 
treatment is that in comparisons of 
fossil fuel savings, by using wood 
alternatives to steel, concrete, brick, 
and aluminum building materials. 
Wood has been found to be very 
favorable to the other materials in 
saving both CO2 and fossil fuel (Oli-
ver, Nassar, Lippke, and McCarter 
2013) a multitude of reports on this 
subject confirm this fact.

   
                    

Consider wood. When used for 
buildings that serve a purpose for 
a longer period then the wood har-
vest growth period the stored carbon 
in the wood creates a carbon sink. 
When a growing tree replace the 
harvested one it binds carbon. The 
growth keeps adding to the carbon 
sink and over generations of trees the 
carbon sink keeps growing. 

This is similar to the natural slow 
carbon cycle, and if the end of life 
treatment of wood consists of bury-
ing it we combine the carbon sink 
effect of the project with the slow 
carbon cycle, this way we tap in to 
and help the natural process of stor-
ing carbon. 

With 8.4 billion tonnes of abo-
veground woody biomass produced 
each year (6.5 billion tonnes stem-
wood) (Luyssaert 2007) (Luyssaert 
2008) even with a responsible wood 
material production a substantial sink 
effect can be achieved. If the end of 
life treatment of the wood consists 
of burning it and not burying it (sadly, 
a probable situation) the life length 
of the project (how long the wood is 
stored) is crucial for creating a sink 
effect. 

Considering this, any claim that 
using wood for burning is carbon 
neutral should be met with skepti-
cism.

   Detail quality, purpose of the proj-
ect, its appearance and a multitude 
of other factors are crucial for keep-
ing the wood in storage by creating 
long life buildings, this will be inves-
tigated more closely in the Influence 
chapter.

 - Ammarnäs 2016 - Wooden Door, Exterior Timber Wall, Built Ca1870 
High quality due to regional slow growth rate gives the  untreated wood impressive durability.

© John Grundström
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Standard Lifespan & Recycling 

High Quality Building Lifespan

Standard Lifespan

Harvest Cycles Sweden Compared To Lifespan Of Products. 

A Long Life Building can use more resources in term of  Grey material and 
End of life material because of the increasing amount of user resources when 
the building last multiple generations. 

Generations does not necessarily mean human generations. It can be wood 
growth generations, in the case of a pavilion or a museum the amount of exhi-
bitions. The  generations must be reflected in the calculations of user resource 
factors, and of course the continued usability of the project.

This is not the case for Service material as it is continuously used and often 
with increasing intensity with the building aging. Long life buildings of a quality 
that demands high levels of Service Material can in theory loose the benefits 
of longevity.      

  

© John Grundström

Accumulation of carbon sink in wood buildings.
Colored area represents carbon sink at given time.

Standard lifespan
wood component

Standard lifespan
wood furniture

Standard lifespan
wood building

Highest quality 
wood building

Timber Growth Generations  

One Generation and Burning.

Use, Reuse and Burning. 

High Quality Building

© John Grundström
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 Materials is calculated as a global 
resource at the same time as it is cal-
culated as a local one. When finding 
the perfect material for a project the 
local resources have a clear advan-
tage compared to one that needs to 
be transported over long distances. 
This is not only a matter of pollu-
tion from transport but also one of 
resource depletion. Global overuse 
of a specific product will damage the 
area of production, this will render 
sustainable materials unsustainable.   

Seeing how wood building can be 
not only carbon neutral but carbon 
storing it is tempting to say that all 
buildings should be built in wood. 

   Wood is however a sensitive 
resource and in combination with 
farmland production for livestock 
and livestock fodder, global wood 
trade is responsible of deforestation, 
desertification and biodiversity loss.     

In regards to global trade, wood 
and other materials need to be calcu-
lated from the same basic principles.

To achieve a sustainable global 
wood trade the produced amounts 
of fresh wood needs to stay below 
what is mentioned in the Luyssaert 
reports.

Even when working within these 
numbers of global production we 
must when calculating material 
sustainability take in to account the 
impact on the production area and 
the area connected to it. As the 
amount of materials extracted from a 
production site increases so does the 
need for precise extraction methods.  

The lack of precise methods when 
extracting materials has led to some 
of the larger environmental catastro-
phes of the last decades

In 2015 when the Bento Rodrigues 
Iron ore tailings dam broke 60 million 
cubic meters of iron waste released 
to the Rio Doce, killing wildlife in the 
vicinity of and in the 600km of river 
before reaching the southern Atlantic 
ocean where the impacts are still to 
be calculated. 

This Shows that even though car-
bon dioxide and the climate change 
that it causes is of major concern it 
can not be used as our only measure 
of sustainability. Sustainable material 
production has impacts beyond the 
energy embedded.

In 2014 600million tonnes of steel 
was recycled (BIR 2014) and previ-
ous years have shown similar num-
bers. This equals 81kg of steel per 
person on the planet (if returned to 
recycling) annually. 

As long as we can halt growth we 
can in theory use many recycled 
materials to suit our needs for the 
foreseeable future. Sadly few mate-
rials are so easily recycled as ferrous 
metals.

             

Rio Doce Rivermouth Surf break, well known in the global surfer community.
Before and after the disaster at the iron tailings dam 600km upstream.
Image by - cabrito13 - as seen on www.surfingmagazine.com 24/11/15 
In the Piece “A PERFECT WAVE, DEAD”  by Jake Tellkamp 

© Cabrito13
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 Even though this is but a brief 
chapter about materials it would be 
strange not to include cement. 

Cement is by a wide margin the 
most used construction material in 
the world today. A total amount of 
486 kilograms per person on the 
planet annually (3.6 Billion  tonnes 
Total) (UNEP 2014) makes it respon-
sible for around 4% of our global car-
bon dioxide emissions. Roughly fifty 
percent of this is due to the chemical 
reaction   when turning limestone in 
to cement. 

This of course sounds horrible, 
but we must remember that it is to 
big extent because the fact that two 
thirds of all buildings constructed 
today are constructed using cement. 
The absurd volume is the major 
problem. Overuse of any resource 
results in ever escalating problems 
and when you have the most used 
construction material on the planet 
being one that is notoriously difficult 
to recycle and giving away carbon 
dioxide while being created you do 
get a serious problem. 

Illustrating what a unit of cement on 
small scale means, one kilo of stan-
dard cement has a CO2e footprint of 
710 grams while a 800g loaf of bread 
has a 1000g footprint. (Berners-Lee 
2010)

Cement is mixed with sand and if 
you think 3,6 billion tons of cement 
sounds bad? Between 25,9 and 
29,7 billion tonnes of sand is used 
mixing it into concrete. Sand that is 
often dredged from the ocean floor 
resulting in the killing of all species 

in the area. This dredging is also 
considered one of the main reasons 
for islands eroding out in to the sea 
(Wang, Watanabe, Utsunomiya  
2007) when the dredged holes is 
filled with sand from places higher 
up, powered by water movement. 
Combining this process with rising 
sea levels leads to an ever growing 
number of climate refugees. 

Because of the usefulness of a 
material that can be shaped and 
molded like concrete there are lots 
of innovations taking place in the race 
to create the “new concrete”. Tas-
manian Eco cement that will take up 
400grams of carbon dioxide from the 
air as it hardens is being developed.
(jha 2008) A cement like 3d printable 
material made directly from carbon 
dioxide is researched at UCLA as I 
write this.

But as like with all new technolo-
gies, waiting for published, tested 
and further developed versions can 
take time. And the results are not 
always as good as hoped for.

Being difficult to recycle concrete 
can be used for landfill or downcy-
cled to filling for light traffic roads like 
bike paths (Johansson 2011).

Concrete must be avoided com-
pletely by all architects that can not 
guarantee Real Sustainability for the 
aggregates mixed in to it and today 
finding such aggregates are close to 
impossible on large scale.       

Concrete wall With Upcycled Glass Shards, Diffuse daylight situation. Experiment By Author 
© John Grundström
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Plinth/pole system
Lifting the construction from the 

ground eliminates the need for a 
concrete slab. Using systems like this 
makes it possible to use a variety of 
different materials for the plinth/pole 
depending on the ground conditions. 
On hard ground the vernacular way 
of doing it with big rocks.  On soft 
dry ground it can be poled with wood 
poles.

 In more complex condtions metal 
screw pole acnhors or concrete poles 
can be used. The concrete pole has 
a large advantage over the concrete 
slab as only a few percent of the mate-
rial is required.

With a open system the site will allow 
for greater biodiversity as insects,, 
small animals and microorganisms 
can utilize the area underneath the 
structure.    

© John Grundström

Alternatives to concrete.
Construction with oncrete pro-

duces CO2, participates in sand 
depletion and the concrete is almost 
un-recyclable. Wood absorbes CO2 
is renewable and in many cases recy-
clable. Metal can once in the system 
easily be recycled and a global recy-
cling industry is al ready in place. So 
getting rid of concrete in architecture 
should be one of the main goals of 
the sustainable architect.

Concrete Slab
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Even when building with other mate-
rials than concrete the slab remains 
as a necessary evil. It is a industry 
standard that is usually not ques-
tioned. Alternatives exists however. 
The alternatives offer aside of sus-
tainable options the possibility to 
build something out of the ordinary. 



ENERGY

“The fact remains that, if the supply of energy failed, 
modern civilization would come to an end as abruptly as 
does the music of an organ deprived of wind.” 

Frederick Soddy - Matter and Energy - 1911 

ETn
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That we live on a planet with finite 
resources might be difficult to fully 
grasp, along with our role in the sys-
tem when all around us things tend 
to continuously appear and disap-
pear. Trees grow from seeds to giants 
only to be cut down and burned to 
heat a building and cook a meal. A 
building that has been part of your 
life since childhood is torn down in a 
matter of days to give way for a new 
something.  

