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EDITORIAL
Dear reader,
This issue of Teknovatøren consists of two parts. The majority of the content revolves around the term
human performance, but we have also reserved some pages to celebrate this 10th publication of the
magazine.
True to tradition, we have chosen a general theme for this issue and this time we landed on human
performance. We are so thrilled in presenting this theme as it has given us a wide platform of possibilities,
but at the same time a well defined area of investigation. Two words with a whole lot of meaning and
interpretation is linked to it, human performance is both a glorious and potentially exotic term while at the
same time it may be pressure based in the human strive for advancement. We will not give you any definite
conclusions but instead several rich, broad and creative perspectives that deserve your attention.
Among the new developments added in this issue are a prologue and an epilogue. The prologue serves as
a presentation of the magazine as a whole and further elaborates the topic while giving you some clues as
to what to expect in the subsequent articles. The epilogue, on the other hand, tries to pull it all together.
However, the intriguing content is located in between.
As already mentioned, this is the 10th issue of Teknovatøren. The 10th! That means five years of hard work
and a milestone for the magazine, as for its contributors. In the centrefold you will find a timeline consisting
of all issues created so far. We even had a talk with the man responsible for the very fragile outset of
Teknovatøren, presented as an informal interview.
Being a five-year jubilee, I feel that this editorial deserve some more written words. Therefore, I will try to
communicate my thoughts as editor in two defining words: challenge and gratitude. Continuing the work
of Teknovatøren is a huge challenge as It tests us in completely new fields of work. I feel the urge to deliver
something new and innovative, but at the same time with a Teknovatøren tradition in mind. That is not
an easy task. Still, it is with a huge gratitude I do this work, and I am sure that I am not the only one that
feels this way. We build this issue upon an already solid foundation. We owe a huge thanks to all previous
contributors for their efforts in the developing this magazine to what it is today. So, thank you all! This issue
is dedicated for you people.
It is with huge gratitude I say: enjoy this 10th issue of Teknovatøren, human performance.
Martin Gulseth
Executive editor
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PROLOGUE
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Every night we see stars fill the vault of heaven. We look to the sky, dreaming of epic journeys. Often, the adventure stays in the form of a dream, representing the limits of human performance. But once in awhile, there is a
dream that is acted upon.
Human destiny is decided by our own performance. It is how we act in defining moments that is the true measure of people’s strength. Everytime time we think we have reached the limits of our capacity, humans have
looked to the stars and showed that our capacity may yet be limitless.
The venture of improving human performance is multifaceted. This 10th edition of Teknovatøren will try to
present different ways in which we try to reach our stars. The stars are not set, and the scope of the venture not
given. The distance traversed may be relative, and may continue to change with time and context.
Is it by becoming cyborgs or using chemical substances? Or by broadening the definition to also include collaborations? With year 2015 coming to an end, we see new and revitalized approaches for human enhancement that
need to be part of an analysis.
Further reading will give you several new expositions regarding Human Performance. We learn from modern
sporting equipment, and visit DARPA for a look at the latest military technology. Other articles elaborate how we
may play DNA, or how we look at normality. While an earnest longing for the heavens can inspire us, it is important not to lose grips on reality.
As for a concrete definition, we have none. There is none. Every article will create a framework that will serve as
a context, and represent a use for the term human performance. Each article is a journey towards a star.
By
Oskar Åslund, Robin Reistad Fiske and Martin Gulseth
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HELMET TECHNOLOGY:
S H O R T- T E R M S O L U T I O N S A N D L O N G - T E R M P R O B L E M S

American football helmets are better than ever. At the same time more players are
suffering from long-term neurological diseases. How is this the case? It may be that
the latter is happening not in spite of the former but because of it.
American football is the most popular sport in the United States. Its
governing body, the National Football League (NFL), operates the most
profitable sports league in the world.
Whereas the economics of media
contracts, revenue sharing and labor negotiations largely explains the
wealth, the popularity of the sport is
rooted in performance, hard-hitting
performance for which the American public has a seemingly insatiable
appetite.

important to the sport as the helmet. It is difficult to imagine, but
there was a time when the helmet
was not even a requirement. Their
use was optional, but common
enough. The early days of football
largely resembled rugby, from which
it developed as a distinct sport. And
as with rugby football, players used
helmets, if they can be called that.
Early helmets were more like padded hats intended to protect players’ ears.

Such performance would not be possible were it not for the equipment
used by the athletes, and none is as

These leather hats were thin and
dissuaded players from using their
heads when making tackles. There

simply wasn’t enough protection for
hitting with the head - the first shot
to the head would have been the last
for the day. The introduction of the
plastic football helmet in the 1940s
changed everything. There have
been incremental improvements in
helmet technology since, but the
use of plastic was the fundamental
innovation that transformed the helmet as well as the sport.
As with most sports, American football has undergone dramatic changes over the past few decades that
have increased the intensity of play.
Athletes perform at a higher level to-
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day than their retired counterparts.
Concurrently the equipment used
by NFL players has undergone significant improvements to enable the
players to withstand ever increasing
physical punishment. Researchers
are now beginning to wonder if the
improvements in equipment technology, particularly in helmets, have
in some ways contributed to unforeseen long-term physical and mental
damages.

“In 2005 forensic pathologist Bennet Omalu
published a paper in the
journal Neurosurgery
highlighting a condition
called chronic traumatic
encephalopathy (CTE)”.
In 2005 forensic pathologist Bennet Omalu published a paper in the
journal Neurosurgery highlighting a
condition called chronic traumatic
encephalopathy (CTE). The disease
was linked to professional American football players and in the years
since, the evidence supporting this
connection has grown. The NFL’s initial response was to intimidate Dr.
Omalu and tarnish his professional
reputation. It was far from the first
time that a large and powerful organization with zealous followers targets a scientist with a new discovery
because it challenges the foundation
upon which their power is built.
CTE is a progressive degenerative
neurological disease in which subjects show symptoms of dementia,
depression, aggression, memory
loss and impulse control problems.
Before it was clinically isolated the
disease was called “punch-drunk”
syndrome (dementia pugilistica) because it was most associated with
boxers. What scientists found was
that repeated blows to the head may
lead to the degeneration of tissue
fibers in the brain and the buildup
of a harmful protein called tau. But
shouldn’t better helmets protect
players from such traumatic injuries?
It all depends on perspective. The
modern football helmet enables
players to receive a hard blow to the
head and get right back up and continue playing. Although the helmet

protects the players within the context of a single game, the long-term
consequences are only beginning to
be understood.
The brain is not attached to the skull
in a fixed position. Although connective fibers keep it in place the brain is
suspended in a cerebral spinal fluid.
The brain is still vulnerable to sudden changes in speed or direction.
A helmet might protect the skull and
its contents from immediate trauma
but the brain is still subject to its
inherent momentum and whatever
new forces it is subjected to. In other words, the brain itself can remain
intact, but after enough blows, the
connective fibers that attach it to the
skull can begin to deteriorate. And
this is a bad thing.
As Julian Bailes, a neurosurgeon who
worked closely with Dr. Omalu explains:
“Helmets are not the answer...you
could have padding that’s a foot
thick. It’s not going to change the
acceleration/deceleration phenomenon... A helmet can’t ever prevent
that.”
Helmets are not the answer indeed.
They may in fact be part of the problem. The promotion and facilitation of short-term performance enhancement and resilience may have
severe and deadly long-term consequences. If it had not been for the
introduction of the plastic football
helmet, football players would still
be tackling according to their instincts, which is to say, not with their
heads. Unfortunately, hitting with
the head is a lot more spectacular
than a tackle below the waist. The
people want hard hits and modern
helmets mask the problem for long
enough that they are not detectable
until the athletes are retired.
One of the difficulties associated
with understanding CTE is that it
can only be diagnosed post-mortem.
With individual cases we only know
about the problem when it is too
late. But there are signs of progress.
The scientific community has rallied
around Dr. Omalu and has been al-

most categorical in its insistence that
American football encourages the
sort of trauma associated with CTE.
The public has been slow to respond,
but there has been increasing media
coverage of the disease and the NFL’s
response. Several prominent figures,
including President Barack Obama,
have stated that they would not let
their children play football because
of long-term health concerns.

“Several prominent figures, including President
Barack Obama, have
stated that they would
not let their children
play football because of
long-term health concerns”.
Although the NFL has not admitted
that the sport leads to CTE it has
been more cooperative and willing to
consider research given the mounting evidence and public nature of
the scandal. It may take years, even
decades, before we fully understand
CTE and how to prevent or treat it.
In the meantime it is worth asking,
as Malcolm Gladwell famously did in
2013, how much proof do we need?
Is it necessary to understand everything about a disease and its causes
before we adjust our behavior? Do
we really need decades of clinical
trials before we question whether or
not it is worthwhile to promote this
sport to children? The conversation
has just begun in the US, but if popularity is any measure, the American
public has already spoken. They are
angry, but football continues to grow
and there is no talk about changing
the rules regarding helmets or hitting with the head. Fans may have
reservations about health and safety, but they love football and its current level of performance too much
to do anything meaningful about it.

