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EDITORIAL:
WHY FAILURES MATTER
“Failure” is a word with few positive associations. A failure means
that things did not work out quite as we wanted them to. Failures,
however, are a necessity for learning and growth, on both personal
and professional levels. You have to fall off a number of times before
you learn how to ride a bike. Similarly, a company must learn from
their own and others’ mistakes to improve their business. Nations
also can learn from past policy, in order to improve and plan ahead.
Failures are obviously not very appealing. Who wants to fail at
anything at all? Still, we have to face the fact that noone really
succeeds on their first attempt. If they do, they have probably learned
from the mistakes of others. We are left with a dubious relationship
with failures: we need them, or at least the lessons derived from
them, yet we don’t really want them. We dread going down that
necessary crooked path of failing and learning.
This 13th issue of Teknovatøren aims to shed light on this paradoxical
situation. The contributions to this issue both embrace and criticize
failures and point to some possible tragic consequences of them.
Among the contributors is Nora Aagaard who writes about FailCon,
a conference where entrepreneurs share the mistakes they have
made. Jørgen Tresse writes about why we often fail to make good
predictions, and Siv Helen Gjerstad argues for why sustainable
transitions are in need of greater insights into the psychological
nature of environmental behavior. These articles shed light on how
failures are connected to human cognition and behavior. Sondre
Nygaard considers how democracy is failing the poor and challenging
the American Dream. Other contributions in this issue offer differing
perspectives on failures in their own ways. I will leave it to you,
the reader, to reflect on the messages in these articles.
Henrik Andersen
Executive Editor.
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Tests of rudimentary rocket engines in the Arroyo Seco,
California 1936. Image courtesy: NASA/JPL-Caltech

JOAR KVAMSÅS

NOT EXACTLY ROCKET SCIENCE
When a rocket belonging to Elon Musks' Space
X programme exploded upon launch in September
of last year, it was a PR disaster. Not only did it
cause the destruction of a $200 million satellite
financed by Marc Zuckerberg that was meant
to expand internet services in Africa, but Musk
himself has gone out and called it the "toughest
puzzle" the Space X programme has had to solve
- a programme which ambition is to eventually
develop affordable interplanetary travel between
Earth and Mars.
Today, the idea of a rocket misfiring and exploding for
unknown reasons appear deeply unsettling. NASA has
given us the impression that launching rockets is an
exact science, the purview of only the brightest minds
of physics and engineering. In the public imagination,
rocket science is seen as the ultimate achievement of
modern physics; the practical application of an exact
mathematical understanding of the laws of nature, put
in use to explore the outer frontiers of our universe.
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Jack Parsons, source unknown

However, this conception of rocket science is
a surprisingly recent one. By most accounts,
modern rocket science originated with a small
group of graduate students known as the 'Rocket
Boys' working at Caltech in the 1930s. At the time,
rocket science - or 'rocketry', as it was commonly
known - was not regarded as a respectable
scientific area of study. Toying around with
explosive substances in the hope of launching
objects into the air was an idea reserved for
science fiction writers and lunatics. The Caltech
group soon earned the nickname the 'Suicide Club',
which became particularly popular once they were
booted off campus after blowing up part of
a university building in one of their experiments.
Getting thrown off the premises did not deter the
group, however. Taken under the wing of renowned
aeronautics professor Theodore von Karman,
the group was soon allowed back on campus,
before (after more explosive accidents) they were
given their own premises consisting of tarpaper
shacks, far from any valuable buildings. The Rocket
Boys were given a space to fail, to fail spectacularly
and loudly. And fail they did; through a series of
mislaunches and explosions, the group used trial
and error to explore the principles of rocket science
that would one day be used to land people on
the moon. By 1944, the group had attracted both
interest and funding from the US Armed Forces,
and had taken on the more respectable name the
Rocket Propulsion Laboratory.
In accordance with the popular conception at the
time, the Suicide Club was populated by its fair
share of eccentric characters. Among these was
the larger-than-life personality Jack Parsons,
a high school drop-out and self-taught chemist
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who became a central figure in early rocket fuel
research. He was recognised for his talents as an
amateur rocket enthusiast and his expertise on
powder explosives, the latter of which he enhanced
by visiting industrial accidents to determine the
cause of explosions. Parsons was also an avid
occultist, and was in 1944 discharged from the
Jet Propulsion Laboratories for his involvement
in the Thelemite group Ordio Tempio Orientis.
Having been ousted from the rocketry community
after being accused of espionage during the 50's
McCarthyism, he died at age 37 from an explosion
in his home laboratory. While his importance to the
US rocketry programme was long downplayed,
it has in later years been recognised in a series
of biographies with titles such as Sex and Rockets
and Strangle Angel: The Otherwordly Life of
Jack Parsons.
The story of Parsons and the Caltech Rocket
Boys gives us some perspective the most recent
developments of modern-day space travel. While
Elon Musk's dream of a colony on Mars seems
like the works of science fiction now, the idea is
nowhere near as outlandish as the idea of rocketpropelled travel was in the 1930s. And while it
might seem far-fetched that interplanetary travel
should spring from the dreams of an internet
billionaire, Musk would certainly not be the most
eccentric character to have a defining impact
on human space travel. Lastly, failed attempts
and unforeseen setbacks are an integral part
of research and invention. And when you are
researching rocketry, you should not be surprised
to see those mistakes come in the form of great
big explosions.