This illusion of appearing and dis-
appearing is a act of transforma-
tion fueled by photosynthesis. It is 
in the photosynthesis that the suns 
energy powers the three on its surge 
upwards, it is the photosynthesis that 
has helped plants capture carbon 
dioxide in a distant past that is now 
stored in the earth as oil and it is 
this oil that powers the bulldozer 
that erases the old building. But this 
energy is also the energy creating 
the foods we eat and powering the 
building of new homes, daycares and 
shopping malls. 

This energy, a product of fusion in 
the core of our sun is what has pow-
ered life on this planet for 4,5billion 
years and it will continue to do so 
till long after we are gone, some of 
this energy has been captured in the 
transformation of molecules.

 Our harwest of this energy has 
been so wreckless that we have set 
lose substances captured in fossil 
fuels for eons and many of the prob-
lems we face today comes from this 
handling of energy. 

If it did not have such violent impli-
cations the paradox we have cre-
ated would almost be humorous. The 
human races incapabillity to capture 
and use solar energy has caused a 
capture of solar energy that threatens 
the continued survival of the human 
race. Thus the usage of energy and 
especially fossil fuel energy is one of 
the most important factors for the 
sustainable architect to work with. 

Same as with Material usage, 
Energy is easiest calculated when 
divided in to three parts.

-Grey Energy
Energy needed to construct the 

project. Extraction and/or growing 
the product, manufacturing, pack-
aging, transportation, and building 
the project out of it.

-Service Energy  
Energy needed to sustain your 

project.

-End of life Energy
Energy needed for end treatment 

of the project. Final destination for all 
the project materials.

       
 

 Conditioned Air © Ricki Chan
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Embodied energy in common 
building materials (this page)

Embodied energy as shown here 
is the amount of energy consumed 
to extract, refine, process, transport 
and fabricate a material or product. 
(Hammond, G. P. and Jones, C. I., 
2008)

This does not take in to account 
the release of carbon dioxide in the 
process of making cement from lime-
stone. This on global average ads 
on roughly 40% to the total carbon 
dioxide for concrete. As the compar-
ison in the graphics does not take 
in to account the energy production 
source, concrete reaction carbon 
dioxide can not be entered in the 
same graphic. The same goes for the 
carbon dioxide sequestration in tim-
ber and the energy impacts of that.
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The carbon footprint of various 
forms of energy

When the material and architecture 
is chosen and optimized from a sus-
tainability standpoint there are still 
important choices to be made.

Regarding the buildings impact on 
the environment the choice of energy 
source has a substatial effect. Hav-
ing access to a low-carbon energy 
source should not however be a 
excuse for architecture with a high 
energy demand. When it comes to 
CO2e we are already in debt and the 
resources for us in this niche can thus 
be argued to be below zero. Another 
reason for a moderate use even of 
a possible carbon free electricity is 
the possibillity that a high use of it in 
a project can reduce its availability 
in others thus raising the demand of 
other methods of energy production.   

 

The carbon footprint of various 
forms of energy during full life cycle. 
This is a comparative diagram, 
for more precise and numeric under-
standing of the impact of energy pro-
duction every one of the production 
processes need a book of their own. 

 Based on (Bilek, Marcela; Hardy, 
Clarence; Lenzen, Manfred; Dey, 
Christopher 2008) (Fridleifsson; Ber-
tani ; Huenges ; Lund ; Ragnarsson 
; Rybach 2008), 

© John Grundström
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Availability of cheap energy has 
taken its toll on architectural reactiv-
ity to local climate. Because of the 
longevity of architecture we will pay a 
price for this over generations. When 
we create architecture not sufficiently 
reactive to local climate, what we cre-
ate will not be habitable without the 
use of large amounts of energy. 

Combined with a rising global 
mean temperature as well as a ever 
growing middle class with economic 
power to buy air-conditioners it is 
predicted that the world will have 
700million  air-conditioners by the 
year 2030 (Davis & Gertler 2015). 
This of course will create enormous 
energy demands resulting in accel-
erating climate change.

Architects carry a responsibility to 
prevent this from happening.

 
Manitoba Hydro Downtown Office, 

“The building dynamically adapts to the 
continuously changing climatic conditions. 

Occupants can control their individual 
environment according to their own per-

sonal preference using operable windows, 
lighting and shading devices. The building 

consumes 140 kWh/m²/year of primary 
energy for building operation, establishing 
it as the most energy efficient office tow-
er in North America, 60% below a typical 

office tower. Beyond energy efficiency the 
building provides a new level of thermal and 
visual comfort, with all workstations having 

access to the façade.” 
-Transsolar web 

Solar Chimney  
115 metre high solar chimney 
uses stack effect.

Shoulder Seasons/Summer Mode 
Air is drawn naturally in through large 
operable windows. 
South gusting Winds abundant in Winni-
peg. Direct air in to wintergarden. 

Shoulder Seasons/
Summer Mode 
Draws Used Air up and
exhausts it out of the building. 

Exposed Ceiling Mass 
uses radiant heating and
cooling; warm air rises and
is drawn into north atria via
natural pressure differences. 

100% Fresh Air, 24/7
in all office spaces is 
drawn through the raised
access floor.

Winter Mode
chimney closes, fans 
draw warm exhaust air
down, and recirculate it to
warm the parkade. Heat
exchanges re-capture
heat and return it to south
wintergardens to preheat 
incoming air.

Geothermal System
280 boreholes, 125 meters
deep draw excess heat or 
cold stored within the soil 
to condition the building. 

Wintergarden
6-storey tall atria act as
the buildings lungs,
drawing fresh air in and
preconditioning it before it
enters the workspace. 

Winter Mode 
Air is drawn in through 
outer mechanical units and 
heated by geothermal field.

Inner Heating and 
Cooling Units
further condition air as it 
passes into the raised floor
distribution plenum.  

Waterfall
24 metre high water
feature either humidifies or 
dehumidifies air as it
enters the building.  

Fresh air

Exhaust Air

Heating and Cooling System

Manitoba Hydro KPMB (Design Architects) / Smith Carter Architects + 
Engineers (Executive Architects) / Transsolar (KlimaEngineering)            © bryanchristiedesign 
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APPARTEMENT
HEATING & SERVICE
12000 Kwh  
1200 -  kg COe2

WORK COMMUTE 1  
11km
1086,8 kg CO2e

WORK COMMUTE 2   
  9km
889,2 kg CO2e

DAY CARE COMMUTE
2km
197 kg CO2e

APPARTEMENT  
COVERED AREA
72/3 m2 

0,0424 Kg CO2e

PARKING
COVERED AREA
2 x 12,5 m2 

0,0442 Kg CO2e

IN AREA LEASURE  
~  70 kg CO2e

Service Energy, User Lifestyle and Project Location Energy consumption. 
In this example I do not take in 

to account grey energy, end of life 
energy or maintenance, but only ser-
vice energy i.e. energy spent in use , 
and only a very small portion of it. To 
be able to compare these different 
types of energy they are all trans-
formed to carbon dioxide equivalents. 

The energy measure for the apart-
ment is the Swedish mean transfered 
to CO2e considering the mean value 
of CO2e per Kwh in Sweden. 

Sweden has a relatively low CO2e/
Kwh which has significant impact on 
this example. The Swedish mean is 
100g/kwh while the European Mean 
is 450g. There are a few arguments 
that needs to be raised regarding this. 
Electricity used in one place can not 
be used somewhere else, this means 
that when less electricity is used in 
Sweden, Swedish low-CO2e elec-
tricity can be exported, thus replacing 
for instance electricity from coal or 
oil. Another important factor when 
calculating with CO2e of Swedish 
electricity is that it does not tell the 
whole truth about the sustainability of 
electricity production. 47% of Swed-
ish power production is hydropower, 
hydropower comes with a large set 
of not so sustainable side effects. 
Obvious ones are the disturbance of 
waterways and biodiversity loss on 
dam location. 34% of Swedish elec-
tricity is nuclear, the 2011 Japanese 
Fukushima nuclear disaster is hope-
fully enough to make a case that there 
are some downsides to nuclear pro-
duction as well.   (Holmström 2016), 
(Wright, Conca 2007), (Örlegård 2019) 

        

In the example on the left is shown 
the apartment of a family of three. 
The family has chosen to live at some 
distance from their work places to be 
able to enjoy a area with some nature 
close by. A location giving them the 
possibility to spend their leisure time 
mountain biking and skiing. Unfor-
tunately there is no suitable public 
transport for the grown ups in the 
family so they commute by car.

The commute actually produces 
more CO2e than apartment. The 
apartment is a part of the family’s life 
that would need to remain even if the 
location was another. The apartment 
could also be optimized in a number 
of ways decreasing its CO2e cost. 
The CO2e used by the apartment is 
flexible so that a new source of or 
improved production of electricity 
could transform the CO2e cost of the 
apartment. So there are a number 
of ways to decrease the apartments 
impact. 

Decreasing the impact of the cars 
is much more difficult. There are few 
available options that the family could 
use to do this. Riding a bike would 
of course be possible but over these 
distances especially with children it is 
not that likely.

I do not intend to tell you there are 
right or wrong places to live. This is 
meant to illustrate that only consider-
ing the impact of housing when cal-
culating architectural sustainability is 
likely to produce a false conclusion. 

Also shown is the slow carbon cycle 
CO2 sequestration inhabiting effect of 
land cover. This for nuance.           Energy calculation data - svenskenergi.se, energirådgivaren.se, 

(Berners-Lee 2010),(Holmström 2016), (Wright, Conca 2007)

(See next spread)

© John Grundström
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3 miles x 5 times/week for one year 
powered by cereals with milk ~ 70kg

Some CO2e footprints for activities and objects. Data from Mike Berners 
Lee´s amazing book “How Bad Are Bananas”.