Cyriac George
ESST MA student
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FROM SUPERHEROES TO SUPER SO

L I T E R A R Y
SUPERMEN

TEKNOVATØREN 10/2015

Comics and science are more linked than what is commonly thought. Marvel and DC Comics
created universes with superbeings, influenced by the dream of improving ourselves. The
human race does not seem afraid of using technological advances in the pursuit of this dream.
Fairytale People
In ancient days, through fairytales
and folklore, people looked up to
and loved to hear about protagonists that were better than themselves. People in these stories had
exaggerated abilities, and in many
cases outside forces participated
in enhancing them. Whether they
were touched by gods, the offspring of the same divinities, or
improved through magic did not
matter. People were enchanted
by these fantasy stories, and still
are.
Scientific Breaking Point
More recently, following just after
the scientific revolutions, more
and more of these stories started
using technology to enhance a
species with otherwise limited
abilities. It started early after the
introduction of electricity, as with
the monster in Mary Shelley’s stories about Victor Frankenstein.
Suddenly, even inanimation was
no hindrance for the brilliance of
man, and one did not need magic
and fairy dust anymore to improve on the human race. As with
all popular technological developments, of course, this was also to
be used for military and propaganda purposes.
Heroes & Villains
In the middle of the next century,
in a world a little further away,
some of the world’s most famous
superheroes were born in the
minds of American comic creators. A few of them were based
on stories about research on humans from Nazi experimental
camps, with the prime example
being Wolverine. He is one of the
many X-men in the Marvel Universe, and was captured and altered genetically as well as given
a metal covered skeleton by a rivalling government. There were
many other people included in
these research projects, and not
all of them decided to fight for the
good of humanity like Wolverine.

However, in these universes there
were also characters who volunteered for military experiments
to be able to help their country.
Captain America fought on the Allied side during WWII. He was at
first a flimsy young recruit, who
after being voluntarily injected
with a superserum gained enhanced abilities and became the
prime military asset of the USA.
Instead of drinking super potions,
like the French hero Asterix, injections became the popular method
of enhancement through liquids,
much like the illegal steroids used
in sports today.
You can still see both The Captain
and Wolverine in recent movies,
even though these characters first
appeared many years ago. However, they were not alone. Many
of the most popular superheroes
and -villains of today were created
as part of the propaganda war between Axis and Allies, or US and
Soviet during the Cold War. The
classic example being the never
ending battle between Captain
America and his arch nemesis, Soviet’s Winter Soldier.
Sea and Sky
Defying gravity’s hold on humans
and our need of oxygen are two
other popular themes. There are
tons of high-flying superheroes,
from Inspector Gadget to Peter
Pan. DC Comics’ Aquaman is able
to survive underwater for extensive periods of time, and this type
of durability enhancement is still
being researched to this day.
Psychic Goats
In popular culture, outside of the
comics world, there have been
attempts to guess how the next
generation of soldiers will look.
One of the most far fetched examples is from the book, which
was later adapted to a movie,
“The Men Who Stare At Goats”,
in which regular Americans received training to become super

soldiers during the Cold War. They
were trained in The Death Grip as
well as other paranormal battle
techniques, and as the title gives
away, one of them is how to stare
at goats in a way that kills them.
More Metal than Man
Most superhero groups have one
or more tech guys. From The
Turtles’ Donatello to Iron Man in
The Avengers, modern day technology faces innovation and development without real life comparisons. The newest addition to
the Avengers, Falcon, can also be
seen in recent movies, with his
winged metal construction making him able to fly. The most extreme example, however, must be
DC’s Cyborg, whose body, due to
an accident, was fused with electronics and mechanical substitutes, much like the eighties hero
Robocop. The question on how
far humans can add prosthetics
to their own body is still relevant,
perhaps even more today as technological development seems
limitless.
All of these examples stemming
from short stories, novels, comics or movies are based on the
dream of enhancing mankind.
Military organizations try to use
this to their advantage. But who
influences whom? Does science
fiction writers imitate scientists,
or the other way around?

“More and more of
these stories started
using technology to
enhance a species
with otherwise limited
abilities.”

11

12

TEKNOVATØREN 10/2015

Tom Christian Dahle
Nekstad
TIK MA student

FROM SUPERHEROES
TO SUPER SOLDIERS

DESIGNING
SUPERHEROES
-DARPA STYLE
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Adolf Hitler dreamt of
creating his own super
soldier army, but failed.
Now, DARPA has picked
up the torch and leads
the experimental race
towards designing the
first real supermen of
our time.
The Übermensch
Ever since the Nazi human experiments of World War II, military
branches have tried to enhance
human performance in combat.
Adolf Hitler dreamt of an army of
Übermensch - genetically advantageous humans, based on his Aryan
racial prejudice and war hunger
in mind. His personal Angel of
Death, Josef Mengele, led the experiments on their fellow human
beings. It started even earlier, but
these are the historically most
prominent examples, and seemingly where human experimentation took off at an increasing rate.
DARPA
Ever since men started fighting
each other, there have been attempts from military forces to enhance their own assets to increase
their chances of winning, soldiers
not excluded. The US Defense Advanced Research Projects Agency
(DARPA) is perhaps the premier
lodestar in modern day super
soldier research. The research
agency was created in 1958 as a
response to Soviet leading the
Space Race, and grew in size and
jurisdiction as the Cold War progressed. How to improve human
beings was one of the major new
research areas.
Inner Armor
Looking to the animal world, DARPA have attempted to make soldiers “kill-proof” through disease
resistance, survival in high altitudes or extreme temperatures,

and in general prepared for all
possible conditions. Influenced by
the high-altitude flying of the barheaded goose, and the blood flow
that makes the deep sea dives of
the steller sea lion possible, DARPA experiments on their own soldiers, to force the human body to
become more resistant.
Sleepless in battle
All soldiers are afraid of falling asleep at their post. For this
reason anti-sleep pills use has
been researched, Provigil being
the most popular brand. By using these pills soldiers have been
known to stay perfectly awake for
40 hours straight with no grave
side effects. However, DARPA felt
the pills were too unreliable, and
needed another alternative. This
lead them to developing a helmet
with transcranial magnetic stimulation that zaps the brain with
electromagnetism, keeping soldiers awake in combat.
Psychic Big Spenders
Psychic abilities have been denounced by researchers for almost a century. Still, in the sixties
and seventies, Pentagon funded
a research project looking into
extrasensory powers to the price
of $20m. Back then that was a
lot of money. This project was, in
the end, disbanded by the government, as there was no clear
evidence to the existence of such
abilities, and now the story meets
averted eyes among US military
officials.
Night Vision Soldiers
During WWII, Japan gave their pilots a preparation that increased
their level of Vitamin A. In some
cases this enhanced their night
vision by 100 percent. The US
Navy heard of this, and wanted
to create nocturnal soldiers of
their own. They actually managed
to increase their soldiers’ ability
to see infrared in the dark after
months on a Vitamin A diet. However, when the night vision scope
for snipers was invented, and after that the night vision goggles,

all research on Vitamin A effects
was abandoned as it became excessive.
DARPA vs IOC
DARPA has existed since the beginning of the Cold War. Even though
some of the human research in
the earlier days were initiated by
Pentagon or other governmental
agencies, it is now DARPA who
runs the research for the US. They
do not let ethical concerns be obstacles on the route to creating
a super soldier. In the words of
former head of DARPA’s Defense
Sciences Office; “My measure of
success is that the International
Olympic Committee bans everything we do.”
Where are DARPA today?
As expected from military research organizations, innovation is
confined behind locked doors. Not
much is leaked until the government, through the military, finds it
suitable to expose their latest successes. It takes decades for failures to be disclosed, as with the
psychic research. Some projects
are perhaps never disclosed.
However, of the latest technologies and enhancements, three ongoing human enhancing projects
are worth a mention. One of them
is to create a contact lens that operates as a minicomputer, showing
tactical information from drones
and other entities nearby directly
to the soldiers’ visual field. DARPA
also wishes to create a technology
that lets people with different languages communicate live, a super
translator if you will, that might
leave language teachers without
a job. Lastly, looking away from
information and communication,
there is also a need for technological transportation. DARPA are
now really close to finishing a new
synthetic high-grip material, able
to hold 300 kg, making it possible
for a human to walk on walls.
I guess once they rebuild the Babel tower, DARPA needs someone
who can climb it. Hello, Spiderman!
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THE BEAUTY OF CYCLING

- A HISTORY OF TECHNOLOGICAL PROGRESS
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Cycling is a symbiosis of man and machine, designed to conquer nature. The history
of the sport of cycling is as much a story of technological development, as it is a
story of human progress.
The one hour record
The one hour challenge is bicycling
at its purest. In the one hour trial,
the cyclist has to rely on the performance of herself and the bicycle
only. It is human and machine versus
the clock.

“It is human and
machine versus the
clock”.
According to the Historical Dictionary of Cycling, the first official one
hour record was at 23.331 km by
James Moore, in 1873. This is by all
means an extremely impressive performance given that Moore rode a
penny-farthing, the bicycle with a
huge front wheel and a small back
wheel. Over the years Mr. Moore’s
record has been crushed several
times. The most noteworthy of the
records in the 20th century is perhaps Eddy Mercx’ record in 1972 at
49.431 km. It took over a decade for
the record to be beaten by Francesco Moser. This record remains controversial to nostalgics who dispute
its authenticity due to the aspect
of technological enhancements in
equipment, for example the introduction of disc-wheels in time trial
cycling.
Rigid rules
After Mercx’ one hour record, there
has been a constant debate whether
one should allow the introduction
of new technology in the challenge.
The Union Cycliste International
(UCI) has, since Mercx’ record, been
strict regarding the use of new technology. They have an extremely detailed list of demands on how the
bike should be set up and what materials the manufacturers can use,
thus effectively saying that any athletes trying to set a new one hour record have to use the same specifications for the bike as Mercx did.