HENRIK ANDERSEN

MOVING OUT OF
THE IVORY TOWER
Science is in crisis. Despite an enormous
increase in productivity, and millions of articles
published every year, science is failing one
of its core principles: Objective and verifiable
truths. “The free play of intellects” is not what
pushes science forward, it is rather a threat
to science. In order for science to be saved,
it must open up to the general public and be
humble about its limits and its accountability to
society. At least, that is the message in Daniel
Sarewitz’ widely read “Saving Science” (2016).
The success of science
For the past few centuries, science has provided
society with huge technological progress.
From vaccines and medicine, to ever more
effective ways of transportation. Science is today
so entangled in society, that it is hard to talk about
science and society as to separate entities.
Almost every aspect of human life is affected by
science - from birth control, to parent leave, 		
to youth psychology, to cancer therapies - science
is with us from before we are conceived to our very
last breath.
As a result of these grand advances, science has
been attributed with ever growing responsibilities
and respect. We talk about the knowledge society,
where everything is or will be solved or explained
by science. The privileged role of science is
however under threat. The competition for scientific
funding is tightening, and the merit of all scientific
action is also judged by the needs of society.
This has resulted in more funding for engineering
and physical sciences, and questions about the
real benefit of the humanities and social sciences.
It has also resulted in research that exaggerate