I present these here so that you can better relate to carbon dioxide equiva-
lents and the fact that most things we do have some impact, something we 
need to accept. It is not all big corporations and non responsible producers 
of toxic goods. Much of it is just life, and for that sake we must spend as little 
as possible when possible, so that we can continue to enjoy living.  

These numbers are calculated for Britain.

• Ironing a shirt  25g  average
• Cycling a mile  65g  bananas 260g cheeseburger 2800g air
• Drving a Mile          710g  average car          frieghted asparagus 
• Watching tv one hour  220g  42 inch plasma
• Cup of coffee  71g  average, w milk
• Pint of Beer  500g  local bottled beer from pub
• Washing up   990g  dishwasher 65°c
• Washing up  540g  by hand, using water sparingly
• Washing up  8kg    by hand, extravagant use of water
• A bottle of whine  1,04g  average
• 1kg plastic  3.5kg  average
• A burger   1kg   veggieburger
• A burger   2,5kg  4-ounce cheeseburger
• Being cremated  80kg But at least you only do it once
• A university  72 000 000kg per years

Carbon footprint is a very complex issue and most of the things on the list 
would not be exactly the same in your specific case, depending on where you 
live and a multitude of other factors. It is however intresting to compare the 
numbers. I implore you to read Berners-Lee´s book. It is a amazing work and 
provides great insight to this complexity.

© John Grundström

Split-Board Hike
• Splitboard (up-cy-

cled)
• Poles (up-cycled)
• Boots
• Google’s
• Helmet
• Gloves

• Backpack
• Extra lunch
• Insulated Jacket 

(lifetime repair 
guarantee)

• Vent Snow Pants
• Socks

The carbon footprint calculations quickly become complex.   
To understand the footprint of a clients lifestyle choices it is good to understand 
ones own everyday footprint to have something to relate to. Because doing the 
full calculation every time will take up all your time.

• Long Underwear
• Underwear
• Go Pro Camera
• Bandana
• Hoodie
• Thermos
• Ride to resort
• Stay on resort



INFLUENCE

The greatest threat to our planet
 is the belief that someone else will save it
 
- Robert Swan - Huffington Post 2007 - Robert Swan OBE

ITz
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From the dawn of aviation a fight 
against plane crashes has been 
fought. Fought mainly  by engineers. 
Trying to gain a better understanding 
of forces in weather systems, out-
fitting the planes with safer engines 
and the Global Positioning System.

   The machine was considered the 
prominent component in saving lives. 
However it became progressively 
obvious that what was causing the 
majority of deaths was human behav-
ior, resulting in much of the efforts 
in aviation safety being focused on 
psychology. Today 36% of crashes 
are a result of weather conditions or 
mechanical error. The remainder are 
due to what we often call the human 
factor. Thus the field of psychology 
has been accepted as the one where 
most lives can be saved in regards 
to aviation.

A similar trend with a turn towards 
group psychology and away from 
engineering solutions can be seen in 
the history of avalanche research. For 
a long time new technical gadgets 
where believed to be what would 
save alpinists from deaths due to 
avalanches. But even as more and 
smarter systems were developed, 
alpinist seemed to be hell bent on 
dying buried in the snow. Research-
ers are now seeing that group psy-
chology has a greater effect on ava-
lanche survival than technical search 
and rescue solutions. For even with 
the best gear available, the risks 
taken by some are simply to severe. 

In the extremest cases avoiding the 
deadly path all together seems to be 
the only guarantee for survival. 

Once again the solution to the 
situation must be found the field of  
psychology.  

In the same way as earlier with avia-
tion and avalanche research the solu-
tion to our environmental problems 
are by many expected to be a tech-
nical one. Stemming from research 
in fields like fusion, fuel efficiency, 
bioengineering or even terraforming.   

We must of course continue our 
investments in these research fields 
but there is nothing suggesting that 
some technical breakthrough will 
solve the problems of our current 
situation.

 As the production of “sustainable” 
technology has increased so has our 
destruction of the biosphere. This 
despite that we since the seventies 
have known how we could solve 
most sustainability issues immedi-
ately by altering our lifestyles.  

A major, if not the most important 
factor when calculating the sustain-
ability of architecture is behavior. 
Architecture directly and indirectly 
force behavior. What is gained or lost 
in the altering of behavior caused by 
built space must be compared to 
resources available to the effected 
group.

 © John Grundström
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As mentioned in the introduction to 
this book there appears to be a spa-
cious gap between the knowledge of 
today on how to architecturally shape 
a sustainable world and the world 
that is being shaped by architects. 

   This seems to be symptomatic for 
how to deal with sustainability across 
a multitude of professions as well as 
life decisions taken by the general 
population. 

   However there are some profes-
sions where this can lead to greater 
consequences than others and con-
sidering the great role architecture 
has on shaping the general popula-
tions psyche, architecture is certainly 
one of them. The exponential neg-
ative effect of the architects role on 
the biosphere might seem to suggest 
that everyone would be better of if 
we simply bury our heads in the sand 
and let the rest of the world carry on 
without us.   

   If we instead focus on what good 
could be done with our knowledge 
and our actions being subject to this 
exponential effect, a world of possi-
bilities opens up. But first things first. 
How come we as a species are not 
doing better?

Attitude & Behavior
 Environmental education influences 

political decisions and the public 
opinion. From schools, research 
centers, think-tanks, bloggers and 
other opinion-makers we are fed with 
a continuous stream of information 
warning us that the way we live our 
lives is putting our wellbeing and even 
our survival as a species at serious 
risk.

 
   The IPCC 2014 report on cli-

mate change backed by the global 
research community tells us that the 
time to act is now. It is in no way an 
overstatement to suggest the 2014 
report to be one of the most import-
ant documents of our time. Still, very 
few people have read it, even the 
more accessible summary for policy 
makers have not reached the aver-
age reader. 

    The information barrier between  
researchers and the general popula-
tion is problematic.

This barrier causes any effect of the 
information in the IPCC 2014 report 
on public behavior to be a frustrat-
ingly slow and highly lethal affair. 

Something that however does 
reach the general population in its 
daily life are the effects built space 
has on attitudes.    

 © John Grundström

Here at Haga, on the other side of the railway line, was until 
1924 luscious raindeer pasture and the paths to the winter graz-
ing area had been used for centuries. The raindeer herders used 

Sami sleds called ackjor as their means of transport.

Umeå - a part of Sápmi
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   As described in the textbook 
psychology (Martin 2007, p710) 
“Simply being exposed repeatedly 
to an otherwise neutral object or 
issue over time may influence our 
attitude towards it - generally in a 
favorable direction.” In the late nine-
teen sixties the social psychologist 
Robert Zajonc was able to show that 
repeated exposure to an otherwise 
neutral stimuli created a positive feel-
ing for it . Zajonk (1968) This is known 
as the Mere Exposure Effect.  

   Even a subliminally exposed stim-
uli we see often tend to make us see 
similar stimuli in a more preferable 
light. As shown by (Monahan, Mur-
phy and Zajonc 2000)

 These effects correlate to the 
number of exposures to the stimuli. 
A neutral stimuli shown ten times 
will appear more appealing than one 
shown nine or less times. In the 1968 
study this was true in eleven out of 
twelve cases. This can be argued to 
be due to the evolutionary advan-
tage of recognizing something that 
has previously been seen and not 
posed a threat as more positive then 
something unfamiliar, since unfamiliar 
things carry the possibility of being 
a threat. 

    -“After a subliminal exposure 
phase, affective reactions to previ-
ously exposed stimuli, to new but 
similar stimuli, and to stimuli from 
a different category were obtained. 
Previously exposed stimuli were rated 
most positively and novel different 
stimuli least positively. All stimuli were 
rated more positively in the repeat-

Mere Exposure Effect ed-exposure condition than in the 
single-exposure condition. These 
findings suggest that affect gener-
ated by subliminal repeated exposure 
is sufficiently diffuse to influence rat-
ings of unrelated stimuli and mood.”  
( Zajonk 1968)

 
   Keeping the Mere Exposure Effect 

in mind and considering what we see 
in the built space around us, what 
is being published in architectural 
magazines, on websites and what 
wins many architectural awards, we 
should perhaps not be too surprised 
that architects in general seem to be 
out of tune with the needs of contem-
porary and future societies. 

When visiting architectural web 
pages the fact that the number of 
exposures to glossy renderings by 
a wide margin outnumber the expo-
sures to explanations of buildings´ 
direct and indirect effect on social 
and ecological wellbeing could effect 
our decision making in direction 
towards imagery over substance. 

When we understand that our atti-
tudes can be created by processes 
that are not entirely under our control, 
we start seeing these processes all 
around us and we can gain a better 
understanding of how the space we 
create effect the general population, 
our colleagues and ourselves. When searching an architecture archive on 

Unsplash.com to find this picture. The 39th pic-
ture was the first one with a person in it. All the 
pictures where in my opinion very beautiful, just 
as this one.

Architecture © Samuel Polo
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Attitude & Behavior
The Mere Exposure Effect is one 

way to influence attitudes, but there 
are  a multitude of others and attitude 
do not always correlate with behavior. 

   An obvious example is that many 
who consider themselves humanists 
and environmentalist still travel by air. 
A highly segregating and unsustain-
able mean of travel.

   The architectural master pro-
gram at the Laboratory of Sus-
tainable Architectural Production 
residing in Umeå made a study trip 
to Stockholm. Easily accessible by 
train(638km). The program manage-
ment provided flight tickets. 

   A few students did not accept 
this but the major part of student 
body chose to fly. This was univer-
sity students studying sustainability 
supported by the leadership on a 
sustainability program. 

Behaviors are specific events. 
 Attitudes are not.

   Imagine having a  friend from 
Bangladesh. You have met her chil-
dren, you played on the beach and 
the children taught you how to fly 
kite. Last christmas her three year 
old son sent you a drawing of a fish. 