Many of the rules in building this bicycle are mostly in place to ensure
the safety of the athlete. The rider’s
equipment certainly has to be of
good quality when she is scything
the air in the velodrome at 55 km/h.
Some of the rules are also extremely
detailed and rigid. For instance in Article 1.3.013 in UCI Technical Regulations states that “The tip of the
saddle shall be a minimum of 5 cm
to the rear of a vertical line passing
through the bottom bracket spindle”.
This specific rule explicitly states
“The Regulations assert the primacy
of man over machine, sporting fairness and safety during competition”.
Ex.Tech.
Let us be philosophical for a moment. Where does the human body
stop and the machine start? The
sport of cycling illuminates this debate. Development in bicycling technology have in many ways kept us
interested in the sport. Technology
has given us the tools to perform a
fraction better at each interval. This
helps keeping the enthusiasm to the
present sport. The one hour record
used to be one of the most prestigious achievements a professional
cyclist could attempt, although
from Mercx’ record in 1972 up until recently, this prestige has slowly
faded. The record has developed
into something the rider attempts to
break after retiring from the circus of
professional cycling. All the records
that have been set during the last
few years have steadily gained attention from all around the world, with
Wiggins´ record getting a massive
media coverage in a packed velodrome in London.

“Where does the human body stop and the
machine start?”

All the later attempts at beating the
one hour record have been set after
the UCI deregulated what technology the cyclists could use. During
the last year, the one hour record
has been broken several times, most
recently by Sir Bradley Wiggins at
54,526 km, as a result of the softening up of regulations.
Technology - the savior of cycling
Although technology has been a
major driving force in the development and performance in the sport
of cycling, the use of new technology remains here, as elsewhere,
a controversial topic. Is it human
performance or the enhancement
in technology that is the decisive
factor when climbing the notorious
and dangerous alps? Even though
the innovations have been immense,
the beauty of the sport has not
vanished. It is still undoubtedly impressive to see Sir Bradley Wiggins
smash the one hour record, as it was
to see James Moore do the same
in 1873. This is a classic example
of why techno-sceptics fall short in
their nostalgic beliefs. It is humans´
quest to conquer nature which is
really interesting. Technology is the
tool that helps us do so.

Sondre Jahr Nygaard
TIK MA student
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Breaking into
Evolution

Taking on the role of god by manipulating DNA is not
only a great intellectual and technical achievement, it
also unlocks the door to our evolution. For a long time,
humans have asked who we are. We can now start to
ask who we want to be.
To some people, scientists working with genetic modification are
about as popular as burglars. Many
religious groups, environmentalists
and ordinary people on the street
tremble, at the thought of scientists
tampering with the human genome.
They proclaim that we should not
play god. The fact is, scientific knowledge has made god obsolete when
it comes to creating new forms of
life, enabling him to focus on other
important work - or taking a well deserved vacation.
New, but nothing new
The Adam and Eve of genetically
modified organisms walked the
earth in the early 1970s, in the form
of modified E.coli and a modified
mouse. Did it change life as we know
it? Not really. As is often the case,
great milestones are more matters
of definition.
Humans have altered the genes of
animals for some 14 thousand years
through artificial - as opposed to
natural - selection, when we domesticated pets and bred crops. However, most people argue that modifying the genes directly is a whole
different ballgame. By doing so, we
are no longer playing according to
the rules of nature. Or are we?
Actually, humans were not the first
species to modify genes. The real
master burglars when it comes to
breaking into genomes are bacteria.

They have been playing god for quite
some time. We will therefore give
them some well deserved attention
here.
Bacterial thieves
The recent revolutionary breakthrough in genetic modification, the
CRISPR/Cas-system, is actually just
humans “domesticating” the immune system of bacteria. It is a simple and precise way of removing or
inserting genes, into a specific place
in the DNA molecule. It has already
been used to remove HIV from infected human cells, and to edit the
genome of human embryos.

“Scientific knowledge
has made god obsolete
when it comes to creating new forms of life,
enabling him to focus
on other important
work.”
Bacteria not only developed the
CRISPR/Cas system, they can also exchange genes with each other. They
even scavenge old DNA from their
environment, and incorporate it into
their own genome. Even 43 thousand year old Mammoth-DNA that
researchers presented to bacteria,
where happily taken care of.
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It is called second hand evolution,
and it fundamentally changed the
way we think of evolution at this
scale, and in the early development
of life. If you look closely you will see
that the world at this scale is full of
old DNA scraps lying around. The
microbial world is kind of like social
media, were bacteria search through
heaps of information that they share
and incorporate to create better versions of themselves.
So if you don’t already believe in
reincarnation, you might want to
reconsider. After you die, your DNA,
the very recipe of you, might instead
become genes in some narcissistic
bacteria. It might sound bad, but
consider the fact that what you refer
to as your body actually consists of
more bacteria than human cells. The
change might not be that significant
to most parts of you.
To reestablish some pride, you might
be pleased to hear that we have finally surpassed the microbes, at
least in one field, when we managed
to produce the first synthetic life
form; the bacteria named Synthia.
From this little digression into the
world of microbes we have learned
that changing and editing genes
might not be that unique and unnatural after all. So instead of arguing about what is natural and what
is “playing god”, we can focus on the
more pressing issue of what we want
to do with this knowledge that we
now possess.
Too late
It is too late to stop scientists from
knowing how to inexpensively and
safely edit our genome. If we want to
get rid of some genetic diseases, we
can. If we want to pick some favourable traits for our kids, we can. If we
want to enhance and design them,
we might want to do some more
testing first. But we have a good shot
at succeeding.
Whatever we choose to do with
our own genome, we are likely to
see this knowledge applied in many
other ways. Examples of work in

progress are genetically designed
bio-diesel producing algae and trees
that can glow in the dark and work
as streetlights. The knowledge of
puzzling together DNA will also help
ongoing projects to reincarnate lost
lifeforms, like the Mammoth, and
develop data storage. DNA is actually a supreme medium for data storage and the whole internet could be
stored in a DNA sample the size of
a hard drive, error free for a million
years.
As co-inventor of CRISPR/Cas9, Jennifer Doudna says in her recent TED
talk:
“Genome engineered humans are
not with us yet…but this is no longer
science fiction. Genome engineered
animals and plants are happening
right now; and this puts in front of all
of us a huge responsibility; to consider carefully both the unintended
consequences and intended impact
of a scientific breakthrough”

“Whatever we choose to
do with our own genome,
we are likely to see this
knowledge applied in
many other ways.”
These moral questions are too big to
be answered here. The laws and ethics of the researchers are continuously being discussed and challenged as
knowledge advances. Only time will
tell if our diverse and changing global community can agree upon such
restrictions, or if the temptation will
be too big for some curious scientist
in a lab somewhere.

Oskar Åslund
ESST MA student
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THE
COMPETITIVE

ADVANTAGE OF
COLLECTIVE
CARE
Our individualistic mentality is leading us to ignore a source of innovation with
the potential of alleviating health budgets and improving human productivity.
These innovators lie in distributed, grassroot networks, and are brought together by online platforms such as Patient Innovation. These networks are founded
on saving lives, empathy and most importantly: care.
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Through a lens of economic production, living a healthy and happy
life is essential for productivity and
performance. Productivity is linked
to the ability to produce output,
an act accomplished through labor. Performance, on the other
hand, is a measure of achievement
relative to an average standard.
One who performs well is typically
seen as one with talent and wins
the race. However, is the performance of some causing the underperformance of others? Perhaps
it is possible to view performance
in a more collective form. And
perhaps fostering collective performance can lead to a more productive workforce than individualistically fostered performance.
This will require promoting other
traits -such as empathy, responsivity and caretaking- traits which
improve the dynamic of the collective instead of personal
gain. In a wide sense, caretaking is taking responsibility for
maintaining the different components of a system and making
sure their needs are met.

