Human as Resource
by Joeke van der Veen
approaching the human body as a source of materials

Introduction
The textile industry transformed from a
local industry in the 17th and 18th century
into a huge industry, detached from the
Western society, in the 19th and 20th
century. The high demand for fabric and
clothes caused an excessive growth in
child labor, pollution and degradation of
natural resources. The textile industry of
the 21th century is expected to perform
in new ways, by focusing on its impact on
social, energy and resource cycles. The
only way to keep the industry profitable for
ourselves and our environment is to keep
looking for alternative materials, resources
and techniques.
The contemporary wool industry causes
much pollution. Harmful detergents and
non-biodegradable solvents used during
wool scouring and dyeing processes
lead to soil and water pollution. The
project Human as Resource aims to find
alternative materials and resources for the
processes of wool scouring and dyeing. It
introduces the human body as a source of
materials by investigating the possibility of
using human materials (materials that the
body produces) for production processes.
The main focus is on ‘menschenwater’,
also known as urine. In the 17th and
18th century, this human material was
already valued for its cleansing power by
the wool industry. Human urine was used
for its bleaching and degreasing effect
to wash wool. Leaves from weld, a plant
that produces a bright yellow color, were
soaked in urine before a dyeing process.
By placing these ancient techniques in the
context of our current production system,
Human as Resource explores whether
these techniques and recipes can be
valuable for the wool industry once again.
Material experiments not only show
that the ammonia in stale urine has a
degreasing and bleaching effect on wool,

but also that it can be seen as an effective
fertilizer for farmlands and gardens. This
proves that urine can be considered as an
alternative material for the wool industry
while supporting soil and farmlands when
discharged.
But Human as Resource goes beyond
offering alternative materials. It generates
a radical shift in our view on the human
body. Collecting your body waste and
treating it as valuable materials might not
seem to be the most ordinary thing to do.
But Human as Resource proves that once
the idea of harvesting human materials
is normalized, it will lead to a belief that
the body is a source of valuable materials
instead of a source of waste. Instead of
flushing down your urine, throwing away
your hair and cutting off your nails, you
can harvest these materials and use them
for a greater good.
In the first chapter, the importance of a
new production cycle is explained and
visualized. Then, the different elements
of this cycle are presented in seperate
chapters. In chapter 2 the human body is
explored: what is its role in today’s society
and how will this role change when the
body is incorporated in a production
cycle? A more practical approach is taken
in chapter 3, focused on capturing which
materials the human body produces and
questioning how these materials can
become valuable and safe to work with.
In chapter 4, an insight is given of the
current textile industry. In order to imagine
how human materials can reinforce this
industry, experiments with materials and
techniques are done. Chapter 5 explaines
what happens with the ‘waste’ of the
production cycle. In the conclusion, the
answer will be given to the main research
question: How can human materials be
valuable for the current wool industry (and
what would it look like)?

Chapter 1:
The Production Cycle

A whole new production cycle
In the 17th and 18th century, individual
workers manufactured cloth. A typical
weaving family owned one hand loom,
which the man operated with the help of
a boy. The wife and girls were employed
to make the yarn for the loom. Goods
were transported throughout the country
by packhorses or water transportation.
At first, Leiden was one of the most
important cities in the Netherlands for the
wool industry. But Tilburg’s agricultural
character allowed for a less expensive
manufacturing process than a centrally
located city such as Leiden, and the
manufacturing of wool relocated to
Tilburg. Wool from local and foreign
sheep was transported to Tilburg and
scoured, a procedure which removes the
dirt and grease, to make the wool ready
for further processing. After scouring, the
wool had to be carded and spinned into
thread. This was usually performed on the
premises in which the individual workers
lived. But advances in iron casting lead to
innovations, and in the early 19th century
the spinning and carding processes where
outsourced to factories. The previous
manual methods provided exactly enough
cloth for society. But once cotton started
to be imported, and developments in
transport and steam engines enabled
mass production, the balance of demand
and supply was disturbed. This was the
start of the Industrial Revolution.
According to Peter Troxler, the first
Industrial Revolution was about creating
a control paradigm, by developing
information
and
communication
technologies to control energy and
flows of materials within the industry.
The second Industrial Revolution gave
birth to a new type of capitalism, called
managerial capitalism. It challenged the
traditional regime of personal capitalism
and was dominated by big firms. The
textile
industry
underwent
similar
changes. Before the Industrial Revolution,
the craft of cloth making concerned the
basic needs of the society. Once the
Industrial Revolution was introduced, new
materials were imported. Developments
in machining and infrastructure ensured