   Their home town is being eroded 
away because of sea level rise and 
your friend and her family are soon 
to be homeless. 

   You are aware of how the pol-
lution from the aviation industry is  
responsible for 2-3% of global carbon 
dioxide emissions and how this effect 
sea level rise. You know that due to 

your friends financial situation she 
can not travel by air. So her family 
is paying the price for the actions of 
others. Having this knowledge you 
can connect the dots gaining a basic 
understanding of a rather complex 
system that makes the price for your 
flight tickets something more than the 
money you spend. 

   Perhaps your understanding  
of the situation makes you behave 
accordingly and you do not fly when 
going on vacation. 

But then again maybe not. And if 
you do not, there could be a wide 
array of reasons for this. Many of 
them psychological.

If asked the question:
“Do you value flying on vacation 

higher then your friend having a 
home?” 

You would probably not only say 
no, but be upset because you feel 
your morals are being questioned. 
Worse still, questioned for good rea-
sons. 

The eruption in April 2010 of Eyjafjal-
lajoekull in Iceland halted much of the 
aviation in the northern hemisphere 
because dust particles from the vol-
cano threatened to destroy the planes 
engines. 

When comparing the enormous 
climate impact of Eyjafjallajoekull to 

Planes or Volcanoes
the planes it kept on the ground we 
begin to understand our own impact 
on global warming. As stated by 
David McCandless in his 2010 TED-
talk “The beauty of data visualization” 
2010 Eyjafjallajoekull was history’s first 
climate neutral volcano. 

 ©David McCandless - informationisbeautiful.net
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The possibility to predict a individ-
uals behavior in a specific situation 
based on his/her attitude is closely 
related to how understandable the 
link between the attitude and the 
behavior is.

   It is rare to find situations where 
people change their behavior to 
effect things that happens outside 
of the sphere of their everyday life. 
Even if the change would be a sig-
nificant one.

Other things then the complexity of 
the system play a role in this. Psy-
chological distance can be measured 
in geographical distance, complexity 
distance, emotional distance and dis-
tance in time.

  
So in the case of your friend from 

Bangladesh. The complexity in the 
link between your behavior and the 
change may prohibit a behavior 
change. 

The geographical distance can pro-
hibit a behavioral change. 

The fact that you are not sure when 
your friend will loose her home can 
prohibit a behavioral change. 

But because you have a friend that 
is effected a behavior change is more 
likely than if you only knew that your 
behavior would effect anonymous 
people.

Attitude & Behavior
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 © John Grundström

All this could be seen as part expla-
nation to why a number of architec-
tural offices with a outspoken sustain-
ability policy appears to suffer from 
either dishonesty or incompetence.

   The word sustainability is dif-
fuse, to many architects it is a word 
often spoken but rarely understood. 
Because of this the link between atti-
tude and behavior is kept unclear and 
violations of the sustainability princi-
pals becomes acceptable everyday 
actions. 

Behaviors are specific events, 
but they shape attitudes.  

When we as architects lend our skills 
to the creation of something like “sus-
tainable shopping malls” or “sustainable 
airports” we need to consider what this 
does to the attitudes and behaviors  of 
the general population. It is combining 
things that by the general population are 
seen as natural parts of modern life with 
a vision of a quest for a better tomorrow. 
Unfortunately this vision is in most cases 
a false image and thus further compli-
cates the general populations possibility 
to make behavior change based on a 
informed image of reality. 

Being a informed consumer can some-
times seem like a full time job. What 
tomato to buy in the supermarket, is 
the ecologically grown one from Finland 
better then the one grown with synthetic 
fertilizer in Spain? Is the bus ride to Thai-
land better than a flight to Iceland? It is 
complex enough without the extra factor 
of green buildings selling unsustainable 
products.  

Two of the most important factors that 
strengthen a persons intention to act in 
a specific way is the persons attitude 
towards the behavior and the belief that 
many people that matter have a favor-
able attitude towards said behavior (Ajzen 
1989). 

It is also of importance from whom infor-
mation that aim to change or strengthen 
behaviors come. Information provided 
from a recognizable authority has a 
greater possibility to effect behaviors then 
one coming from a unknown source. So 
when a authority like BREEAM brands 
a airport terminal it clouds the issue of 
sustainability and the aviation industry. 
And doing this muddles the connection 
between attitude and behavior.’
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“BREEAM is the world’s leading sustainability assessment method for 
master planning projects, infrastructure and buildings. It addresses a 
number of life-cycle stages such as New Construction, Refurbishment 
and In-Use. 
Globally there are more than 532,100 BREEAM certified develop-
ments, and almost 2,210,300 buildings registered for assessment 
since it was first launched in 1990.

BREEAM inspires developers and creators to excel, innovate and make 
effective use of resources. The focus on sustainable value and efficien-
cy makes BREEAM certified developments attractive property in-
vestments and generates sustainable environments that enhance the 
well-being of the people who live and work in them.

The core technical standards and processes of BREEAM promote best 
practice for all aspects of sustainable property development and its 
comprehensive, scientific approach has long been recognized. 
BREEAM is owned by BRE Global Ltd (part of the BRE Group), the in-
ternational provider of robust, independent, third party certification 
of fire, security and environmental products and services.”  
-BREEAM.COM                         

  

BREEAM
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BREEAM, together with LEED, 
Green Star and other assessment 
methods fill a function when trans-
forming modern architecture in to 
something of soft sustainability.

   Within certain limits and for 
qualified architects it can (and 
does) affect the way buildings 
perform in a positive way. It gives 
architects a possibility to compare 
materials and energy efficiency of 
architectural solutions.

Greenwashing

    When it is used without respect 
for the holistic context it runs the 
risk of being turned in to green 
-washing.

Which can be described as mak-
ing something seem sustainable. 
As long as you do not look to close.

In the same way as with the word 
Culture, the word Sustainability 
becomes a way of selling some-
thing with a affiliation to a positively 
charged diffuse something. 

Heathrow Terminal 2 Interior View -  As Shown On heathrow.com

“Sustainable building
Terminal 2 has been recognized for 
best practice in sustainable construc-
tion by becoming the world’s first 
BREEAM certified airport terminal. 
BREEAM is the world’s foremost en-
vironmental assessment method and 
rating system for buildings.
   The building of Terminal 2 has also 
created many new construction jobs 
across the country, around 35,000 jobs 
in total. To equip people with the right 
skills, we provide a wide range of train-
ing and development opportunities 
through the Heathrow Academy.
   We recycled over 99% of demolition 
waste from the old Terminal 2 - includ-
ing concrete, metal, plastic and timber.”

“Sustainable operations
Once in full swing, the building’s CO2 
emissions will be more than 40% lower 
than Building Regulations require.  This 
will in part be thanks to the terminal’s 
own renewable-energy center  provid-
ing combined heat and power fueled by 
wood-chip; reducing emissions to air 
and cutting CO2.
   Sophisticated lighting control systems 
will also  keep energy use down by 
switching off the LED lights when parts 
of the building are not in use or when 
daylight is bright enough.
   Water-efficient fittings in the terminal 
reduce water consumption. To cut the 
use of potable water even further, there 
are boreholes which will supply most 
of the water for the cooling plant and 
toilets.
   We aim to recycle or compost 70% of 
airport waste by 2020. Within Terminal 
2, waste management and segregation 
at source will help us reduce and better 
manage operational waste.”  
-HEATHROW.COM 19/2 -2016                                                             
                                                                           

Sustainable Heathrow?



RECOMMENDED
ANNUAL CO2

Calculation of co2 emission for the aver-
age user of Heathrow terminal 2. Based 
on average flight distance, number of 
departures/hour and co2 emission per 
flight.
   Many users use the terminal 1-2hours 
per year. The constant flow of new users 
are here combined in to an annual user.

 

 © John Grundström
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Social Norms
One of the major factors that shape 

attitudes and behaviors are social 
norms. As shown in Life Between 
Buildings(Gehl 1971) behavior and 
social norms are intertwined with the 
qualities of everyday space. 

The orator.
A woman sees the city of her upbringing 
being demolished and rebuilt according 
to what she perceives as the wishes of 
rich store owners. Old buildings that 
where part of her upbringing are being 
demolished to give way to shiny hotels 
and gallerias. She feels alienated from 
her own city, places full of memories are  
now just memories. Next to the river 
under a spruce under which she and her 
childhood friends use to have picnics 
was cut down to give way to a concrete 
slab with a designer bench. Easier to 
keep clean than grass and an a old tree. 
And more fitting to the river walks mod-
ern look set by the iconic Snöhetta-de-
signed building further up river. 
The spruce being cut is just one of many 
examples of how the city has changed, 
but not once has the woman felt that 

she can effect what has happened. A 
silence dominates the processes. Things 
simply change, there is no democratic 
process and most of the time no expla-
nation to why things are happening is 
given.
So the woman starts writing, she writes 
a speech, not sure if she will ever dare 
to stand up and give it, but it helps ease 
here worried mind. When one day a she 
receives a letter of eviction explaining 
that her apartment building will be torn 
down to give way to shopping and luxu-
ry apartments. She has had enough and 
decides  to raise her voice in an attempt 
to effect public opinion. To force the 
politicians responsible for the planning 
process to involve the public in the deci-
sion making that shapes the city.
 In the center of her city is a set of stone 
steps leading up from the public square 

to a platform and a podium. Through  
the years it has been used for political 
speeches by the nations leaders and 
their opposer’s, by performers of dif-
ferent variety and by regular people 
trying to make their voices heard. It is a 
space in the public sphere that suggests 
a action outside of the social norm. Its 
position connects this non-normative 
behavior to the people of the city by be-
ing part of everyday space. The woman 
remembers a specific speech she herd 
here on the anniversary of the fall of the 
Berlin wall.  
    On a sunny summer Saturday, the kind 
of day when the city square is teeming 
with people. She sets out to make her 
impact on public opinion. Walking across 
the square through a crowd of people 
she sees that the stairs and  the  podium 
is gone. Infuriated she asks the people 
in the crowd if anyone knows what 
has happened. No one knows for sure. 
Someone suggests that it was removed 
to provide access to some pipes that 
needed replacement. Creating increased 
capacity needed for the new funny 
named Utopia shopping mall. 
Standing in the middle of the square, in 
between people walking by she starts 
to give her speech. Someone gives her a 
glance and some take a small detour to 
avoid the orator. As the people walk by 
she realizes how out of place she is and 
that no one is really paying her much 
attention. Soon she falls quiet.                 