“Users can be part
of solving this clinical
and scientific underprioritization by
developing solutions
and managing their own
diseases.”
Grassroot innovators
Louis, a skilled technician developes a generator for bronchial
drainage for patients of Cystic Fibrosis, like himself. Kern discovers
Seasonal Affective Disorder: he notices that he gets depressed in the
winter due to lack of natural sunlight and collects data for 15 years.
A doctor finally gets interested in
his case, validates his knowledge
and names the case. Raphael from
Israel develops a battery-operated vest for his autistic son which
applies pressure and alleviates
the anxiety of his son in agitated
states. These people are members
of Patient Innovation: an online
social network involving grassroot innovators and collaborators.
They are innovators by creating
novel and low-cost solutions to

health-related problems through
first hand experience with health
issues. They are also collaborators
by publishing their solutions to the
online platform Patient Innovation
which can be used and built on by
other users.
Meeting an unattended supply
The original motivation for establishing the platform was due to the
urgent need for solutions to rare
diseases, affecting 6-8% percent of
the worldwide population. Large
pharmaceutical companies do not
tend to prioritize research on rare
diseases, given that they constitute
a minor share of the market. Users
can be part of solving this clinical
and scientific under-prioritization
by developing solutions and managing their own diseases. Patient
Innovation also reports that 37%
of innovations have undergone diffusion efforts to relevant patients.
The patients and creators of these
innovations differ from industry or
corporate innovators because they
are driven by the desire to improve
the quality of life for themselves
and to share it with others, rather
than targeting markets or profits. Patient Innovation provides a
platform in which the sick are the
saviours and experts of their and
other patients lives. The platform
challenges the dominating paradigm of “doctor knows best”; this
one-way stream of communication
and instruction-giving from doctor
to patient. Rather, it empowers
the patient, and encourages them
to actively participate and collaborate towards creating solutions to
health related problems.
Spreading risks and costs
The caring collective could relieve
the large costs and underfinanced
budgets of institutionalized caregiving within the health sector
and allocate it to the distributed
actors in the network. Each person giving their part and receiving something in return. It is not
always the case that traditional
doctor visits and standardized
medication practices are sufficient
for the recuperation of healthcare
patients. Moreover, the care that
is given by doctors and nurses is
often not enough. In such situations, it is the closest family that
is left with the caretaking affairs,
often with little experience of the
health problem and a lacking net-

work for support. Collaborative
online platforms such as Patient
Innovation extends the boundaries
of traditional caregiving from doctors and nurses to also include patients and their caretakers around
the globe facing similar struggles.
The technology also allows care-

“In theory, when performance is driven by competition, the ability to
overcome a medical illness
is left up to the individual
and her own resources.”
takers to share experiences and
take care of each other so that they
don’t become patients themselves.
Patient
Innovation
promotes
self care through collective care.
A caring collective such as Patient
Innovation is in its nature collaborative. The responsibility to provide
care is opened up and democratized. In theory, when performance
is driven by competition, the ability to overcome a medical illness
is left up to the individual and her
own resources. Cooperation-based
performance distributes the burden of overcoming the illness on
the patient’s network. This implies
an interdependence between the
contributors of the network and a
spreading out of negative shocks.
Problems are solved collectively,
each person contributing in the
way they can.
Collaborative networks such as Patient Innovation, have a great potential for sharing and building on
health-related innovations from
the bottom up. The relations within
the network, with its caring, responsive and cooperative dynamic,
allows for both patients and caregivers to have increased welfare,
without much input from medical
professionals. Such collaborative
networks open up the engagement
for those traditionally not involved
in caretaking, and increase human
performance on a collective level.
Collective caretaking and caregiving may allow us to perform better
economically. As paradoxical as it
may seem, collective caring is the
new competitive advantage.
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FACTS
Established: 1999
Centre leader: Fulvio Castellacci
Number of employees: 40
Nationalities: Norway, Sweden, Finland, Denmark, Germany, Portugal, Italy, Slovenia, Romania and Vietnam
Average number of publications per year: 23
Priorities:
Energy, technology and politics
Innovation
Science- and technology studies

TIK life at a glance
Lunchroom challenges:
Rebus

Annual soccer match

Coffee statistics:
Annual consumption: 75 kilos of coffee beans
Daily consumption: approximately 100 cups

TEKNOVATØREN 10/2015

MASTER PROGRAMMES:

TIK
Two/2 years
Technology, Innovation and Knowledge
60 points master thesis
ESST
1 1/2 yeasr
Society, Science and Technology in Europe
30 points master thesis

www.sv.uio.no/tik/

www.facebook.com/tiksenteret

Twitter: @TIK_senteret
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“MY GREATEST ACHIEVEMENT”
Creator and founder of Teknovatøren,
Christian Guttormsen, shares his
thoughts about the now five year old
magazine, as well as his reflections
regarding the development of Teknovatøren after graduating and leaving
the TIK centre.
A stone’s throw from the old arrivals
hall at Fornebu airport lies the workplace of Christian Guttormsen. I met
him in the modern facilities of Software Innovation, his employer. As
the editor of the 10th issue of Teknovatøren it feels as if I am going to meet
the old grand master of Teknovatøren.
Though several years disconnected
from the TIK centre he still has a burning interest for the magazine.

An idea emerges
“It’s cool to see that we have reached
issue 10, and even more so knowing that I started the magazine, and
helped deliver the first issues. For me,
it’s even more impressing to look back
at the process and now watch the
completion of the 10th issue, and that
it has survived through generations of
students”.
Christian started out with two goals for
Teknovatøren. First, he wanted to create a bridge between the hired staff
and the students at the TIK centre.
Second, he wanted to make the TIK
students more well-known to the social sciences department and at the
university in general. In a previous
interview with the TIK centre back in
april 2011 he pointed out the learning outcome of working with Teknovatøren. “(...) the students should be
able to reflect on the academic material by writing in the genre of popular

science - a learning method I personally have a strong belief in”.

A democratic process
It was important for Guttormsen to
share responsibility and ownership of
the Teknovatøren project with his fellow students. He did not want have
the project all to himself himself, arguing that, “it is not capable of survival if
the primus motor is going to own the
structure and process all by himself”.
He describes that the objective of
shared responsibility and ownership in Teknovatøren was a kind of a
democratization process. Still, this
objective was not without disadvantages for Guttormsen. For instance,
the name of the magazine itself was
not one that he supported. “Still, that’s
how democracy works, right? Majority
wins, so no hard feelings there”.

Development and potential

innovation studies. Teknovatøren is
now a renowned brand, and we don’t
need to explicitly state what we’re all
about. That’s a sign of recognition”, he
says proudly.
Guttormsen brings up the potential of
Teknovatøren. He assumes that the
target reading group is probably larger than anticipated, and that paper
and magazine trading kiosks could
perhaps be interested in distributing or selling Teknovatøren. “Think
of a financially self-supported Teknovatøren. That would be the ultimate
goal”.
I end our meeting by asking if there is
something Guttormsen feel he didn’t
get to answer, or if there is something
he would like to to add. He thinks
shortly before he says, “Teknovatøren
is my greatest achievement. Not in
creating it, but in seeing how it has
been taken care of and further developed by later generations of TIKstudents”.

Halfway through our meeting I took
out all ten issues of Teknovatøren and
laid them on the table. His first reactions was on the development of the
layout. “This layout looks really professional”, he said as he looked at the latest issues.
“What do you mean by professional?”
I asked. He pauses for a moment, and
starts turning pages. “One thing is
the development in the design of the
cover. That’s stylish. But take a look at
this”. He opens one of the first issues
and compares headings with one of
the latest.
“We no longer need to point out that
we are writing about technology and

Martin Gulseth
TIK MA student
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The Future of
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Subduing Nature
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Apocalypse
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The Future
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CONFESSIONS
		

of a

LECTURER

Every autumn, I have the pleasure of holding the first lectures in our master programs, and I always meet students that are both interested, committed and curious. They have good educations and qualifications, and most of them have work
experience. Some even have experience from living abroad and, taken together, this
makes them a resourceful group of students. However, what this group often lack is
practice in the field in which they are now taking their masters, namely that of STS
and innovation studies, and they have different motives for choosing this master
degree among all those that exist.
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At our website, we write that the
subject of study is the interplay between changes in society and the
use of knowledge and technology.
This description is both a broad and
vague, and I often find that their
expectations to the study varies,
not least because of the huge variation in their academic backgrounds.
When academic experiences range
from engineering to philosophy and
economy to sociology and anthropology; how does one introduce our
field of study?

Analyzing a world in continuous transformation
To do this we have chosen a historical approach. This is highly deliberate and illustrates an important aspect in this field of science where
many argue that history matters. In
this lies an understanding that what
happened in the past creates both
reliance and opportunities for those
who follow and to what may be possible today. We look back at paths
of the past and observes situations
of both lock-in and path creation,
where decisions made by others
have created both strong directives
and normative structures and institutions. We often see competition
between different solutions in a still
young technology before there is a
closure and one design gradually
becomes dominant. Just as Wiebe
Bijker explains how the bicycle came
to have the look we know today, historical processes are shaping our everyday life as we speak.
A line of thought similar to the one
described above also forms the foun-

dation of the academic introduction
we give to our master students. Historical studies were central to both
STS and innovation studies in their
early days, and that is why we begin
with reading historical analyses from
this formative period. Examples include Shapin and Schaffer’s book on
how scientific practices were shaped

