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Man has always battled nature, - bridging gaps, damming water, fighting fires, trimming gardens 
and winning the West. Our ingenuity and survival skills make it possible for us to live in climates 
that are less than ideal for our bodies. And now it might seem that the Genius of Man has won 
the battle over Nature.
Our modern buildings send a clear signal that they are IN CONTROL. And most of the time they 
are. We have learned how to anticipate and parry many forceful encounters with our surrounding 
elements. But in truth, we will never be completely in control. Because as much as we might wish 
for our surroundings to be constant and dependable, EVERYTHING moves. From the Himalayas to 
a cup of Jello, every single entity of the world is in motion. In architecture, heat expansion in metals 
and humidity influencing wood can give unwanted results if they are not anticipated and handled. 
As this state of inconsistency seems to be our only constant, instead of regarding these trans-
formations as problems that needs to be contained, this project consider them to be fascinating 
synergies.

Elemental is an investigation of materials that reversibly transform their properties and shape 
solely depending on the environment they are subjected to; low-tech shapeshifting materials that 
move and change without human interference. It is a study of the interface between nature and 
architecture. 
What might be the sum of Human plus Nature instead of Human vs. Nature? How can natural 
shape shifting be enhanced and accentuated, and can the natural processes be put to use in 
architecture?
There is a wealth of materials to research in this sphere, and the Activators can be Temperature, 
(UV-) Light, Pressure or Humidity (disregarding Static Electricity, Magnetic Fields and the surround-
ing Chemical Environment). The investigations lead through State Shifters such as Water and Wax, 
Size Shifters such as Metal and Wood and Colour Shifters such as Liquid Crystals and Leuco Dyes. 
Having to choose a path, and living in Sweden which to 55% is covered in forest, Wood became 
the material of choice, and Humidity the Activator. From there the investigations focused on 
empirical testing of laminates made from soft wood combined with a bendable but not stretchable 
material, to try and re-create the same mechanism as in the Pine Cone - one side reacts, the oth-
er is non-reactive, causing the scale to bend. The laminates I have worked with reacts in a matter 
of minutes, but are fragile and sensitive to wind.
I also tested the properties of The Weather Stick - a natural shape shifter made from spruce, 
traditionally used to predict the weather. This material needed no enhancement, its movement is 
obvious and one stick can perform for a decade or more subjected to the outside elements. 
So, can the shape shifters be used in architecture? I have placed my specimens in settings where 
their movement either offer an experience to the viewer or an alternative to a mechanical func-
tion. 
One issue when considering natural shape shifting materials is their individuality. Most of us crave 
predictability. Nature is unpredictable, and to me this polarity is the core of the dissonance be-
tween Man and Nature. In large scale architecture dependability, stability and endurance is vital 
- buildings must be safe and long lasting for security- as well as monetary reasons. The shapeshift-
es offer no such guarantee. They are individuals and perform according to their own DNA and 
structure. There is no place for them in mass production. But as an oddity, a queer ingredient in 
the passive world we build they certainly have a function. They are a species of their own, in the 
borderland between nature and architecture, and they are there to tap our shoulder and remind 
us that we are not in control and that Everything Moves.

This is a fundamental role of architecture; to create 
shelter, protecting us from the outside elements and 
the dangers of nature and the rest of society. To do so, 
through the centuries we have continuously developed 
better and more reliable building materials, making our 
buildings safer, taller and more comfortable.
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The project started as a pure research project, with an open mind and no preconceptions of where the studies would lead. 
What if the tests would give poor results and no practical use in architecture could be found? Investigations lead to several 
exciting materials and previous inspiring projects. An early ambition was to assemble my materials, references and design 
ideas into an incomplete dictionary of Low-Tech Transformers. Unfortunately this proved too much to fit in the time of this 
thesis project, but a start has been made, and a book remains an interesting and alluring project for the future. The exam-
ples below include buildings that interfere to change the state of matter of water (Warca Water Tower, Fog Harvesting 

Structure), buildings made from one pure material that can completely disappear with a change of temperature (The Igloo), 
and high-tech composites that perform in a low-tech fashion (Bllom and Hygroskin, Self Ventilating Structures). 
It is an exciting field. 
Categorizing The Materials also proved to be a challenging task, mostly due to the remarkable material Water acting as 
both structural building material, Transformer and Activator and thusly confusing the charts. Just another example of how 
Nature works with another set of rules than the ones we wish to implement to grasp and control it.

1. Igloo, Thomasie Nutarariaq, 2013, Material: Water, Activator: Temperature, 2. Mood Ring, Material: Liquid Crystals, Activator: Temperature, 3. Bloom, Self-Ventilating Structure, Doris Kim Sung, 2011, Material: Bimetal, Activator: Tempera-
ture, 4. Ice, Material: Water, Activator: Temperature 5. Cloudscapes II, Tetsuo Kondo + Transsolar, 2013, Material: Water, Activator: Temperature 6. Warca Water Tower, Fog Harvesting, Arturo Vittori, 2015, Material: Water, Activator: Archi-
tecture 7. Hygroskin, Self-Ventilating Structure, ICD 2013, Material: Wood Composite, Activator: Humidity 8. Thermometer, Material: Liquid Crystals, Activator: Temperature 9. Hypercolor, Thermocromatic Fabric, Material: Leuco Dye, Activator: 
Temperature 10. Ice Pavilion, Olafur Eliasson, 1998, Material: Water, Activator: Temperature 11. Fluorescent Algae, Indian OceanMaterial: Algae, Activator: Light + Momentum 12. Frozen In Time, Changing Façade, Diaz Parra, 2011, Material: 
Water, Activator: Temperature
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The second structure encompassing 
the Sauna is made from brass colored 
Stretch Metal in triangular pieces with 
Reinforced Steel edges, forming a 
self-bearing framework.  The Stretch 
Metal is clad with Weather Sticks in 
all directions, occationally even on its 
inside, creating a living surface. The 
sticks will move and bend with the 
changing of the seasons, always pre-
senting a unique face to its visitors, but 
due to its non-uniform placement the 
sticks no longer serve as readable 
instruments.

To allow the sticks to move without 
entangling on the folded surface, 
some arrangements must be made:

Versions next to a Valley Fold - 
One side: Weater Sticks moving along 
the line of the fold (A)
Other side, version 1: Only Pieces of 
Tree Trunk mounted to create the 
same pattern as Weather Sticks seen 
from the inside. (B)
Other side, version 2: Weather Sticks 
mounted on the inside of the structure 
(C)

Where several valley folds meet, ad-
justments can be made such as gradi-
ent transitions from A to B or A to C.

A

B

C



1:400

Tjustviksholmen

New Jetty

Shallow Waters

Deep Waters

Fe
rry

 Li
ne

Tjustviksholmen
 seen from the Farsta bridge

STOCKHOLM

NACKA

VÄRMDÖ

GUSTAVSBERG

NACKA

TYRESÖ

ENSKEDE

VÄG 222

ARTIPELAG

SÖDERMALM

SALTSJÖBADEN

20 MIN

1,5 H