that these materials could be processes
much easier and quicker. While the
population and the demand for cloth kept
expanding, the craft of cloth making was
increasingly outsourced to factories. First
to factories within the Netherlands, later to
factories in countries that offered cheaper
manufacturing. Child labor was used in
order to fulfill the demand of the Western
society. Natural resources were used at an
alarming rate to keep the wish for cheap
clothing alive.
Luckily, the awareness of the toll this takes
on the environment grows and results
in recognition of the fragility of nature.
Writer William Myers connects this
awareness to Bio Design. This movement
tries to achieve qualities of natural forms,
such as adaptability, efficiency and
interdependency. These qualities can
be achieved by exploring the biological
processes of living organisms and placing
them in a design context. The new
production cycle of Human as Resource
takes this idea into account to explore how
the human body can become part of a
production cycle. This results in the belief
that a new production cycle might not
only end with the individual as consumer,
but also start with the individual as the
supplier of materials.
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Human as Resource Production Cycle
The new production cycle starts with the
human body as the supplier of materials.
In order to produce healthy and valuable
materials, the body should be treated
well. A suitable diet and lifestyle make
this possible. Then, the harvested human
materials need to get a quality and safety
check. A lab is the perfect place to do this.
The next element of the cycle focuses
on the application of these materials in
the wool industry. Recipes of the wool
industry in the 17th and 18th century are
followed and adapted to the techniques
and materials that are available nowadays.
Finally, the focus shifts to the waste of
the cycle. By taking the research into
account of organisations that collect urine
and transform it into a valuable fertilizer,
it is possible to clomplete the Human as
Resource Production Cycle.

industry

Chapter 2:
The Human Body

Today’s role of the human body
Current developments in the area
of synthetic biology contribute to a
permanent change in the human body.
Medical technologies such as CRISPRCas9, a technology that enables us to
manipulate our DNA more easily, will also
change our sense of self. In a world where
“designer babies” can be created in a petri
dish, being human suddenly demands a
new definition.
Alexandra Daisy Ginsberg is a designer
who attempts to ask the right questions
about the ethics of synthetic biology.
In her project The Synthetic Kingdom,
she explores the question of how we
can classify what is natural and what is
unnatural when life is build from scratch.
In her video, she explains that synthetic
biology is about picking a feature from
an existing organism, locating its DNA
code and inserting it into a biological
chassis. She explains that these synthetic
organisms are no different than other life
forms, except that we invented them.
According to Ginsberg, biology does not
respect boundaries or patents and that is
why it is relevant to ask if simplifying life to
its molecular interactions might degrade
our sense of self. This degradation of our
sense of self isn’t necessarily an undesirable
change. It can be seen as an opportunity
to reflect on ourselves as human beings.
Until now, our sense of self brought us to a
world where we degrade our environment
in order to produce as much products
as possible for the cheapest price. We
might ask ourselves: why degrade our
environment to find materials when we
are a source of materials ourselves? Every
day we produce a hand full of hair, almost
two liters of urine and even more blood,
sweat and nails. Instead of flushing or
throwing these human materials away, we
can also explore whether these materials
can be used as alternative materials for
production processes. This might not
only be an answer to the problematic
issues of our current production cycle, but
we might even gain interesting insights
about ourselves as human beings. Instead
of being a consumer or producer who
degrades the environment to fulfill his or

her own wishes, the human can become
part of a new and more sustainable
production cycle. In the end, this will
rather increase than decrease our sense
of self.

Harvesting human materials
In order to see our body as a source of
materials, we have to be aware of what
materials we produce and what we can
harvest. Per day, an average person flushes
down around 2 liters of urine, looses 100
hairs and produces 1 liter of sweat, 40
grams of tallow and 1-2 grams of skin
cells. Nails are a bit less productive: they
grow around 3,5 millimeters per month.
Mika Rottenberg is a video and installation
artist who uses human materials in her
projects and explores the application of
these materials in production processes.
For the video Cheese she was inspired by
the Sutherland Sisters. These seven sisters
from the nineteenth century were known
for their ankle-length hair. Mr. Sutherland
came with the idea to sell a hair tonic with
the family sign on it and the family became
millionaires almost overnight. Rottenberg
saw this way of designing a product based
on the long hair of the sisters as ‘milking
their own hair’. The video Cheese shows
images of women who milk their floorlength hair to make cheese. In her videos,
Rottenberg researches what our bodies
are capable of doing and how its materials
can be used to create a product. She
creates small factories based on typical
features of the body.
Rottenbergs videos and installations are
speculative stories that can be very helpful
in understanding the idea of using human
materials for production processes. By
visualizing it, she makes it possible for
others to realize how this looks like.
However, her work merely focuses on
the cultural role of human materials. She
investigates myths, fetishes and stories,
but leaves the question whether these
materials are actually profitable for our
current production cycle unanswered.
Human as Resource must also take other
sources of information into account, to
prove that the human body can be seen
as an alternative resource.