The orator is a  story constructed to 
describe how we can be affected by 
our built surroundings and the people 
in them, the process involves more 
then conformity and social norms. The 
complexity of behaviors is something 
of which I can only scratch the surface. 
It is a matter of understanding what 
questions to ask when discussing with 
professionals in the field of psychology, 
or at least for us architects to know that 
our impact reaches further then build-
ings and their inhabitants.
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Speech at Apan

The stone steps and the pedestal 
locally known as Apberget (the Mon-
key Mountain) from the Orator Exam-
ple as they stood in central Umeå. 
The position in the public square fac-
ing the former city Hall cemented the 
peoples voice as an important part 
of public life. The material choice of 
stone gave the impression of being 
timeless, having been there for a long 
time and to remain for many gen-
erations still. This intense piece of 
architecture made the city center in 
to something more then a place for 

shopping. With it being torn down 
and other pieces of architecture like 
it the value of the city center is less-
ened in considering the city center 
as a place for discussion, and people 
empowerment. Removal of it leaves 
space for other things to dominate 

The Psychologist Mihalyi Csikszent-
mihalyi has provided scientific sup-
port to the idea that we feel more 
satisfied when engaged in meaningful 
activities that are not dependent on 
consumption (Csikszentmihalyi 1990, 
2000, 2003)

Position of Apan - As seen on Eniro.se mapservice

As one of the pillars of architecture 
must be a promotion of well being we 
really have a lot to lose when turning 
city centers in to shopping cities. The 
Pedestal and the Steps. Seen on this 
satellite image on its former location 
facing the city square.

The Monkey Mountain was posi-
tioned not only in the middle of the city 
but also with a slight offset in to the 
normal routes of pedestrians. Impos-
ing it on movement. Groups of peo-
ple can be seen sitting at the steps 
enjoying a sunny day and watching 

the people go by. A similar setting 
can be seen on page 107 where the 
pausing, sitting down and watching 
people has been moved in to the new 
shopping center (the building with a 
stretched-eight shaped thing on the 
roof) that allegedly was the reason for 
the removing of the Monkey Moun-
tain. I argue that these changes in 
city architecture can in the long term 
contribute to a environmentally and 
emotionally unsound behavior. 
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When attempting to change behav-
ior to better fit attitude the possibility 
to apply the new behavior is para-
mount. If the behavior is not appli-
cable the attitude can shift to better 
fit the behavior as behavior-attitude 
conflicts can create unease, stress 
and confusion.  In general, a sense of 
wellbeing is connected to well func-
tioning correlation between behavior 
and attitude.  

A newly developed attitude that 
riding a bicycle to work is a better 
choice than driving can led to appli-
cation of this behavior. 

If this is only possible through per-
ceived sacrifices (dangerous roads, 
detours, nowhere to park the bicy-
cle etc). These sacrifices can lead to 
reversal of the behavior change. As 
a result of this the attitude can be 
reversed to better fit the behavior. 
The attitude will then be part of the 
previous norm and will help convince 
others that the car is a more reason-
able option. 

   - Oh I tried riding bicycle to work 
but it was impossible!   

This is one of the reasons why a 
large scale change in the societal 
norm must be supported by pos-
sibilities for carrying out a changed 
behavior on a individual scale.  

Jan Gehl did show how socially 
interactive situations can arise when 
the architecture of the city allow them 
to. 

Distance to others related to how 
we use sight, hearing, touch and 
smell, freedom to move in a social 
space, attractive seating possibilities, 
interruption from traffic and more. 

   A society built at human scale and 
around the speed of human move-
ment will not only allow for more sus-
tainable ways of transport but as well 
provide a society of social interaction 
and wellbeing in everyday spaces.

When attempting to change behav-
ior to better fit attitude the possibility 
to apply the new behavior is para-
mount. If the behavior is not appli-
cable the attitude can shift to better 
fit the behavior as behavior-attitude 
conflicts can create unease, stress 
and confusion.  In general, a sense of 
wellbeing is connected to well func-
tioning correlation between behavior 
and attitude.  

A newly developed attitude that rid-
ing a bicycle to work is a better choice 
than driving can led to application of 
this behavior. 

If this is only possible through per-
ceived sacrifices (dangerous roads, 
detours, nowhere to park the bicycle 
etc) these sacrifices can lead to rever-
sal of the behavior change. As a result 
of this the attitude can be reversed to 
better fit the behavior. The attitude will 
then be part of the previous norm and 
will help convince others that the car 
is a more reasonable option. 

Some people will always try and per-
severe in their struggle for a changed 
behavior even when the societal 
structure does not support this. These 
people can be seen as lighthouses 
guiding the masses towards a sus-
tainable future. For these individuals 
life can result in lives full of conflicts 
(Bedford 2007), (Evans & Abrahamse 
2008). Living in opposition to values 
and structures that dominate their 
world. These people can be seen 
as powerful allies and providing or 
removing places for them to express 
them selves and their behavior can 
have significant impact on society in 
large. Public podiums and walkable 
roads are indeed important for sus-
tainability.    

 © John Grundström
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The shopping industry and especially 
luxury shopping has better then most 
adapted the principals shown by Gehl. 
Creating social space in a shopping cen-
ter to create effect on revenue. One rea-
son for this happening is social accep-
tance (and sometimes social pressure) 
of spending time in these commercial 
places even if you don´t have a specific 
desire to buy something or don´t have 
the means. 

Spending time in an environment 
where the present majority express a 
certain behavior will due to conformity in 
most cases sway the individual towards 
an increasingly positive attitude towards 
this behavior 

   The creation of social spaces inside 
shopping malls has made meeting points 
for  groups with the intention to partici-
pate in other parts of city life than shop-
ping; but the choice of location creates 
both a familiarity and an acceptance of 
shopping as a part of leisure time. 

   The strategies for attracting people 
to the mall can be something as simple 
as seating,  or  more complex like a spe-
cific room for breast feeding and family 
care. Even though occasionally these 
locations are pitched as such they are 
not created with an intent to “give back 
to the community” but as a simple and 
effective way to increase commercialism.   

This does not in any way, shape or 
form mean that this attitude-altering use 
of architecture is some source of evil. 
However it is used by a market that do 
us harm. The same phenomena could 
be used to empower the environmen-
talist architect. 

Most of the processes shaping our 
conscious and unconscious selves are 
in them self neutral. But they have so 
far been used effectively by those who 
serve economic growth and business 
as usual. There seem to be a case of 
environmentalist shouting NO and STOP 
to the poor use of the system but for-
getting to embrace fair use of the same 
principals. 

Lounge - Utopia Shopping Mall © John Grundström

It is the responsibility of the architect 
striving to achieve sustainability to create 
places where people are encouraged to 
enjoy life in a climate neutral or positive 
way. 
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According to the World Health Organi-
zation, in 2014 54% of the worlds popu-
lation lived in cities. The urban population 
is projected to continue to grow at least 
until the year 2030. Shopping centers 
has replaced and infringed  and con-
tinue in many cities to replace qualitative 
public space. This leads to the shaping 
of social norms affecting the major part 
of the worlds population 

   The city center has classically been 
used by those in power to shape the 
zeitgeist. For hundreds of years this 
space was dominated by religion and 
politics. The position, shape, materiality 
and size of church and city hall informed 
the city-dweller of where power was 
situated. Made of stone and concrete 
these buildings signal eternal power. The 
city-dweller could count on these insti-
tutions to be there in a hundred years 
as certainly as tomorrow.

Shopping Cities 

As the acceptance of capitalism as 
the strongest world shaping force grew 
after the world wars and accelerated 
further at the end of the cold war, the 
space occupied by commercial interest 
overtook spaces previously occupied 
by others. 

   In the same time the architectural 
expression of commerce changed. From 
being part of something else (store in 
front and housing in the back) in to entire 
city blocks dedicated entirely to shop-
ping. Removing other parts of life from 
the city turned many city centers in to 
hibernating organism, alive only during 
shopping hours. This sent a clear signal 
to the urban population of what was 
important in the city, the city was made 
for shopping rather than people. 

   The expression of the modern galle-
rias show a turn from eternal to tempo-
rary. Rarely being shaped in accordance 
with building principals responding to 
local climate, and using shiny materi-
als, predominantly glass that stand the 
test of time poorly. This temporal state 
of architecture perfectly reflecting the 
products sold.  Something made for 
the moment and in constant need of 
renewal.   

Normative © Tom Sodoge
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We today extract fifty percent more 
natural resources than thirty years 
ago, greatly due to overconsumption. 
Increased extraction of resources 
leads to human rights violation and 
destruction of the environment. Neg-
ative impacts of resource extraction 
are mostly felt in poor countries with 
low environmental and social security 
standards. (SERI 2009) 

One common object of luxury con-
sumption is smart phones. According 
to techcrunch.com 1.2 billion smart 
phones where sold in 2014. Consid-
ering that smart phones are on aver-
age replaced every 11.5 months and 
having an average weight of close to 
115grams, that makes for 138thou-
sand tonnes of discarded cellphones 
in under a year. As we recycle roughly 
one percent of cellphones, that cre-
ates 136.6 thousand tonnes of pre-
cious materials wasted. That is the 
same weight as 18.7 Eiffel towers. 
Imagine the difference it would make 
if the social norm was to hold on to 
our smart phones until they failed and 
then recycle or repair them.