“Historical perspectives
are also an approach to
understand what is central in our field of study.”
during the scientific revolution, the
work on technological systems by
Thomas Hughes, and Landes and
Mokyr’s work on the role of technology in the industrialization of Europe. They all got approval for their
efforts back in the day and consequently inspired the next generation
of scientists to do further research.
Historical perspectives is also an
approach to understanding what is
central in our field of study. What
happened during the scientific and
industrial revolution created something fundamentally new. General
development was systematized in
Europe using new knowledge and
technology, particularly in specialized work , but also in daily labor. We
got an “Unbound Prometheus” with
cumulative growth in knowledge as
the foundation for a world in continuous change and transformation.
How we develop new knowledge
and technology, use it in different

areas of society and try to regulate
it, is my understanding of our field of
study.
In addition, the study of history can
also be a method to better understand our present time. We can use
processes of the past to draw parallels to what we observe today, thus
giving us the possibility to further
interpret and understand the present. In our introduction module, we
do this by discussing the question:
can the rapid transformations of our
chaotic present world be seen as
an industrial revolution? We present what scientists have drawn out
from the first and second industrial
revolutions, such as transformations
in old industries, the growth of new
businesses and fields of knowledge,
in addition to new professions and
organizational structures. Changes
in sources of energy, leading economies and demography are also relevant. Inspired by all this, we are able
to use our own scientific tools and
methods to analyze how such changes occur today. History also shows us
that nothing is ever repeated in the
exact same way; something always
changes. For example, we have never before seen challenges in ecology and natural resources on such a
large scale as now. With this in mind,
we complete the introduction module with questions on how our academic environment, with its tools,
theories and methods, can contribute to an increased understanding of
the challenges of our time – which
off course is something that you will
learn throughout the study.
Professor Olav Wicken
Centre for Technology, Innovation and Culture
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DOPE
OLYMPICS
“Doping is detrimental to sports, and should be stopped”. This is a statement I imagine most people would agree with. Doping is unfair, it is dangerous and it is contrary
to the moral code of sportsmanship. Of course it should be banned. Of course, but
what if…?
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What if we decided to say “fuck it” to
ethics, morals, health concerns and
fairness? What if we decided to form
an alternative IOC, such as the IDOC,
or the International Doping Olympics
Committee? And once, just once, we
could arrange Olympic games where
all bets are off. Athletes would be free
to take whatever pills or injections
they wanted. After all, who wouldn’t
want to see a 100 meter dash with a
coked-up Usain Bolt, or a 50km cross-

“ Who wouldn’t want to
see a 100 meter dash
with a coked-up Usain
Bolt?”

country with an even more coked-up
Petter Northug? Even curling could
be interesting if all the players were
full of ´roid rage, or better yet, spaced
out on LSD. (Fun fact: in 1970, a professional baseball player named Dock
Ellis played a nearly perfect game
while so spaced out on LSD that he
thought the referee was Richard
Nixon and that one of his teammates
was Jimi Hendrix). What would happen in terms of world records? What
would happen to the athletes? What
would happen if the Finnish crosscountry ski team could openly do
what they secretly tried (and failed)
to do in 2001?
Better living through chemistry
There would be little reason to risk
the health of the world’s foremost
athletes if we did not know for certain
that we could achieve some desired
results. So let us see what can actually happen when you dope people
to the edge of human performance.
For instance, as of the writing of this
article, 106 people have officially
broken the 10-second barrier for the
100 meter sprint, with 22 of them
having failed drug tests. It gets more
interesting, however, when you look
at the top times: 4 out of the top 5
failed their drug tests. Usain Bolt,
the current record holder, has not
been found guilty of doping… yet.
There are many more examples of top
performers being found guilty of doping. Lance Armstrong, as I am sure
most are aware, won an astounding
7 Tour de France’s in a row. He tested
positive for the performance enhancing drug EPO. Even more remarkable
is that East Germany actually had a
government sanctioned program to
systematically dope their athletes, of-

ten without the athletes’ knowledge.
The relatively small country amassed
a whopping 203 gold medals between 1956 and 1988. In fact, in the
all time ranking of olympic medals,
the country, despite only participating in 11 olympic games, are ranked
number 9 in both gold medals and
medals overall. The attentive reader
may at this point think: “Hey, Norway
is a very small country, yet we are
number 1 in winter olympic medals!”.
Yes, we certainly are, but there is no
possible way that Dæhlie, Ulvang,
Aamodt, Bjørndalen, Koss or Bjørgen
has ever used performance enhancing drugs. Right?
So, clearly, doping works. It also
leads to horrible side effects, such
as blood clots, impotency, thumbsized clitorises, impaired liver function, depression and good old fashioned ‘roid rage. But never mind
that, the crowd wants bread and
circus, so let us give it to them!
(Lack of) Rules and (de-)regulations
Any sporting event needs rules,
even one that sanctions doping.
If one were to arrange the Dope
Olympics, it might actually be prudent to have mandatory drug tests,
both before and after all events.
Blood tests, urine samples and complete physicals of all athletes should
be performed. This way, we will gather good empirical data on what drugs
work best, and it will aid the doctors
treating the athletes who will, inevitably, collapse during the games.
Furthermore, there is no reason to
limit the drugs to performance en-

“...there is no possible
way that Dæhlie, Ulvang,
Aamodt, Bjørndalen, Koss
or Bjørgen has ever used
performance enhancing
drugs. Right?”

hancing drugs. Performance inhibiting drugs could prove just as entertaining. LSD curling, cocaine chess,
drunken 110 meter hurdles and
marijuana snowboarding could all be
great fun. Come to think of it, I am
pretty sure we already see a lot of the
last example.
The IOC, sitting in their luxury seats
in climate controlled rooms measuring exactly 20℃ and using their private
road lanes, would likely disapprove of

the Dope Olympics and ban any athlete competing in it from entering the
regular Olympics. But that does not
mean that the ban would need to go
both ways. Athletes nearing the end
of their Olympic careers, and athletes
who are already retired, should be
more than welcome to, through the
use of doping, reinvigorate their dying or dead careers.
The Dopelympic Games could be
held biannually, alternating between
winter and summer games. Finding
host nations could prove difficult,

“Performance inhibiting
drugs could prove just
as entertaining. LSD
curling, cocaine chess,
drunken 110 meter
hurdles and marijuana
snowboarding could all
be great fun.”
but since we already checked our
morals at the door, bribing could be
done openly in this case. The easiest solution might be to just find a
helpful, if repressive, regime who
would be willing to host the games
on a permanent basis in exchange
for a quite generous donation to the
benevolent leader’s personal bank
account. They can probably contact
FIFA to get some tips on how to do it.
The Dope Olympics, or how I learned
to stop worrying and love the needle
The Dope Olympics would be an
event widely abhorred and criticized,
boycotted by most major sports associations. Finding sponsors to such
an event would be a nightmare, although there probably some drug
cartels who could turn a nice profit
from the games. Scientists, doctors,
athletes and sports journalists would
be furious. But I am pretty sure a
lot of people would watch it with a
sense of morbid curiosity. After all,
we might see the first marathon run
in under two hours, or see Norway
qualify for a football tournament.
Harald Smedal Stamsø
TIK MA student
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MINIMUM SYSTEM
REQUIREMENTS

Comparing the human brain to a computer is neither new nor wholly wrong. The
three pound piece of pink squishy goo that we are all issued at birth is a remarkable
piece of information processing hardware, and in creating our societies and technologies we have also kept the software to the human experience fresh and up-todate. Nevertheless, we might want to ask to what extent the hardware has kept up
the pace.
Let´s talk about brains. Your brain,
the human brain, is the single most
important part of your being, not
to mention the human race. Had it
somehow been different, then our
world would be different, too. As
we evolved from sentient creatures
to sapient beings, or perhaps we
should say beings capable of coming
up with the term sapient and then
applying it to themselves, we gained
a host of neat, higher cognitive functions. We can think and ponder on
topics to triviality and beyond, solve
complex problems and, because of
our modes of communication, do all
this in unison. And it gets better.

According to James R. Flynn and others who share an above-average interest in intelligence tests, we have
become even smarter this last century. Based on longitudinal results
from IQ tests, your typical grandsomething-parent of 1910 had an
IQ of 70 compared to today’s population. The reason for this increase
in IQ, it is argued, is our increased
exposure to novel stimuli and information. Just think about how much
information you soak up every day
through smart phones, advertisements, social media and all the other things that make up the modern
world - things that were beyond the
imagination of even the wildest sci-fi
writers a hundred years ago.

But wait…if we are so smart then why
are so many people acting so stupid? To answer this we might want
to have a second look at that IQ test.

“But wait…if we are so
smart then why are so
many people acting so
stupid?”
These tests present the subject with
novel, usually abstract problems to
be solved and the result is a number
that is meant to represent the intellectual quotient, or IQ, of a given
person. At best, an IQ number indicates the ability of abstract thinking
and problem solving, at worst they
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indicate how good a given person is
at taking IQ tests. This is not to say
that IQ tests are wrong but rather
that they paint only a small part of a
much larger picture.
If we chose to believe in evolution
and that we are the product of a
long line of species evolution, then
we are here because our ancestors
got some things right, managed to
reproduce and hence pass on their
favorable traits and genes before being eaten by dinosaurs. A significant
part of research in psychology has
been, and still is, to illuminate these
basic traits and thus shed light on
what makes humans tick, and how.
Arguably, we should all have been issued an instruction manual at birth
for how our brains work, but unfortunately most of this knowledge is
enshrouded in academic texts. In
recent times, however, it has caught
the eye of popular media and books
such as You Are Not So Smart by
David McRaney, and although a
full summary would be beyond the
scope of this article, a very brief dip
into this pool of knowledge is definitely in place.
Firstly, research indicates that humans are rationalizing beings rather
than rational, and that we often fail
in tasks of logic and reasoning in
predictable ways. Sure, you can do
maths and solve complex problems
but thanks to evolution or some act
of divine intervention, our brains
comes pre-loaded with biases and
cognitive heuristics that severely affect how perceive things and process
information. Worse still is the fact
that, due to some built-in mechanisms to preserve our egos and not
feeling like total morons, we are
completely oblivious to these shortcomings. We like to believe that our
opinions and insights are based on
facts and sound reasoning but what
we actually do is create narratives
and stories to make sense of the
world and our place in it. A thing is
never just the thing per se, it is always dependent on the observer,
and maybe this is why refugees, for
instance, are both seen as lazy freeloaders and potential terrorists by
some, and by others as people ravaged by war and in dire need of help.