sweat:
extracting water
extracting salt

urine:
tanning leather
scouring wool
mordant wool
dyeing wool
extracting
ammonia

Kruikenzeikers

hair:
weaving fabric
felting felt
spinning thread
extracting keratin
extracting
pigment

nails:
extracting keratin

When we actually need to decide which
materials are profitable for the production
of wool, we better take a look at the history
of the wool industry.
For most people, urine is a liquid to flush
down the toilet, but in the 17th and 18th
century it was valued for its cleansing
power. In Tilburg, urine was called
Menschenwater. It was collected and used
in the local wool industry. This is why the
people of Tilburg are called Kruikenzeikers,
because they urinated (zeiken) in jugs
(kruiken). Many stories exist on how
people in Tilburg earned money by selling
their urine to the wool industry, but there’s
no actual evidence of factories that paid
for the liquid. The only written source is
by Stephanus Hanewinkel, who visited
Tilburg in 1802. He wrote in an article that
thousands of people made a living in the
wool industry, and an important part of
this was collecting and selling urine.
However, urine was used in the wool
industry without a doubt. The wool that
was transported to Tilburg was washed
with stale urine. Stale urine has the same
effect as soap, so the collected urine
was kept overnight in special jugs. In the
morning, the urine was combined with
water and heated up to 50ºC. The wool
was washed in this mixture. After the
scouring process, the wool was washed
with water in holes in the ground to
remove any traces of urine.
Originally, the dyeing process was located
in Den Bosch. Knowledge from Driest,
where local craftsmen already dyed wool
in the Middle Ages, helped the local dyers
to produce vibrant colors. One of the
recipes explains how to dye 110 pounds
of wool: one takes 500 liters stale urine of
men, 4 kilos of salt and a kilo of indigo and
madder (natural materials, often used as
blue and red dyes). From the 18th century,
the dyeing process was also practiced in
Tilburg. The waste water of this process
was discharged in the surrounding rivers.
The Blauwsloot (blue river) owes its name
to the blue dye that was discharged in this
river.
Urine was also used for the process of
fulling. This is a process where a woven

cloth made from wool is densified and
felted. A source from the Romain writer
Plinius tells us that this process was
already used by the Romains. They went
from door to door to collect urine from the
citizens. The woven cloth was combined
with urine and fuller’s earth and stamped
with bare feet.
These historical stories prove the value of
urine, and its ability to be applied in the
textile industry. In other words, it proves
that the human body produces valuable
materials that can be incorporated in a
new production cycle.

The perfect lifestyle
When we see our body as a source of
materials, we also have to treat it as such.
A new lifestyle arises when our bodies
fulfill the role of the supplier of materials.
“Toilet behaviour” is a major element in a
lifestyle of someone who collects his or
her urine. When trying to find a way to
collect the urine from the human body,
the Kruikenzeikers of Tilburg are a great
source of inspiration. They collected
their urine in kruiken, jugs. We can only
guess how the urine ended up in these
jugs, because of the narrow openings. A
possible explanation is that the urine was
first collected in other jugs or jars, and
then stored in the typical jugs with the
small necks. Another possibility would
be some kind of funnel, that led the urine
into the jugs. A contemporary example of
such a funnel is the P-Mate. This funnel,
especially made for women to pee while
standing, have a wide opening to pee in,
and a small end. This would make a great
tool to collect urine in bottles or jugs.
Maybe the Kruikenzeikers were also using
such tools, but there’s no evidence.
Anyway, once the urine was collected, the
jugs of the Kruikenzeikers were covered
with a cloth or plug, to make the urine go
stale. A normal glaze would only make the
in- or outside of the jug water resistant.
That’s why the makers of the jugs used a
special glazing technique to make the jug
thouroughly water resistant. The pottery
was glazed on a temperature of 1250ºC in
combination with salt. Later on, the jugs
were made from glass or can material.