findings. Articles with supposedly groundbreaking
findings tend to get cited, articles who check those
findings rarely do.
Problem solving and program research
In 1945, Vannevar Bush published Science the
Endless Frontier, where he states the importance
of the “free play of intellects”. Leaving curious
scientists to solve problems of their interest
would result in major scientific and technological
advances, according to Bush. The message of
Bush was welcomed and resulted in an enormous
increase in funding for basic science. One of the
major enablers for this was the science behind the
atomic bomb, which showed how basic science
can result in huge technological leaps. This was
also the prediction for the future of science.
Contrary to Bush’ predictions, scientific and
technological advances have largely been the
result of programmatic research, largely funded
by institutions like DARPA. The cold war brought
major funding for military program research that
gave us the technology underlying GPS and almost
every component of the Iphone. 				
Surely, basic research has resulted in many
important scientific and technological contributions,
but the major technological leaps have almost
always been connected to some real-world problem
in need of a solution. As an example,
the technology underlying incubators for premature
babies is a direct application of the technology of
space suits. Would we even have this technology
without the massive funding for space travel during
the cold war?
Replication problems
Science faces many challenges today, despite
TEKNOVATØREN 13/2017
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Replication problems
Science faces many challenges today, despite
its historical success. The very norms internal to
science are under threat: Science is supposed
to provide us with objective and verifiable,
independent truths. Recent replicability projects
have shown that much of our scientific knowledge
does not live up to this ideal.
The last years have seen a growing concern about
the reliability of peer-reviewed science. One of
science’s problems is that it is in part judged by
citation, a system that is not always reliable.
In this case, some articles that contain major
flaws have been cited and used by other authors,
and their articles have also been cited numerous
times. Unreliable knowledge then solidifies and
confusion arises. Furthermore, a biotechnology
company recently found that only six out of fiftythree “landmark” studies it sought to validate
could be replicated. Lastly, a compilation of nearly
one hundred fifty clinical trials for therapies to
block human inflammatory response showed that
even though the therapies had supposedly been
validated using mouse model experiments,
every one of the trials failed in humans.
Science is in a state of rapid evolution, but it seems
to lack sufficient means to make sure that the
science good, reliable and replicable.
Prescription: opening up to society
Daniel Sarewitz points to several challenges facing
science. Not all of them can be mentioned here.
Instead we should address how to solve this crisis.
Sarewitz says that science needs to open up to
society and be humble about its responsibility
to the general public, and also be humble about
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what science can and cannot do. One of the
reasons why science should “open up” is that it
fails to communicate to the general public what it
is actually doing. Many areas of science are today
so advanced that even undergraduate students in
their discipline have problems understanding the
research. Science is tricky, as it should be.
But this does not exempt scientists from explaining
what the purpose of their work is all about.
Better communication can both help legitimizing
research and open up for more funding, as well as
involving the public in the scientific enterprise.
Science with and for society
Since 2012, European science policy has focused
on these problems and formulated a vision for
“Science with and for society”. Out of this comes
the work on RRI - responsible research and
innovation. Responsible research and innovation
is an attempt at involving stakeholders in scientific
enterprise and technological development.
RRI has become a way of incorporating societal
concerns, “grand challenges” and ethics into
research and business development. By doing
so, science is held accountable for its impact on
society. It also reflects science’s need of public
funding. It must therefore be clear what the
purpose of scientific endeavours are, and how they
contribute back to society.
These trends might be a way for science and
society to get more in tune with each other, and at
the same time solve some of the problems integral
to science.
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JOAR KVAMSÅS

CSI:MALEFICIO
Serial, The Jinx, Making a Murderer. The last
few years has seen an upsurge of documentary
serials that deal with the complexities of
figuring out what and who perpetuated crimes.
And how easily eyewitness evidence can
be forged, falsified, twisted and in general
unreliable. Oftentimes, the question of guilt
comes down to the opposing stories of a
witness and the accused. What do we do in
cases where the crime is too serious to ignore,
but the truth about it is hidden from us?
The modern day response is to hope that forensic
science can give us the answer. Prosecutors have
already for a few years lamented the supposed
"CSI-effect", claiming that shows such as CSI:
Crime Scene Investigations have shaped the
public imagination and made jurors expect widely
available and technically advanced forensic
evidence in order to convict. With its fingerprints,
ballistics identification and DNA evidence, the
sterile and futuristic forensics lab can apparently
provide the objectivity and accuracy that
eyewitness testimony lacks.
The problem of whether to trust testimony is not
a new one, and neither is the impulse to seek the
truth by some impersonal and objective force.
Perhaps the most infamous of these was the
medieval practice of Trial by Ordeal, in which the
accused were put through some kind of painful and
wounding treatment, such as walking across redhot ploughshares, or walking a number of steps
while holding a red-hot iron. Interestingly, the
ability of the accused to withstand this torturous
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treatment was rarely the factor deciding guilt or
innocence. Rather, these trials functioned more
like empirical experiments; one common practice
was to bandage the burn wounds, and guilt was
determined by inspecting them three days later to
see whether healed healthily, or were infected.
In his book Strange Histories the British historian
Darren Oldridge emphasises how medieval belief
systems were not, contrary to common perception,
dominated by irrationality and hysteria. Rather, he
claims, people of the medieval period were both
moral and reasonable - the difference lies in the
baseline axioms that made their world view so
different from ours. The first axiom entailed that
truth could be found by the authority of ancient
texts, the most prominent being the scriptures
of the Bible. Secondly, it was assumed that the
world was inhabited by a mass of invisible forces,
including spirits, demons, witchcraft and curses. 		
In a magic-induced universe ruled by an omniscient
and interventionist God, trial by ordeal was not an
unreasonable practice.
Trial by ordeal was usually a last-case solution
where no other testimony or evidence was
available than that of the accused or the accuser,
such as sexual infidelity or heresy. It was not
uncommon for the accused themselves to request
trial by ordeal, in order to prove their piety and
innocence. While trial by ordeal is nowadays most
often associated with witch trials, they were actually
rarely used in these cases. Instead, confessions
were usually obtained through torture. Ironically,
those accused of witchcraft would probably have