Fortunately, the stories we create
are not pure fiction, they are also dependent on our memory. The downside to this is that our memory can
be quite a trickster; it is not so much
passively storing as actively creating. For instance, experiments have
shown that it is not only possible to
alter a person’s recollection of an
event but even to create memories
of things that never happened, socalled false memories, and subjects
often believe these to be as true as
the real ones. While this might make
us question the validity of witness
testimonies and what we were actually doing on 9/11 it is not only your
memory that can play tricks on you,
and it would seem that a group of
people are more than just the sum
of it individual parts.
Humans are social creatures. Historically we have been dependent on
groups to survive and a key aspect of
being social is to conform to group
norms. Combine this with a lacking
ability to assess the inhibition of others, and you get what psychologists
refer to as pluralistic ignorance, a
phenomenon most of us have experienced. It is evident when a lecturer
asks the class to raise their hands
if anything is unclear, but then no
one does so despite the fact that
the lecturer was not making sense
at all. Furthermore, if protests and
riots have taught us anything it is
that humans can act radically different when part of a group compared
to being alone. When you lose your
sense of self and act upon the norms
and wills of the group rather than
your own, you are deindividuated,
and the effect is strengthened by
wearing a mask or hiding behind an
IP-address. Philip Zimbardo had to
cut his infamous Stanford prison experiment short when the seemingly
anonymous “inmates” and “guards”,
all of which were otherwise normal,
law-abiding students, started acting
increasingly violent towards each
other.

“If we are so dumb and
irrational, how do we
come to hold opinions
and beliefs?”

If we are so dumb and irrational,
how do we come to hold opinions
and beliefs? One answer might be
the so-called common belief fallacy, an illusion that the larger the
consensus is on any given subject,
the more right it must be. Another
is that of authorities. In his 1963
cult-classic experiment, Stanley Milgram and his associates shed light on
some factors vital for when we listen
to authorities and what it can make
us do. The experiment has been retold so many times that the details
of it will be left out here. Suffice to
say they found that if the authority
seems legitimate, the orders given
are of increasing severity and that
there is a distance between those
who perform and those who are
being performed upon, ordinary
people are capable of doing acts of
seemingly downright evil. Now, we
rarely find ourselves in a situation
even remotely resembling that of
the experiment, but considering our
current modes of communication,
performing evil at a distance is easier than ever before. Just think about
internet trolling and online discussion boards.
Of course, we do not blindly follow
others or let ourselves be swayed
by every discussion, and in our time
and age we can even counter superstition and debunk myths through
scientific methods. Nevertheless, as
modern men and women we often
see ourselves as separated from nature or somehow positioned above
it, but since the ball of evolutions
has not rolled a long way since we
first fell out of trees and moved into
caves, that very nature is still with
us. A constantly evolving technological culture may keep the operating
system of the human experience
fresh and up-to-date, but running it
on old hardware means that whatever logical fallacies and mistakes our
ancestors were prone to do, we are
now susceptible of doing on a much
grander, if not global, scale.

Kim André Hansen
TIK MA student
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PERFORMING

LANGUAGE
Communication between individuals of the same species is not
unique to humans. However, the human language is in many
ways unique. What role has language had in human development
throughout the history?
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The uniqueness of human language
Gestures, facial expression, sound,
color change and odour are all examples of different modes of communication used by animals and humans
as a mean to exchange information.
For the internet’s dominate, the cat,
odour and body language are used in
order to tell other cats their current
mood.Even though scientists have
discovered that both the great apes
and bees to some extent use a form
of spoken language to communicate,
the human language is unique. The
way the human language is structured, makes it possible to produce
literally any utterance you can think
of. Based on a few finite sets of elements, such as sound and letters, we
can create larger elements like words
and sentences. Compared to other
animals, human language is also to
a large extent based on social interaction rather than just genetics. This
makes humans able to describe ideas
and events occurring outside of here
and now. The human language also
makes it possible to share feelings,
which helps strengthen social bonds.
Technological development
One of our closest relatives, the
chimpanzee, is incapable of verbal
speech due to lack of certain developments in the brain and vocal tract.
Therefore, some scientists argue
that the evolutionary development
that made it possible to speak must
have happened after the Homo Sapiens arrived sometime between 200
000 and 100 000 years ago. The human language was closely linked to
early technical developments such
as stone tools, clothes and traps. To

be able to develop this equipment,
methods of concise communication
were necessary.
To assess the importance of language
in tool making, two scientists at the
University of Liverpool compared
language with other types of communications in an experiment where a
group of students were to learn how
to make flint pieces like those made
by the first humans. In the first group
the students were only allowed to
see a piece of flint tool and then copy
it, the second group observed an expert making the tool, while the third
had the same expert, but this time he
made gestures as well. In the fourth
group the expert also used verbal instructions. Not surprisingly, the fourth
group had the best final result. Even if
it might be a chicken-or-the-egg-debate whether the ability to speak a
language lead to the further development of tools or vice versa, the connection between language and technical development is distinct. This is
something that becomes more clear
when you study more recent history.
Technologies such as the wheel and
hunting equipments like the arrow
would be impossible to pass on without a proper language. The domestication of animals is another example
where language played a vital role.
Language today
It is probably not wrong to say that
language has become even more
important in the modern society. In
today’s highly knowledge-based society, language is inevitable. It is seldom that technical advancement is
accomplished by a sole human and

therefore proper communication
methods in fields such as engineering and medicine are essentials. Take,
for instance, the first moon landing in
1969. The scientific knowledge that
made the mission possible needed a
highly developed language in order
to build a spacecraft that could both
leave Earth’s gravity and land safely
on the Moon.
The importance of language is also
evident in the development of democracy, which is often considered
to be one of the greatest accomplishments in human history. In a democracy, sharing of thoughts and opinions
is essential, and those that are able to
get people to agree with them has a
key to immense power. One example
could be Barack Obama, whom is often known to be a good rhetoric. His
many speeches of change during the
Presidential Campaign in 2008 won
many votes.
It is hard to imagine humankind without language. As you have seen, language has been playing a main role
throughout the history of human
development, both technologically
and socially. So how would the world
look like without a form of spoken
language? Probably not that comfortable. Think of of a world without all
the modern equipments that we now
take for granted or the many social
structures that works as framework
around our life. And not to forget
how boring the world would be without the possibility to share the latest
gossip.
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		 WITH THE

		 HUMAN BODY
						 IN MIND
In 1953, two mountain climbers boldly conquered Mount Everest,
thus lighting the torch for many to follow. The race was on: to climb
it, better and faster. Yet, we ask ourselves; where should we draw
the line in our eagerness to improve?
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“If we look at human performance and world
records in the history of sports, we have
become better; faster and stronger.”
Our brains are hardwired to trigger a built-in defense mechanism
when we are exposed to extreme
scenarios. Professional athletes
work actively against the natural
responses of the body, tweaking
their minds to push the limits
in an attempt at perfection. The
aforementioned sportsmen hire
mental coaches who are experts
in implementing winning mentalities, making them believe that
they can actually reach the top in
their respective field. This mental training approach is a defining
aspect that, together with adaptive and improved sports equipment, gives them an advantage
in their sport. Together, these
aspects represent a symbiosis
resulting in continuous improvement in athletes’ achievements.
However, one factor is becoming
ever more present in the race for
results: the predisposition of the
body.
Throughout time the athlete’s
body has changed. If we look at
world records in the history of
sports, we have become better,
faster and stronger. The last 40
or 50 years, society has seen major improvements in technology,
lightening the burden of physical labour. New technology has
made our everyday life easier,
and our body is no longer needed for strenuous tasks in everything from agriculture to household chores. Since we no longer
need to use our strength for daily
labour, we are capable of focusing our need for physical activity
elsewhere. In other words: this
transformation makes it possible
for each specific body to perform

where it is best suited. We look at
athletes like Usain Bolt, Petter Northug and Michael Phelps, who are
all examples of world class athletes,
and marvel at how suited their bodies actually are. Don’t get me wrong,
while these athletes are indeed fine
to look at, we are talking about their
sporting prowess.
Historically, we can observe a tendency for athletes with certain body
types to succeed in certain sports
For instance, basketball players are
usually tall, with longer than average
arms relative to their height. Swim-