Gin bottles were also used to collect urine.
Not for the wool industry, but purely out
of necessity. In the 20th century, when
working men from factories didn’t have
the time to go to the toilet, they used gin
bottles to relieve their bladders.
Mediamatic responds to a problem that
the history of the Kruikenzeikers doesn’t
cover: the ick factor of urine. Only a chosen
few would be willing to collect their own
urine with jugs and funnels. A much more
realistic option would be a urine-diverting
toilet. The ‘Not In My Backyard Toilet’ of
Henriëtte Waal is such a urine-diverting
toilet. It is an installation that shows the
concept of collecting urine and turning it
into something valuable and useful. She
introduces ‘pee-cycling’ with a toilet that
uses fermentation in order to use the urine
as fertilizer for gardens. In this case, the
toilet is used as a tool to harvest the urine.
When put on a strategic location, such as
a place where a lot of people urinate in
public, it can collect a lot of urine. When
the idea of Human as Resource is applied
on a large scale, such tools are a necessity.

The quality
But collecting the urine is not only
important, also the quality of the urine
should be considered. Many myths exist
about how the quality of urine can be
increased. A good source of inspiration
are the historical stories about people
who collected their urine for the wool
and leather industry. For example, a myth
from the wool industry of Tilburg holds
that urine was not collected on mondays,
because of the belief that there were still
traces of alcohol in it. William Partridge,
on the other hand, believed that beer
drinkers produced the best urine to use for
wool scouring. He was a dye merchant in
New York and wrote the book A Practical
Treatise on Dying Woolen, Cotton, and
Silk in 1834:
“Urine from persons living on plain diet,
is stronger and better than from luxurious
livers. The cider and gin drinkers are
considered to produce the worst, and the
beer drinker te best.”
Not only drinking alcohol was believed to
be of influence on the quality of urine, also

age. Lotta Rahme is an expert in leather
tanning. In this process urine is and was
also an important material. Rahme quotes
Rita Pitka Blumenstein in her book: “You
take the skin off and soak it in the water,
and then you scrape it with a sea shell.
Some fish you have to scale; some fish
you don’t. Like pike and white fish, you’ve
got to scale it; you soak it in urine. The
urine has to come from a young boy baby
before weaning. It doesn’t contain any
chemicals, just momma’s milk. For thicker
skins, you have to use the urine from
an older boy, around the time his voice
changes....”
Remarkebly, only urine of men was named,
both in the myths of de Kruikenzeikers and
in the book of Lotta Rahme. Is it because
of the fact that mostly men worked in
the wool factories in Tilburg? Or due the
changes the female body undergoes,
such as menstruation and pregnancy? To
answer these questions, and to decide
whether urine can be seriously considered
as an alternative material for the current
wool industry, we will need to take a look
to the composition and safety of urine in
a lab.

Chapter 2:
The Lab

The composition of urine
Nowadays we have techniques and
knowledge available to find out what
the important elements of urine are and
what makes it so cleansing and powerful.
The biggest element found in urine is
water: 91 to 98 percent. The remaining
part consists of organic solutes. One of
these solutes is urea. Urea is used by the
human body for nitrogen excretion. Urea
is an important element when it comes
to wool, because this causes the release
of ammonia. And ammonia has the
bleaching and degreasing effect on wool.
Ammonia can be found in urine when the
urine is fermented, stale. The amount of
ammonia increases when the body has to
process a lot of protein, and this increases
the pH level as bacteria break down urea
to ammonia. pH papers can be used to
test the acidity of the body. The lower
the number, the higher the acidity, and
eventually, the more ammonia that ends
up in the urine. pH papers reveal colors
when it touches liquid and these colors
can be related to a number. If the paper
changes into a red color, it means that the
liquid is very acid. Green is the color of
pH neutral, and blue for a alkaline liquid.
The pH of human urine ranges from 5.5
to 7, averaging around 6.2. Significant
fluctations in the pH level of the urine may
be due to diet, drugs, or urinary disorders.
Other traces found in urine are creatinine,
uric acid, enzymes, carbohydrates,
hormones, fatty acids, pigments, mucins
and organic ions.