Air-travel and smart-phone pur-
chases have a major impact on the 
future of our planet, these actions 
are usually undertaken one or a 
few times every year. As important 
or maybe even more so is how we 
behave on a day to day basis(though 
I must sadly admit that luxury shop-
ping has for many become a part of 
everyday life). 

Knowing the Unknown In many cases the creation of sus-
tainable homes are focused on the 
performance of the built structure. 
Amount of energy for cooling/heat-
ing, toxicity of materials, transport 
and production of building materials 
and personalized power production 
etc. 

   While this is all important issues. 
Issues that need to be developed 
further if we are to achieve real sus-
tainability they are but a part of what 
a home can do for its inhabitants. 
When considering a buildings envi-
ronmental impact the lifestyle that its 
architecture promotes is at the core. 
Without this no real sustainability can 
be achieved.

Having a patch to grow potatoes 
and vegetables on in the yard can 
have a number of positive effects, 
but if the extra land comes with a 
cost of having to commute by car 
or destroying pristine nature to make 
room for the plot the sustainability of 
it is certainly not a given. 

   When initializing a project these 
things need thorough investigations 
and what achieves real sustainability 
in one situation can mean something 
very different in another. In order to 
create societies with real sustain-
ability, electric or perhaps hydrogen 
driven personal vehicles and good 
public transport could support a life-
style where all everyday needs are 
satisfied within walking distance. 
Considering todays global popula-
tion numbers it is highly unlikely, even 
impossible that technical solutions 
alone will be able to solve our prob-
lems. 

Commute © John Grundström
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The environmental issues we are 
facing today will take time to solve. 

It will take hard work over decades 
and centuries. But what can we 
expect from coming generations? 
What will motivate them to live sus-
tainable lifestyles. Considering todays 
vast knowledge about environmental 
issues in contrast to how we live, can 
we expect that the generations now 
growing up will have a bigger respect 
for and deeper understanding of the 
biosphere. 

We can certainly hope so, but  
unfortunately while our knowledge 
of nature has increased so has the 
decimation of the planets species.   

Environmental Generational Amnesia

Children and Nature (Kahn & Kellert 
2002) describes how in the evolu-
tionary history of mankind, the phys-
ical, emotional, intellectual, and even 
moral development has been part 
of the natural context. In a number 
of studies Kahn and his colleagues 
interviewed children, adolescents 
and adults about their environmental 
moral conceptions and values, the 
Prince William Sound Study (Kahn, 
1997a), the Houston Child Study 
(Kahn & Friedman 1995), the Hous-
ton Parent Study (Kahn & Friedman 
1998), the Amazonia Study (Howe, 
Kahn & Friedman 1996) and the Lis-
boa Study (Kahn & Lourenco 2002). 

Kahn shows that children develop 
a sense of moral obligations toward  
nature in the same way as they 
develop it  towards other humans 
and that the development of moral 
connections to one is intertwined 
with the  development of moral con-
nections to the other.

Across cultures Kahn and his col-
leagues found that children who could 
understand the concepts of air pollu-
tion, water pollution and garbage had 
a difficult time to understand how this 
effected them and their surrounding 
even when they where living in heavily 
polluted areas.  

Built and natural spaces impact 
on the developing child must not be 
underestimated. In the same way as 
what foods you eat when growing 
up help shape what you will prefer 
as an adult (Wadhera, Phillips, Wilkie 
& Bogess 2015), the environmental 
conditions of your upbringing will be 
the benchmark to which you mea-
sure the world as you grow, learn and 
become part of shaping the future. 

Children who have seen severe pol-
lution around them in their upbringing 
tend to see this pollution as the norm. 
Their understanding of pollution being 
something worse than this norm(Kahn 
& Kellert 2002).

©  John Grundström
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According to myth, if you place a 
frog in boiling water it will immedi-
ately jump out. If you instead place 

a frog in room tempered water 
witch is gradually heated it will stay 

in the water until being boiled to 
death, not realizing the danger.
We know that our environment 

with us in it is acutely endangered. 
We understand that things have 

changed from bad to worse. As the 
frog we sit still. 

   Like a brain cancer patient pre-
ferring to treat the headache with 

painkillers instead of curing the dis-
ease with chemotherapy, we treat 
symptoms but seem incapacitated 

considering curing the disease. 
Environmental Generational 

Amnesia presents us with one of 
the explanations to this behavior.  
The appearance of rooms, streets 
and buildings affect our way of 

viewing the world. Smells, colors, 
light & darkness, weight, voids, sol-
ids. The appearance of the world 
around us can become a function 
in it self. This function can accel-
erate the impact and usage of the 
intended function of built space.
Architecture effects not only the 

intended user of a room but also all 
those who know about the room, see 
it, are shut out from it. 

Architecture can make us remem-
ber a moment in time, it can etch 
surroundings in to our memories for 
ever.  Architecture can in this way 
have power that long outlast the 
structures them selves. 

In this lays a responsibility. When 
the architecture we build allows a 
certain lifestyle, promotes and lends 
its power to a cause. The architect is 
not only responsible for the building. 
The architect is as well responsible 
for his promotion of the cause and 
lifestyle. 

 © Cengizhan Konus



124 125

InfluenceInfluence

Difficult yes, it is however not 
impossible to understand a loss of 
something never personally experi-
enced, for we are a species of sto-
ries. We teach and learn, speak and 
listen. We see pictures and listen to 
songs. We can cry for deaths that 
has never occurred when we engage 
in works of fiction. A story told from 
one of the participants in the Lisboa 
study illustrates this: 

“I heard that some time ago, when 
there was none of that pollution, the 
river was, according to what I heard, 
was pretty, there was dolphins swim-
ming in it. I think it should have been 
pretty to see. Anyone would like to 
see it” (Kahn 2002 p111)   

This gives some hope to teaching 
those suffering from biosphere dis-
connection how to understand and 
appreciate nature through education, 
but what impacts us in everyday life 
and especially during childhood is a 
dominating factor shaping who we 
are and how we carry our selves.    

Environmental Generational Amne-
sia seems to be an authoritative force 
in working with the destruction of 
the biosphere. It suggests that we 
have a lesser possibility to under-
stand nature than our parents did 
and that future generations will be 
worse of still. 

Architects can change this by writ-
ing stories that engage and educate. 
When creating homes, kindergarten, 
schools and all the spaces of every-

Knowing the Unknown 

day life we must respect pristine 
nature as one of the most import-
ant parts of sustainability. Not only 
because of our dependence of the 
biosphere but as well for teaching 
this symbiosis. It must be at par with 
things like energy consumption and 
material choices. 

The result of Kahn and Kellerts 
work finds strong support in a case 
study of preschool children in Stock-
holm “Nature Routines and Affinity 
with the Biosphere” (Giusti, Barthel 
& Marcus 2014). 

In this study was shown how the 
access to and frequency of visits 
to nature over four years time had 
shaped the five year old children´s 
ability to associate with nature. Chil-
dren with better access  to nature 
developed a stronger understanding 
of animals and plant-life and what 
caused harm to water.            

We need to build for children´s envi-
ronmental education, engaging them 
in interaction with water, sun, insects, 
plants, animals, wind and soil.

   Norra Djurgårdsstaden Preschool Outdoor Environment
© Emelie Brunge

“Besides that there is a broad educational approach with Norra Djurgården City’s 
sustainability profile to permeate the business. There is a special environmental 
program for those kindergartens which among other things means that the chil-
dren will be out a lot.” 
 
Stockholm City Web - Regarding the Preschools In Norra Djurgådsstaden
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In a highly influential radio talk by 
Johan Rockström (executive direc-
tor at Stockholm resilience center). 
Rockström explains how according 
to Simon Sinek (Sinek 2009) abo-
lition of slavery, end to smoking in 
airplanes, introduction of democracy, 
accepting of the Internet´s role in our 
life´s can be seen as indicators to 
how a societal change can occur. 

“These things did not happen 
because of a consensus. Every-
one did not agree. It was always 
a engaged minority, an alliance of 
the willing, that showed the way, 
that tipped the perspective towards 
new morals. According to Simon, 
when 15-18 percent of a population 
believe in a vision, are convinced and 
change perspective, society, the mar-
ket & potentially the world tips over.” 
- Sommar i p1 Johan Rockström

This is supported by observa-
tions of the Arab spring as well as 
the American civil rights movement 
when African American population 
reached 10%.   

   The variation of percentage 
needed for major change has in some 
reports varied from 4-15% -(Xie, 
Sreenivasan, Korniss; Zhang, Lim & 
Szymanski 2011) (Turalska, West & 
Grigolini 2013) - (Minority Rules, RPI 
News - Gabrielle DeMarco)   Accord-
ing to Simon. 

“In every population, there are 

Changing behaviors always 2% fanatics, the ones sleep-
ing 48hours in the streets waiting for 
the new Iphone. Even though it will 
be in the store the next day. 

 
In our case these are the hyper-en-

vironmental activists. They are always 
on our side. Then there are the 10% 
that are educated & engaged, the 
early adopters, the convinced quire. 
This ads up to 12%. So we need 
another 3% to 6% to tip the scale to 
create a global sustainability-revolu-
tion. Where are we going to find these 
people? Certainly not in the other side 
of the spectrum, because there will 
always be ten percent deniers. Ten 
percent that believe the moon landing 
was American propaganda, that evo-
lution is a lie, that climate research is 
a conspiracy. Forget them, they are 
of no interest.