had better chances of acquittal had they undergone
trial by ordeal instead. Interestingly, the practice
of trial by ordeal was not ended because of a
changing understanding of truth and reality in the
medieval period. Rather, its outlawing was based
on the axioms that inspired it: Holy scriptures did
not actually sanction judicial ordeal, and the church
declared that no court could demand a miraculous
result from God. What then about the axioms that
leads us to increasingly rely on forensic science
in modern court rooms? The chemistry sets and
apparatuses of the forensics lab hold the promise
of being everything that human testimony is not:
Objective, unbiased, not open to interpretation.
In recent years, many of the most used forensic
techniques have come under scientific scrutiny,
including fingerprint matching, the practice of
matching bullets to firearms, and burn patterns in
fire investigations. A 2009 report by the National
Academy of Sciences in the US claimed that
among the most common techniques in forensic
science, the only methods that have passed the
standards of modern scientific scrutiny are those
that have been recently developed, such as DNA
testing and drug screenings.
Much like the medieval condemnation of trial by
ordeal, modern criticisms of forensic techniques
is not brought on by a paradigm shift in how we
think about truth and judgment. Like the medieval
Christians, we do not reject our source of truth and
its nature - rather, we acknowledge that our power
to reveal the truth by manipulating the world is a lot
more limited than we would like.
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For a refugee, the lack of identity documents is far more than just an inconvenience.
Being able to prove their identity is essential for refugees and people in humanitarian
crises to get the medical and financial help they need. To solve this problem, hackers
are now exploring the possibilities in blockchain technology to provide viable identification.
TEKNOVATØREN 13/2017
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EMILIE SKOGVANG

IDENTITY CRISIS
Earlier this year, Innovation Norway and the
UN agency UN Women signed an innovation
agreement that will promote gender equality by
exploring the possibilities in new technologies.
The purpose of the partnership is to connect
the challenges identified by UN Women to
Norwegian solutions that can help empower
women all over the world.
Double jeopardy
UN data shows that female refugees are less
likely to survive than male refugees.
Women who are unaccompanied, pregnant or
elderly are especially at risk. Girls and women are
more likely to be left behind in humanitarian crises,
and they represent a big part of the total number
of people who do not have access to identity
papers. When women cannot document their
identity, it makes it impossible for them to acquire
basic health- and financial services. They will not
get residence permit or work permit, access to
education or health services, and basically not be
able to take part of the society or get help in any
way. UN data also shows that there are 1,5 billion
people in the world who are not included in the
financial infrastructure because they do not have
access to identity papers. Being able to prove their
identity, women will be empowered to take charge
of their own lives Today, women are left in a double
jeopardy, not only being refugees, but also being
women with fewer possibilities and rights than male
refugees. As a result of the innovation agreement
between Innovation Norway and UN Women,
some of the greatest Norwegian and international
tech-minds, creatives and social forces will gather
in Oslo in May 2017 for a so called 36 hour
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hackathon with the aim to “crack the code” to come
up with a solution to the issue of identity through
blockchain technology.
The blockchain revolution
What is blockchain technology? You have probably
heard about the virtual crypto currency Bitcoin.
And no, it is not just money for nerds.
Bitcoin is a digital currency based on blockchain
technology, which blockchain enthusiasts claim
will revolutionize the economy. A blockchain
is a decentralized, distributed database with
built-in validation. The blockchain is a ledger of
records arranged in data packages or blocks that
use cryptographic validation to link themselves
together. The blocks form a chain, and each block
has a timestamp and a link to the previous block.
What is so interesting, and some would say
revolutionary about blockchain, is that it eliminates
the third party middle man from all transactions.
In the case of Bitcoin, this means that the banks do
not have to validate the transactions because the
blocks are self-validating and totally secure.
The blockchain ledger is not stored in one location
like a bank, but is distributed and public.
The block validation system ensures that nobody
can tamper with the records. Old transactions
are preserved in the ledger, and new are added
irreversibly. Anyone in the blockchain network
can check the ledger and see the exact same
transaction history as everyone else.
However, blockchain is a technology which is not
limited to financial transactions. It can also be
applied to a wide range of areas including digital
proof of identity.