Making urine safe to work with
When leaving the body, urine is sterile.
However, there are some exceptions in
cases of bladder infection or salmonella
poisoning. Components that are also
found in urine are drugs, alcohol and
hormones. In order to make the urine safe
to work with, these components need to
be removed.
Notary Cloostermans adopted a document
about the pollution of the ground of
Tilburg in 1689. The document includes
a statement of Johan Jansen, doctor
in medicine. He claims that a stinking

wet material, known as human urine,
was discharged in the holes in the city
of Tilburg when the scoured wool was
washed there. He complains about the
polluting effect on the water. This seems
a resonable claim, since urine is a waste
material of the body. It contains the
elements the body can’t use anymore.
The first step is to kill bacteria by sterilizing
the urine. This is done by using a pressure
cooker. The urine is poured in a glass
bottle, with the lid loosely on the bottle.
The bottle is placed in the pressure cooker,
with a bit of water. The pressure cooker
has to boil for at least twenty minutes to
kill the bacteria.
Then, the pathogens need to be eliminated.
The Rich Earth Institute started a depot for
human urine and proved that either solar
pasteurization or long-term storage in a
warm greenhouse is very effective against
the risks of pathogens.
Waternet is also working on sterilizing
urine. They use UV light to break down
hormones and medication residues. A
much more simpler approach is taken by
Mediamatic, which published a guide on
their website to make urine safe to work
with. They claim that urine is safe once it is
stored in a container for at least a month.
More about this procedure can be found
in chapter 5.

The Open Wetlab
To be able to perform experiments with
urine, a lab is needed. The Open wetlab of
Waag Society in Amsterdam is the perfect
place to do this. The tools in this lab are
accessible for scientists, designers, artists
and bio hackers. Every Tuesday evening
they organize an open day. This makes it
possible for people to take a look in the lab,
share their knowledge and ideas with other
people and to actually get started in the lab.
The Open Wetlab is also interested in the
possibilities of urine. At June 11 2016,
they organized a DIY workshop about
human enhancement. The focus of this
workshop was on hormones: “What use
are hormones, to us, to others, to other
species? What if you extract them from
your urine yourself instead of leaving that
to the pharmaceutical industry?”

Chapter 4:
The Industry

A static and passive industry
To explore how urine can be applied in the
current textile industry, the first step is to
investigate what this industry looks like.
The project Textile and Clothing Business
Labs (TCBL) of Waag Society in
Amsterdam focuses on the current textile
industry and how innovativion can improve
it. Along with partners from Europe, TCBL
investigates how the clothing sector can
benefit from new technologies, processes
and business models. They claim that
the battle for the cheapest product is the
dominant strategy. By working together
with relevant stakeholders in design labs,
create labs and community labs, TCBL
hopes to strengthen the knowledge of the
sector. Human as Resource is executed in
coorporation with TCBL and therefore has
extensive knowledge and expertise from
within the textile industry.
The workshop Recrafting Craft by TCBL
and Mascha van Zijverden brought
together fashion and textile students and
professionals. The goal was to make an
evaluation of the current textile industry to
decide how the new generation of fashion
designers, craftsmen and textile businesses
can make the industry profitable for
ourselves and our environment.
One of the main results from the panel
discussion was the implementation of
circular design processes. Whereas the
current textile industry is focused on a
linear design process (by throwing away
previous collections when new collections
arrive, polluting the environment with
wrongly
discharged
solvents
and
degrading natural resources), a new
production cycle should be introduced
in order to clomplete the loop of fashion.
Human as Resource takes this into
account by also focusing on the waste of
the production cycle and turning it into a
valuable element.
Another important topic was the new role
of the designer, and how this role can help
to bring about a more interdisciplinairy
industry. Waag Society is a leader in
interdisciplinairy collaborations. They lead
the Open Wetlab, where DIY biohackers
study and create living organisms, the
Fablab, where designers practice the