In between these two extremes are 
the great masses. 70% of the popu-
lation. They can be divided in to two 
groups. One is the indifferent group. 
They have no strong opinion about 
environment or climate what so ever. 
They buy the cheapest tomatoes in 
the store no matter what. But they 
wont complain if environmental taxes 
make sustainable food cheaper. Then 
it will be ecological tomatoes on the 
plate. 

The other half is the interesting 

one. They trust science, they are 
concerned but they are not active. 
They will follow suit, but they wont 
make their voices heard. There are 
the remaining five percentages. Reach 
them and you will have global revolu-
tion. Because when they get on the 
bus, the rest of the passives will follow, 
and with them the indifferent. 

You will reach them with why things 

are to be done. They want to hear 
your dream, your vision. They want 
to know why a sustainable world is 
a better world. Show them how we 
create a sustainable planet. The solu-
tions, the innovations. They will come 
by their own will. If we give them the 
vision. When the dream becomes 
reality, the rest will work it self out.”

 - Sommar i p1 Johan Rockström

©  David Marcu
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What can we do?
We have now seen some of the 

ways that we are effected by our sur-
roundings and the people in them. 
Lets dive in deeper to the mind and 
take a look on how it deals with cli-
mate change and a suffering bio-
sphere. 

In What We Think About When 
We Try Not To Think About Global 
Warming (Stoknes 2015) economist 
and psychologist Per Espen Stoknes 
identifies five key boundaries prevent-
ing the climate message from effect-
ing the masses. It is not that the facts 
have not been there, the evidence not 
clear enough or that people are unin-
telligent. Instead the unwillingness 
of most people to accept and react 
to the climate message. It is deeply 
rooted psychological principals that 
prevents people from grasping the 
gravity of the situation (see opposite 
page). These boundaries can be, if 
not broken, at least incorporated in 
to how we build. Planning with these 
boundaries in mind gives us the best 
chance of reaching our sustainability 
goals. 

Starting with Distance we can 
incorporate nature in to everyday 
life. This way we can help fight Envi-
ronmental Generational amnesia 
and connect the psyche to nature. 
This way the distance can be short-
ened, only by knowing nature can we 
understand what is at risk.   

Doom can be the powerhouse of 
a will to fight. Fighting with a visual-
ization of the road to success. Show 
people a way of life that is not only 
sustainable but enjoyable and ever 
improving. 

A world filled with lighthouse proj-
ects envisioning happiness and 
possibilities without compromising 
sustainability will free  minds from the 
fear of a fight we can not win. 

Make people feel part of a brighter 
future. Don´t hide away the solutions 
but let the sustainability shape your 
project for all to see. In doing this 
Dissonance losses its grip on the 
psyche as people feel part of society 
resonating with the scientific mes-
sage. Guilt and fear will move out 
of the way when there is no longer 
a dissonance between what we do 
and what we must do and thus the 
need for Denial disappears. 

Finally when we have created a 
world where living is a part of doing 
what needs to be done the cultural 
iDentity matches both our own and 
the one we need. And so the last wall 
crumbles.

These are our possibilities, but it is 
not going to be easy. We will have to 
integrate the new identity with the old 
while fighting against closed minded-
ness, economic growth absolutes, 
business as usual and dwindling 
resource reserves. The architectural 
expression so easily written about 
is  not so easily explained or cre-
ated.    But it is not all going to be 
uphill, the reality of things are already 
forcing governments to invest in new 
technologies. New materials are 
researched and energy production 
is becoming ever more efficient.     

  

iDentity

Professional and cultural identity filter. We look for information 
that confirms our existing values and notions.

Denial

Negating, ignoring or otherwise avoiding to acknowledge the facts 
of climate change. A refuge from fear and guilt. Based in self de-
fense, not in ignorance, intelligence or lack of information. 

Dissonance

When what we know conflicts with what we do (knowing about 
global warming but flying). Downplaying what we know makes us 
feel better about how we live.

Doom

A message of loss, cost and sacrifice without practical solutions 
creates a wish to avoid the topic.  

Distance

Impacts of climate change impacts unknown people far away. Far 
away both  in space and/or time. Global warming, though here 
today, feels distant from everyday life. 

message

The Five D´s According to Stocknes 
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I do however think that Stoknes 
missed out on one important factor 
in his writings about our reactions 
to climate change. Not that it is a 
actual mistake, he writes about sci-
ence communication for the masses 
and what I am talking about does 
not quite fall under regular science 
communication (even though science 
communicators often get caught up 
in it). This is a problem where the 
solution may be best suited for a 
lunch conversation at your archi-
tect firm. But if this problem is not 
addressed it may have significant 
impacts.  This additional complica-
tion is something I have experienced 
first hand in conversations and lec-
tures about sustainability. And that 
is the issue of faith, this seems to 
have a big impacts on those working 
with sustainability and being part of 
a specific movement or profile while 
doing this.  

I will try and explain what I mean by 
using an example. In my fourth year 
of architecture school my class had 
a workshop on Life Cycle Analysis. 
The workshop included lectures and 
exercises. After the screening of a 
short movie about recycling in which 
the future that looked mesmerizing. 

By the look of things we would 
all have fast sleek electric cars and 
everyone would have a sailboat as 
long as we recycled materials. I ques-
tioned the morality of implying that 
we could all continue with business 
as usual as long as we recycled. See-
ing that we have problems other than 
material depletion, energy use being 
one of them. 

On the issue the lecturer said 
she did not believe that energy 
would be a issue in the future, 
only materials would be. Seeing that 
the energy sector is responsible for 
two thirds of green house gas emis-
sions and that the emissions from it 
has continued to rise over the last 
century despite new technologies, 
her answer stumped me. (OECD/
IEA, 2015)

It is apparent how this type of 
response fits with the five D´s of 
Stoknes, but i believe there is yet 
another way to look at it.   

The lecturer did not suffer from the 
classical climate denial response to  
the scientific evidence but took most 
if it quite seriously. And still she was 
able to shrug her shoulders, say she 
had faith that it would work itself out 
and carry on, and in doing so risk 
influencing others to follow a path 
not supported by science and logic.  

I argue that this type of faith based 
approach allows a person to take in 
all the data and still draw conclusions 
that are not grounded in reality. This 
may fit neatly under Stoknes five D´s 
but because the denial is different so 
may be the solution.

When it comes to understanding 
people who believe things simply 
because they wants to, we should 
talk a little bit about religion.

Religious faith has been rigorously 
investigated by the likes of Sam Har-
ris, Christoffer Hitchens and Richard 
Dawkins, but when it comes to a 
actual way to free minds from religion 
no one has come with answers quite 
as straight forward as Philosopher 
Peter Boghossian. In A Manual For 
Creating Atheists(Boghossian 2013) 
he shows how the word faith can be 
replaced with  “pretending to know  
things you don´t know”. When doing 
so we can show the reality of faith 
based reasoning.

“Faith” “Pretending to know things
you don´t know.”

“I have faith in God.”
“I pretend to know things I 

don´t know about God.”

“I have faith energy will not 
be a problem in the future.”

“I pretend to know things I 
don´t know about our energy 

supply in the future.”

Here we can clearly see how prob-
lematic it is to use wishful thinking 
when laying out strategies on how 
to create a sustainable world. The 
cure for this imagining of a false reality 
lies in conversation. By simply asking 
people who subject them self to this 
kind of thinking questions about how 
they come up with their conclusions. 
Facing them with facts about the sub-
ject and letting them figure it all out 
by them selves. This may seem like 

a small thing to bother with, but the 
impact can be monumental. If you can 
convince someone who has a false 
view of the world to reconsider,  the 
impacts of that persons decisions as 
a architect will help create a brighter 
future. And as I have mentioned earlier 
in this chapter, the impact of archi-
tecture on society is large and must 
be taken seriously. Convincing other 
architects to work with Real Sustain-
ability will have greater impacts than 
hard work in solitude. 

Not convinced about not pretending 
to know things you don´t know? 

“Give me a sentence where one 
must use the world “faith” and can-
not replace that with “hope” yet at 
the same time ins´t an example of 

pretending to know something that 
one does not know.”  

-Peter Boghossian
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 The Experience of Space © John Grundström



“When I am asked what I believe in, I say that I believe in 
architecture. Architecture is the mother of the arts. I like 
to believe that architecture connects the present with the 
past and the tangible with the intangible..” 

Richard Meier -Spiritus Loci: A Theological Method for Con-
temporary Church Architecture- 2003

TIMETx  Ty  Tn  Tz
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T - Time
The time over which the factors 

influence spans. This is mesured 
separately for differnt generations of 
materials, kinds of energy, sites and 
influential powers. It can as well have 
a multitude of different generation 
measurements within a factor. 

Norway 66°N. The road is made 
of asphalt and wide as two cars, the 
only car in sight turns to one of the 
side-streets. Even though it is sep-
tember and in the north of Norway 
the weather is warm and the air has 
a smell of the fleeing summer. Two 
young girls are playing with kickbikes 
on the narrow sidewalk. There are 
some scattered threes, evergreens, 
a apple tree, a few birches and even 
a oak, here and there berry bushes 
and rhododendrons.  

Behind short hedges people are 
visible, mostly families. Some are gar-
dening, a group of young children are 
jumping on one of the many trampo-
lines. They laugh and scream. The 
closest house is a classical wooden 
house with pitched roofs and eaves 
stretching out from the facade. This 
one is yellow, more of the same 
kind but in different colours share 
the architecture of the street with a 
small industrial building, modern villas 
and a modern apartement house. 
While it is hard to guess the age of 
the traditional wooden buildings due 
to their similarities in appearence the 
modern ones speak to us about the 
times that created them and about 
the desires of their creators. Forms 
from the forties tell us about func-

tionalist ideals, brickbuildings from 
the sixties and seventies do no lon-
ger look as modern as their creators 
intended. 