“What if people do
not want to follow
the physiological
rules of the modern
game? “
mers, on the other hand, should
have broader shoulders and torso,
making them competitive. Using
their arms and upper body to swim,
the rest of the narrow body can follow easily in the water. Dancers and
gymnasts have smaller bodies, which
are easier to carry, spin and twirl.
Are all these people handpicked at
birth? Still, it is important for us to
remember how some athletes push
their own physical limits to the extreme. Ballet dancers and ski jumpers starve themselves on purpose
to get as petite and slim as possible.
Furthermore, pressure and expectations are set early on to make children as perfect as possible. The lines
between what is in the best interests

of the children and exploitation of
their health are narrow. These are
important examples showing us that
our genes alone are not enough in
all fields of sports.
Environment also tells us something.
Most of the leading distance runners
are from Kenya, more accurate from
the Kalenjin tribe. Here, the climate
is dry and the people are affected by
the low altitude. They have long narrow legs, and a short torso to help
the body to work as a kind of “cooling system”. Because of this genetic
ability, it gives them predisposed
bodies which are preferable when
running long distances. Another example is people from areas with high
altitude. Their bodies are adapted to
handle the thin air and are capable
of living in high mountainous areas.
A lot of travellers to higher mountain regions are guided by the local
inhabitants who have better lung
capacity and a body with long legs,
broad chest and large calf muscles.
The actual genes have adapted
through time. These local men,
called Sherpas, are carrying most of
the luggage, makes up camp, and
prepare dinner when the “tourists”
are tired from hiking.
What if we are becoming more dependent on our own predispositioned bodies than our eagerness
to perform? What if a guy from the
Kalenjin tribe in Kenya wants to be
the best ballet dancer in the world?
What if people do not want to follow
the physiological rules of the modern game? Is it possible for a man
with a long torso and short legs to
run for world records?

35

36

TEKNOVATØREN 10/2015

We will always have

Paris
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When considering anthropogenic climate change, but
yet incredible progress and development in our society,
one could ask: “Have we outperformed ourselves?” That
remains to be seen, but we might get a clue from the UN
climate negotiations in Paris.
This December, world leaders and negotiators are meeting in Paris for the
21st Conference of the Parties (COP).
This conference gathers all parties
that have ratified the United Nations
Framework Convention on Climate
Change (UNFCCC), consisting of 195
countries and the European Union
as an economic integration organization. The goal is difficult enough: to
get an international agreement on climate change, and to limit mean temperature increase to two degrees Celsius. However, the actual process is
even more challenging. How can the
196 parties of the Convention agree
to something ambitious enough to
actually have an effect?
Do we have time to change, to
achieve sustainable development?
Will human performance once again
show its superior ability to change
the world’s climate trajectory, or will
we outperform ourselves? It is clear
that if we do not change our ways of
living, we will be the reason for our
own suffering.
It is still possible to achieve sustainable development, to reduce the
effects of climate change and limit
mean temperature increase to two
degrees Celsius. It is, however, becoming more difficult by the hour.
Science-based policy
We have continuously performed
well. The modern society is highly
advanced, it is bursting with science,
technology and innovation. In addition, the focus of many countries and
governments, as well as individuals, is
that policy should be science-based.

Why is it then, when it comes to climate change, that we have not acted
upon the science being presented to
us? One would think that science,
research and knowledge would eventually be translated into policy. Yet,
in the case of climate change, not
enough has been done. If the overwhelming science and knowledge we
have about climate change were to
be translated into policy, our society
would be very different from what it
is today; we would have implemented
ambitious climate policies to mitigate
climate change and to limit the need
for adaptation.
We have talked about climate change
for 30 years. Yet, the only thing we
have achieved is massive amounts
of research and data, as well as a lot
of meetings and discussions. Even
though you could call this an impressive collective performance, it has little value without action. To go from
an impressive performance to a truly
great one, we thus need to walk the
walk, not just talk the talk.
The road to Paris
Even though policymakers have
had solid grounds to tackle climate
change through ambitious policies,
they have hesitated. Nobody wants
to go first, except perhaps the countries that will suffer the most from
climate change. Unfortunately, it is
often the countries with the best ability to do something that escape the
consequences. Countries with little
responsibility for climate change, and
limited possibility to act upon it, are
often the ones who will experience
the greatest side-effects.
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Present policymakers can be compared to students who postpone
their homework to the very last hour.
While some of those students may be
able to work intensively the last day
and end up with good grades, others may fail their class. The student
who works consistently throughout
the semester, however, will probably
both learn the most, as well as have it
easiest and least stressful right before
the exam.
Another brick in the wall
With climate change, you will not
have one test for each country or
policymaker. This is group work in
which everyone needs to participate.
If one fails to do anything, it might
have serious consequences for the
rest of the group. Some policymakers
have already started to work. Some
are waiting and unwilling to do anything until they know everybody else
will do it as well. Some do not want
to do anything at all. Still, this group
has talked about how they are going
pass the test for 30 years without acknowledging that they are in fact in
the middle of it.
Even though countries act as if they
are just another brick in the wall, we
need every brick to keep the wall
from falling. However, the bricks have
different responsibilities. The bricks
at the bottom must carry the most of
the burden, while the bricks further
up will gain support from the ones
underneath. This is the difference
between developed countries and
developing countries. The developed
countries need to take responsibility
and show support.
The road from Paris
Shortly after this is published, we will
witness the result of COP21. Whatever it may be, it is important to remember that Paris has just been a
step on the way. Paris is neither the
start nor the end. It is what we do after Paris that counts. An agreement

would definitely be a step in the right
direction, but the work is not done by
the agreement itself.
With or without an agreement, we
must perform to achieve a sustainable future. For with business as usual
we will in fact outperform ourselves.
After December 11th, we can hopefully say that we will always have Paris and refer to the agreement made
during COP21 - the agreement that
forever changed the course of human development. So when we have
achieved the greatest performance
yet to be achieved, sustainability, we
know Paris was an important step in
the right direction.
BACKGROUND:
Conferences of the Parties - COPs
In 1992, the Intergovernmental Negotiating Committee (INC) adopted the
UNFCCC text at the Earth Summit in
Rio. The UNFCCC entered into force in
1994, and the following year the first
COP took place in Berlin. At COP3 in
Kyoto 1997, the Kyoto Protocol was
adopted. In 2009, the nations of the
world met in Copenhagen for COP15,
to create a new agreement to follow the Kyoto Protocol. However, the
meeting fell apart, together with the
global enthusiasm for the issue.
COP17 in Durban 2010 was a turning
point: Here, the parties adopted the
The Durban Platform for Enhanced Action, and the Ad-Hoc Working Group
on the Durban Platform for Enhanced
Action (ADP), and created the Green
Climate Fund (GCF). The ADP has been
working towards creating a new legal
instrument to be adopted at COP21,
that aims on being implemented from
2020. As before COP15, the world is
once again turning their eyes towards
the UNFCCC, and the outcome could
have a great impact on the future.

Tone G. Bjørndal
TIK MA student

“Present

policymakers

can easily be compared
to students who postpone
their homework to the
very last hour.”
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PERFORMING
ACCORDING TO
THE

NORMAL
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Ingunn Moser has studied the use of technology that is supposed to enable disabled
and elderly people. She argues that the current strategy of compensation is continuing to reproduce the boundaries between the normal and the abnormal. I have met
her to find answers to an intriguing question: What is normal?
I met Ingunn a rainy and cold fall
morning in her office at Diakonhjemmet University College. After offering me a steaming hot cup of coffee,
she enthusiastically told me about
her work and her studies of the normal. “Society will always have norms
and ideals about what or how a human should be able to perform. But
it changes. Often one thinks that the
norm is natural and can be discovered, but the norm is also social, cultural and changeable. Normality is a
construction, and one can write the
history of how one has thought about
normality and how this has been

ety that is ordered according to that
norm. One reproduces the problem,
and the individual will never reach
their goal of normality.” However,
she does not imagine a utopia where
there is no such thing as disability. “I
don’t think that a perfect universally
designed society can be achieved,
but one can make a society that is
open for more diversity and different
ways of doing things.”
A challenge to think differently
Ingunn challenges us to think differently. With the increased focus on
welfare technologies, especially re-

either or. “It was not long ago that
wheelchairs could not fit through
normal doors”, she states.
STS and the normal
Science and technology studies (STS)
has been a part of Ingunn’s research
since her master’s degree, and she
thinks that it is useful for studying
health issues.“STS gives another entrance into health questions than
other disciplines such as medicine.
It is not a corrective, but can be used
to challenge the norms and ways of
thinking”. I certainly felt that Ingunn
was able to challenge my way of think-

“It was not that long ago that wheelchairs could not fit through normal doors”
- Ingunn Moser
used in all different sorts of ways.” ,
she said. She has studied the use of
technology for people that have been
disabled after road traffic accidents
and for elderly people. “The goal was
not to focus on those who are ‘outside the normal’, but to look at what
they can tell us about what we understand as the normal. By looking at
the margins, or outside the margins,
it can tell us a lot about the normal.”
A strategy of compensation
When talking to Ingunn and reading
her work, one can sense a critique of
the way technology is used to enable
people to perform according to some
norm. She calls this a strategy of compensation. “Compensation assumes
that the norm is given, and everything is evaluated against that norm.
One says that a gap can be bridged
or compensated by the use of technology. The individual is inadequate
compared to the norm. Instead of
questioning the norm and the soci-

lated to the upcoming challenges
with an aging population, Ingunn
argues that the ideal of care and the
normal has changed. Today’s elders
should self manage through the use
of technology. Care is redefined into
being caring for oneself. This, she
says, has not always been the ideal.
“I am not against using technology
for expanding the capabilities and
ability to perform, but only thinking about gadgets and individuals
is a bit simplistic. One thinks that
the technology will be employed
and in turn enhance the human to
perform better and according to the
normal. I would ask: Can we think
differently? Can we also focus on
how the technologies can create
caring communities, rather than
individuals self managing? Can we
challenge the norms?”
This challenge is not opposed to the
current strategy of compensation,
according to Ingunn. It is complementary, rather than a question of

ing that cold morning. After finishing
up my coffee and leaving her office,
I had this feeling that I had found a
new answer to my initial question.
What is normal, you ask? It is for all
of us to decide. So, let us decide on
something that is open and inclusive.
Ingunn Moser
Rector at Diakonhjemmet University
College and professor II at the TIK centre (Science and Technology Studies).
From 2016, rector at the newly established VID vitenskapelige høgskole.
Has studied the use of technology,
telecare and welfare technology to enable disabled and elderly people. Has
studied and written about the normal.