craft of digital fabrication, and recently
the Textile Lab, where fashion and textile
designers experiment with new materials
and techniques. Human as Resource
meets at the crossover of the Open Wetlab
and the Textile Lab, by combining the craft
of wool washing and dyeing with the tools
and knowledge of the Open Wetlab, which
makes it possible to measure the quality
of the urine and to make the urine safe to
work with. According to the participants
of the Recrafting Craft workshop, this kind
of collaborations are inevitable for a new
production cycle.
The conclusion of the workshop was that
there are enough ideas and ambitions
among the new generation of fashion
and textile professionals to bring about
innovation in the current textile industry.
But also, that there is a long way to go
for these professionals. The textile industry
is known as a static and passive industry
that relies on unsustainable strategies
in order to satisfy the high demand for
cloth. The only way to iniate change
in such an industry, is to initiate a lot of
experimental and innovative projects
by designers. This will raise awareness
among the consumers, and in the end
only consumers are capable of affecting
the behaviour of the industry.
The experiments
To introduce urine as an alternative
material for the current solvents used by
the wool industry, the ancient techniques
and recipes of wool scouring and dyeing
with urine are reproduced. Two recipes
are combined for the scouring and dyeing
process: one from the book of William
Partridge, from 1834, and one used by the
wool industry in Tilburg in the 17th and 18th
century. These recipes follow almost the
same guidelines, including small changes.
Experiments show the effectiveness of
these recipes. The first experiment proves
that urine is a perfect scouring solvent:
it bleaches and degreases the wool. The
second experiment shows how urine
can be used for the dye process of wool
with weld. But first, the wool has to be
mordanted. This opens up the fibers and
causes a bright and permanent dye.

wool scouring
with urine

collect and weigh
wool

heat up to 50ºC
and let simmer
for 20 minutes

add 1 part urine
to 2 parts water
to pan with wool

wash wool with
water

close lid and let
stand overnight

let wool dry

wool dyeing with
urine and weld
use 0,1 part alum
to 1 part wool for
mordant

dissolve alum in
water and add
wool, dissolved
alum and extra
water to a pan

heat up to 90ºC
and let simmer
for 60 minutes

use 1 part dried
weld to 1 part
of wool, make a
cotton bag to put
the weld leaves in

use 1 part urine
to 1 part water,
add bag with
dried weld and let
stand overnight

add wool, heat
up to 90ºC and
let simmer for 60
minutes, wash
and dry wool

Chapter 5:
The Waste

Completing the cycle
Once the urine has been used for the
scouring and dyeing processes, it can be
filtered and used as fertilizer. As long as it
only contains natural liquids (urine, water,
weld extract). Studies show that in the late
nineties, the Stockholm Water Company
diverted urine from four housing projects
to a grain farmer. The scientists involved
in this project concluded that urine could
replace quick-acting mineral fertilizers.
They also calculated that one Northern
European adult’s urine contains enough
plant nutrients to grow fifty to one hundred
percent of the food requirement for
another person. Urine contains nitrogen,
phosphorus and potassium: essential
plant nutrients that are usually mined from
the earth or extracted from the air. The
Rich Earth Institute in Vermont collected
almost four thousand gallon of pee. This
urine depot, collected from friends, family
and volunteers, served as testing material
to replace chemical fertilizers. The human
fertilizer made from an urine solution
was sprayed on hay fields and these
were shown to be twice as productive as
unfertilized fields. Pee does not seem to
be the most likable material to water your
fields with, but as Jay Bailey, owner of
Fair Wind Farms, says: ‘With the cost of
fertilizer these days, I would certainly give
it very serious consideration.’
In chapter 2 we learned that both Waternet
and Mediamatic are working with urine.
Waternet collects urine from festival
toilets, whereas Mediamatic is merely
concerned with urine production on a
smaller scale. Both have the same goal:
turning urine into a fertilizer. Waternet is a
good source for deploying urine as fertilizer
on a big scale, when Mediamatic provides
guidelines that can be followed at home.
Let’s take a look at the steps. Waternet
approaches urine as a material that can be
used to extract important nutrients from.
The first step is to add magnesium salts to
the urine to be able to exctract phosphate.
Then, nitrogen will be extracted from the
urine by a fuell cell to produce energy.
UV is used to break down the hormones
that urine contains. Waternet’s approach
shows that a lot of valuable elements can

be extracted from urine, but also that it’s
quite a complex process.
Mediamatic proves that the process
can be simplified in order to be able to
do it at home. They don’t add or extract
something to or from the urine, they just
use the urine as a whole. Their approach
could be divided into a number of steps.
First, store urine for at least one month in
a sealed container. A chemical reaction
called hydrolysis takes place, the level of
ammonia increases, and bacteria die off.
For safety reasons, the application should
happen no later than one month before
harvesting the plants and urine should
be incorporated into the soil as quickly as
possible.