When looking closely to one of 
the pitched roof houses the plank 
clad corner reveals a hidden timber 
structure, perhaps it was originally 
built in the late nineteen hundreds. 
However it´s neighbour has a almost 
identical expression and perhaps it 
was repainted last year, or perhaps 
that was when it was built. 

Most of the modern buildings are 
showing signs of wear. The balconies 
on the apartment buildings have small 
cracks surrounding their connections 
to the facade, close inspection is 
needed on a regular basis. A bal-
cony in a neighbouring city recently 
fell down, crushing the resident as 
the balcony turned one hundred an 
eighty degrees while falling. 

The flat roof of a  white modern  
looking buildings is leaking, due to 
mould the building will be demolished 
or face major renovation. Still another 
one with a large flat roof  is in the 
same condition as when it was built 
some sixty years ago. The solutions 
for the design are better thought out 
then on the white one and the over 
all quality of details superior. 

The big difference between the 
modern and the traditionally shaped 
houses are that to allow the mod-
ern ones to last in this climate the 
architects, engineers and builders 
need to have a notable knowledge 
of the conditions, materials and tech-
niques they are using. While when 
building in the traditional style, much 

of the conditions that put stress on 
the buildings are already accounted 
for in the design and for the building 
to have a short lifespan it needs to be 
substandard.

 
Does this mean that old ways are 

better then new ways? Certainly not, 
but there are lessons to be learned 
from the vernacular for the architect 
who wants to se a project last over a 
long period of time. And time is always 
at the core of Real Sustainability.

A house that is already there has 
such a major advantage when it 
comes to Grey Energy and Grey 
Material that new built can only com-
pete in sustainability if sustainability 
standards are substancially higher. 

How much better a new building 
must be to catch up depends among 
other things on the planned lifetime 
of the new building. 

I like to think of this as a race 
between a old seasoned runner hav-
ing a headstart over a younger faster 
opponent. In this example we will only 
look in to energy. 

The headstart in this race consists 
of the energy used as Grey Energy 
when constructiong the new build-
ing. If the annual energy saving of 
the new building is 2% of the grey 
energy. It will take the new building 
50 years to catch up. So 51 is the 
minimum amount of years needed 
for the younger runner to be certain 
to win the race. 

But there are many ways of com-
plicating things for the young runner. 
New shoes could cause blisters that 

slow him down or even force him to 
stop. For him the unknown factors 
are much more dangerous then to 
the tested veteran, who may run at a 
slower pace but who knows exactly 
how to pace himself to cross the finn-
ish line. 

Usually the creation of new proj-
ects is caused by more advantages 
to building new than a building using 
less energy alone. Hopefully these 
justify the increased risk when replac-
ing what is known with what we plan 
and therby can only hope to know. 
Using old techniques and materials 
in new and more efficient ways, i.e 
more insulation, an extra layer of air 
in the window or a socially more ben-
eficial architecture can help minimise 
the risks. 
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Shibam City © Jialiang Gao peace-on-earth.org Wikimedia Commons

Made of mud bricks the buildings  
in the city of Shibam (Yemen) has for 
generations protected its inhabitants 
against the climate as well as hostile 
neighbours. Sundried bricks make 
for low energy impact on produc-
tion but the major contributor to this 
projects sustainability is certainly its 
lifelenght. With many of the buildings 
being 500years old the user number 
has continued to grow as generations 
pass by and does so still. Imagine 
building a apartement with room for 
three, that without compromising 
comfort can house 30. 

This kind of payback by resource 
is what you get when a building lasts 
ten generations.   

The longevity of this project is not 
only due to the clever engineering 
allowing for up to eleven storeys built 
of mud but as well because of under-
standing of the local weather. Most of 
this city was washed away in a 15th 
century flood after wich it moved to 
its current high ground location. 

In most pursuits of Real Sustain-
ability, Longevity is King.

Svalbard Seed Bank © Simon Jeppeson

With the capacity to aid millions, 
pherhaps even billions of future users 
the five global seed banks Wake-
hurst-England, Uttrakhand-India, 
Fort Collins-USA, Vavilov Research 
Institute-Russia and the one in Sval-
bard-Norway is made for potential 
users yet not born. If ever needed 
for the sake of replanting the planet 
it would be fulfilling the basic needs 
of anot only a large group of people  
imidiately but it could as well span it 
use over endless generations.     

This time trancendance makes the 
user number astronomical and with 
it enormous amounts of resources 
could be used within the limits of Real 
Sustainability. Of course, if it never 
needs be used, one could argue it 
unsustainable as it would not fullfill 
any need at all. But any gambling man 
would certainly bet on a project with 
theese odds.



REFERENCES

Alchemists turned into chemists
when they stopped keeping secrets.
 
- Eric Raymond - the Cathedral and the Bazaar 1999 - 



142 143

References

Books And Reports

Banyan 2015: Such quantities of sand - the Economist

Bedford 2007: Ethical consumerism: Everyday negotiations in the construction of the ethical self.

Berners-Lee 2010: How Bad Are Bananas: The Carbon Footprint of Everything

Bilek, Marcela; Hardy, Clarence; Lenzen, Manfred; Dey, Christopher 2008: “Life-cycle energy 
balance and greenhouse gas emissions of nuclear energy: A review”

BIR 2014: Bureau of Internation Recycling World Steel Recycling in Figures 2010-2014

Boghossian 2013: A Manual For Creating Atheists

Borman & Mutz 2015: Growth rates of modern science: A bibliometric analysis based on the 
number of publications and cited references

Bryson 2011: A short History Of Almost Everything

Evans & Abrahamse 2008: Beyond Rhetoric: the Possibilities of and for ‘Sustainable Lifestyles’

 Csikszentmihalyi, Mihalyi 1990: Flow: The psychology of optimal experience. New York, Harper 
and Row 

Csikszentmihalyi, Mihalyi 2000:The costs and benefits of consuming. Journal of consumer 
research.

Csikszentmihalyi, Mihalyi 2003: Materialism and the evolution of consiousness. Psychology and 
consumer culture - The struggle for a good life in a material world.   

Davis & Gertler 2015: Contribution of air conditioning adoption to future energy use under 
global warming.

Fridleifsson; Bertani ; Huenges ; Lund ; Ragnarsson ; Rybach 2008: The possible role and 
contribution of geothermal energy to the mitigation of climate change

Gehl 1971: Life Between Buildings

Hammond and Jones 2008: Embodied energy and carbon in construction materials. 

 Heisler 1986: ENERGY SAVINGS WITH TREES : Journal of Arboriculture may 1986

References

Hosey 2012: The Shape Of Green
Hwang, Lundberg, Rönnberg & Smedler 2005: Vår Tids Psykologi

Jackson 2010: Prosperity Without Growth

Jha Alok 2008: Revealed: The cement that eats carbon dioxide

Johansson 2011: Concrete Recycling A case study of the demolition of concrete objects

Klein 2014: This Changes Everything

Leighton 2014: How to mitigate climate change: Key facts from the U.N.’s 2014 report
Luyssaert 2007: CO2 balance of boreal, temperate, and tropical forests derived from a global 
database

Luyssaert 2008: Old-growth forests as global carbon sinks

Magnavita 2002: Theories of Personality

Manning 1997: The Ecology of Place: Planning for Environment, Economy, and Community

Martin, Carlson & Buskist 2007: Psychology: Third Edition

Milton 2010: The Sand Smugglers - foreignpolicy.com

OECD/IEA, 2015: Energy and Climate Change World Energy Outlook Special Report

Oliver, Nassar, Lippke, and McCarter 2013: Carbon, Fossil Fuel, and Biodiversity Mitigation 
With Wood and Forests

Rockström Wijkman2014: Den Stora Förnekelsen

Stoknes 2015: What We Think About When We Try Not To Think About Global Warming

Thouless & Thouless 2011: Straight and Crooked Thinking: revised 2011 edition 

UNEP 2010: Assessing the Environmental Impacts of Consumption and Production Priority 
Products and Materials



144 145

ReferencesReferences

Web

energiradgivaren.se/2011/09/elforbrukning-i-en-genomsnittlig-villa-respektive-lagenhet/

Ehrlén, Eriksson & Lindborg 2003: fof.se/tidning/2003/5/den-artrika-angen

FAOSTAT fao.org/statistics/en/

journalistsresource.org/studies/environment/climate-change/united-nations-ipcc-working-
group-iii-report-cl

statistica.com: Number of participants in skateboarding in the United States from 2006 to 2015

stockholm.se/Fristaende-webbplatser/Stadsdelssajter/Ostermalm/Bo-och-leva-i-Norra-Djur-
gardsstaden/Forskolor/

svenskenergi.se/Elfakta/Miljo-och-klimat/Klimatpaverkan/

svk.se/aktorsportalen/elmarknad/statistik/?category=50&limit=20&sort=date&modid=5146#5146

Globalchange 2005: globalchange.umich.edu/globalchange1/current/lectures/predation/pre-
dation.html

GRUMP http://sedac.ciesin.columbia.edu/data/collection/gpw-v4

Holmström 2016: ekonomifakta.se/Fakta/Energi/Energibalans-i-Sverige/Elproduktion/

Örlegård 2007:  ungaaktiesparare.se/Stock-Magazine/Artiklar/Arkiv/Sol-vind-och-vatten---
racker-det/

heathrow.com/heathrow-unveils-richard-wilsons-slipstream-in-new-terminal-2/

Books And Reports

UNEP 2014: Sand, rarer than one thinks Washington DC, american Psychologicla Association, 
chapter 6. 

Wang, Watanabe, Utsunomiya  2007: Very Large Floating Structures

Zukin 2010: Naken Stad

Inspiration

OVERCONSUMPTION? 
Our use of the world ś natural resources 
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