Kristoffer Lorentsen
ESST MA student
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Breaking free from evolution
We humans are tool users, stuck within our bodily limitations. By integrating tools
into our body we could overcome these biological constraints. Can we accept the
limits of nature or will we use our technology to break free from evolution?
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Our technology has made us the
dominant species of this planet, able
to move mountains, stop rivers and
kill at a distance. But without our tools
we are not very impressive, and that
is why we keep them close. So close
that we hardly notice them. Without
shoes and clothes we would hardly
make it to work without hypothermia.
We use integrated technology like
contact lenses and hearing-aids to
enhance our senses. We even implant pacemakers permanently to
keep us alive. We are so accustomed
to our integrated technology that we
rarely think of them as being the performance enhancing tools that they
actually are. Yet there is something
futuristic and scary about cyborgs.
Being part man, part machine means
breaching the limit of being human. It
sends shivers down our spines. Still,
any old pirate can wear both hook and
wooden leg without anyone raising an
eyebrow! So why this scepticism and
fear? Let us take a look at how the
wooden leg, hook and eyepatch has
improved and how a modern Captain
Hook would be equipped.
Perhaps you have heard about the
“fastest man with no legs”, Oscar
Pistorius? He is an Olympic 400-meter runner, despite having prosthetic
legs. Since it could not be proven that
his legs gave him any advantage, he
was allowed to compete in the Olympics. But as we know, technical solutions have a tendency to improve over
time and prosthetic legs will probably
be faster than normal legs pretty soon.
They are still not as versatile as normal legs though. But they have another advantage: You can change them.
Instead of having one permanent and
versatile design, you can have several
specialized ones. Rock climber Hugh
Herr had to amputate both his legs
after sustaining severe frostbite on
a failed climbing expedition. He was
first told that he would never climb
again, but did not consider that an
option. Instead he developed his own
prosthetic legs, designed for climbing. And he specialized them. If facing an ice wall, he will put on titanium
spiked toes. If climbing rock cracks, a
rubber-foot that can be inserted in the
crack and then twisted does the job.
He also made his legs with adjustable length, an attribute that definitely
helps when you reach for the top.

Herr is now a professor at MIT and
head of the Biomechatronics research
group. They have turned the old
wooden leg into highly advanced robotic systems that are now controlled
through the nervous system just like a
biological limb. Neural communication between technology and body
is no longer science fiction. As these
limbs develop, the “strictly biological”
Olympics will no longer be the place
to watch the top performing humans.
Who can beat a wrestler with robotic
arms that are super strong, insensitive to pain and can bend and rotate
in any direction? If it sounds appealing, do not miss the Bionic Olympics
in Zurich, October 2016.
The current limiting factor in these
bionic limbs is the lack of a sense
of touch. Giving a good massage is
not easy if you cannot feel how hard
you squeeze. You need sensory feedback. This was solved at DARPA, by
implanting micro electrode arrays
into the brains of fully paralyzed patients and putting sensors on a robotic hand. The patients can now, with
their brains, control and sense touch
through this external bionic limb. They
describe the amazing sensation of
holding the hand of a family member
for the first time. Since the sensorysignals are sent wirelessly, “keeping
in touch” gets a new meaning. If you
want to hold your loved one’s hand
while on a trip to Rome, just make
sure to leave a robotic hand at home!
Instead of a text message, you get a
cuddle…
Other senses can be extended and
even invented too. A famous example
is the fully colorblind Niel Harbisson
who has a permanently attached antenna on his head with a camera that
senses colour and translates it to vibrations into his skull. He now “hears
colour” as different tones. His brain
has adapted to the technological
implant and has literally given him a
“sixth sense”. A recent upgrade made
him “see” also infrared and ultraviolet,
colours that are invisible to the human
eye.
At Stanford, a paralyzed woman who
had lost her ability to communicate,
got electrode brain implants that enables her to control a Nexus tablet

with her mind, via Bluetooth. She can
now navigate through links, search
on Google and use the keyboard with
ease. The researchers say that this is
just the first step towards fully-capable brain controlled communication
and computer interface for restoring
function for people with paralysis.
The last seven words are there for a
reason. To avoid spine shivers. All
these examples are technologies that
help disabled people and are as such
ethically uncontroversial. For now,
it seems like you have to be in a car
crash to get the coolest gadgets…
But let us put one and one together.
Put some electrodes in your brain, put
sensory-skin on a brain controlled robot and voilà, you have two bodies using existing technology. I leave it to
you to imagine Captain Hook...
If we wait for the slow process of natural selection, it will take us millions of
years to improve our physical abilities. Do we have the patience to wait
that long when we have technological
tools waiting to be added to our bodies?
We are so used to being close to our
tools that the slippery slope to becoming a cyborg might actually be
quite uncontroversial. This stands in
stark contrast to the alternative path
out of evolution - genetic modification - which have long been a taboo in
medicine. In a way this is strange. We
can kind of imagine what a biological body can do and look like, even
if it is genetically enhanced. But the
limits of a cyborg seems to be much
harder to grasp. Some even talk about
copying our minds to a synthetic brain
that does not age or die and can replicate and improve itself.Whatever one
can imagine about the end station, it
seems like we are about to set out on
the cyborg journey. Hold on to your
heads!

Oskar Åslund
ESST MA student
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EPILOGUE
We have come to an end. We tried to reach a small star, and the question is: did we succeed? As for all potential journeys, we
suppose there is the same amount of possible answers. What is certain, though, is that next semester you will find another
effort from the students of TIK, to make a new journey.
In this issue, we have presented a series of examples on the extent of human performance. Reading the cases is a journey
through human innovativeness. We have traveled through evolution, technological drift and collaborating minds. For better or
for worse, humans seem to have an innate need for pushing the boundaries.
In some cases, we might be pushing into territory where we ultimately do not want to go. Genetic modifications may be such
an area. We barely touched upon it this time, but hope to delve deeper into this in later issues of Teknovatøren.
In the opening article, we stated that human destiny is decided by our performance. All contributors to the issue have in one
way or another pointed at enhancement, or possibilities thereof. Still, it is quite clear, when reading between the lines, that
enhancement is not always for the best. Maybe it is time time stop reaching, and instead start appreciating our immediate
surroundings?
By
Oskar Åslund, Robin Reistad Fiske
and Martin Gulseth
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Are you a tech entrepreneur looking for a place to kickstart your project?

THE SIMULA GARAGE IS THE PLACE FOR YOU!
What projects do we look for?

What can we offer?
A focussed co-working space in the middle of
Simula Research Laboratory at Fornebu

Candidate projects must be:
Technology-based and ICT-related

Free access to ofﬁce facilities for up to 1 year,
including WiFi, coffee, and social events

Developing products or automated services

Support with business development, funding
applications, as well as legal and IPR issues

Run by a small team - committed fully to their

Venues for presenting your projects to investors,
researchers and potential recruits

Early stage - without signiﬁcant funding or sales
project
To know more and submit an application, please visit
www.grundergarasjen.no

LEARN | PLAN | CREATE

www.grundergarasjen.no
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Would you like to contribute to Teknovatøren?
Teknovatøren is a semi-scientific magazine published by the master students at
TIK Centre for Technology, Innovation and Culture, at the University of Oslo.
Teknovatøren seeks to illuminate issues on technological development, innovation and
knowledge production.
If you want to contribute, tip us, or just get in contact to learn more either about the
magazine or the TIK Centre in general, please do not hesitate to contact us at:

admin@teknovatøren.no

TIK CENTRE FOR TECHNOLOGY,
INNOVATION AND CULTURE
For more than ten years, the TIK Centre for
Technology, Innovation and Culture has conducted
groundbreaking research and provided high
quality education examining the linkages between
knowledge, technology, politics and society.
The Centre offers two master programmes:
Technology, Innovation and Knowledge (TIK) - 2
years
Society, Science and Technology in Europe (ESST)
- 1 1/2 years
Application deadline: 15th of April.
For more information, visit our website: www.sv.uio.
no/tik/
Visiting address: Eilert Sundts Hus, Moltke Moes vei
31, 0851 Oslo - Norway
Mail address: P.O box 1108 Blindern 0317 OSLO
Norway
Phone : +47 22841600 / Fax: +47 22841601 E-mail
address: info@tik.uio.no