Growing algae on urine
An application of the fertilizer that is less
explored, but also interesting, is algea
growth on urine. Algae can be used to
produce biodiesel, ethanol, biojet fuel,
or green gasoline. Therefore, algae can
provide fuel for our transportation needs.
More recent design projects show
that algae can also be valuable for the
production of biodegradable water bottles,
made by Ari Jónsson, and dyes for cloth,
by Studio Blond & Bierber.
Experiments in the Open Wetlab of Waag
Society in Amsterdam show that urine is
a perfect fertilizer for algae. This recipe
should be followed: 1 ml of urine mixed
with baking soda, salt, iron, distilled
water and a couple of living algae. When
provided with air and sunlight, the algae
will reproduce themselves in no-time. For
the experiments, different kinds of urine are
used, to see how this affects the growth of
algea. Urine extracted from a body that is
believed to be healthy worked perfect for
the algea, but urine extracted from a body
that is believed to be less healthy, didn’t
work out well. Sterilizing the urine in a
pressure cooker before making the algea
mixture, turned out to be a solution for
this. Even though these experiments can’t
be seen as scientific research, they are
interesting for the practice-based research
of Human as Resource, because they
show that the behaviour of algae depends
on the type of urine.

urine sample 1

sample 1

harvested in
morning,
unsterilized,
female,
no infections,
low alcohol
cosumption,
low meat
cosumption,
high vegetables
cosumption,
use of birthcontrol pill

after a couple
of days,
algae started
reproducing
themselves and
kept growing

urine sample 2

sample 2

harvested in
morning
(after party),
unsterilized,
male,
no infections,
high alcohol
cosumption,
high meat
cosumption,
low vegetables
cosumption,
no medication

after a couple
of days, the
algae mixture
was evaporated,
only leaving
crystallized salt
behind

Conclusion
In this research document, a new
production cycle is presented and
described in detail. This cycle is an answer
to the main question: How can human
materials become valuable for the current
wool industry (and what would it look
like)?
The first step to make human materials
valuable is to change our perspective on
the human body, and on what it produces.
The body is already the subject of many
debates nowadays, as developments in
synthetic biology change our body and
our view on it. Designer Alexandra Daisy
Ginsberg investigates whether these
changes might degrade our sense of
self. This degradation of our sense of self
might be very helpful. When we don’t
think of ourselves as something better
than our environment, we might gain
the insight that we don’t have to degrade
natural resources when we are a resource
ourselves. This leads to an understanding
that we can engage our body in a new
roduction cycle.
To explorer what it would look like when
the body is engaged in a new production
cycle, a connection is made with the
Kruikenzeikers: citizens of Tilburg in the
17th and 18th century who collected their
urine and applied it in the textile industry.
Therefore we can conclude that urine once
was, and can become again, a valuable
material for our textile industry.
To understand the powerful effect of urine
on wool, we took a closer look at urine.
We learned that ammonia is the most
important component of urine, and that
the release of ammonia can be influenced
by a diet full of proteins. The effect of this
component was showed to be succesful
in a series of experiments. Urine proved
his powerful effect on wool, by using urine
to scour and dye wool.

Before being able to decide if urine can
actually be valuable again for the wool
industry, an overview had to be given of
what this industry looks like. The wool
industry is part of the fashion and textile
industry, and these industries turned
out to have a lot of issues. There seems
to be enough energy and ideas from a
new generation of fashion and textile
professionals to solve these issues, but the
textile industry is too rigid to listen to them.
The only way to change the behaviour of
the industry, is to change the behaviour
of the consumer. The designer is in the
unique position to inspire the consumer to
change, although it could take a long time
to do so.
The last step to turn urine into a valubale
material, is to recycle the left-overs.
Procedures of companies such as
Waternet and Mediamatic are taken
into account to use urine as fertilizer.
Experiments show that urine is also a
perfect base for algea growth.
Finally, all the results are combined
during the final exhibition. The first part
presents all the results shown in this
research document. A showcase includes
these results and explains the idea of the
Human as Resource Production Cycle.
That’s why every element of the research
is represented in the kit; urine harvested
from a human body, testing materials from
the lab, scoured and dyed wool samples
and algae fertilized with urine. The second
part puts these research results into a
more daily context, in a DIY kit. The goal
of the DIY kit is to change the behaviour of
the consumer, by motivating them to think
about the problematic issues of the textile
industry and offering them to be a part of a
new production cycle. Eventually this will
result in a more responsible behaviour of
the consumer, and therefore a change in
the behaviour of the textile industry.
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