Taking refuge in blockchain
In the humanitarian context, blockchain technology
can be used to build up a digital proof of identity.
The blocks in the chain can validate each other
without intervention from intermediates. In cultures
where men control women’s financials,
this can liberate women in many ways.
Blockchain makes it easy and safe for anyone to
build and maintain immutable and secure personal
records and to transfer digital assets directly
without intermediates or additional costs. In this
way girls and women in humanitarian crises will be
able to have safe records of important documents
that are needed to rebuild their life and participate
in economic activities after a crisis. If this project
succeeds, it can empower refugees all over the
world to take charge of their own lives and get the
medical and financial aid they need.
We believe that technological innovations - so
called blockchain technology- can contribute to
giving women the help they need in a crisis.
Many refugees fail to prove their identity, and by
giving women the chance to identify themselves,
they can be included in the financial infrastructure.
It will make it easier for the people giving and
receiving help, and also for women’s work - and
financial possibilities after a disaster,
explains Ingvild von Krogh Strand, responsible
for the blockchain project in Innovation Norway.
Author’s note: This article was written in April, about three weeks before
the hackathon took place.
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Aerial view of Greenwood, Seattle, Washington, U.S., 1969
Image Courtesy: Creative Commons

The Death of the American Dream.
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SONDRE JAHR NYGAARD

THE DEATH OF THE AMERICAN DREAM
Wealth tends to accumulate. Growing inequality
of income is threatening the order of society
and is one of the biggest failures of our time.
The mechanisms that are contributing to this
increasing inequality can be seen on all levels:
from inequality between countries to the same
disparity between neighbourhoods in a city.
The idea of the American Dream is that every
person has the potential to realize his or her
aspirations through hard work. The American
Dream is not limited to the United States. It
has become a widespread mode of thought in
Western European countries as well. Despite
the fact that these values are widely embraced,
the map is very different from the terrain.
Some years ago, the book “Capital in the 21st
century” by French economist Thomas Piketty
created a big stir among policymakers and
researchers alike. Piketty showed that the income
gap between the rich and the poor is ever widening.
The richest 1% are accumulating much more wealth
than the rest can make through labour efforts alone.
This results in a cycle where those who are very
rich have the means to accumulate even more
wealth at the expense of others.
An important aspect of the American Dream is
upward social mobility, making a better life for
yourself and your family. Using statistical analysis,
the economist Raj Chetty claims that mobility
between classes is not just a matter of personal
skills, but also a matter of geography. Chetty says
that the chances of moving between social classes
are highly dependent on which neighbourhood
you are living in. He explains it as the importance
of the environment around you. Neighbourhoods
in different social strata vary in the quality of their
schools, education levels of residents and quality
of life in general. Can one therefore say that people
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from lower and higher class backgrounds are equal
and have the same opportunities to succeed?
Higher education is a good indicator of upward
social mobility. With higher education, you have
access to a wider range of jobs with better pay and
increased cultural capital. Research shows that
the more you are exposed to books from an early
age, the more likely you are to undertake higher
education. University entry, though,
is dependent in part on results from earlier
education. Higher education can also be
expensive, such as in the UK or the US, which
may create barriers for potential students coming
from low-income families. Evidence in Norway
however suggests that parent income is not as
important for choice of education, where the
government provides free education.
While Chetty’s studies are based in the US,
similar trends can be seen by looking at cases in
Norway. If you were born and raised in Finnmark,
for example, the likelihood that you will undertake
higher education and move to a social class higher
than your parents is much lower than for someone
born and raised in Oslo. The proportion of people
having more than four years of higher education
in Oslo is about 19.3 percent, the highest in the
country. In Finnmark, this amount is 5,9 percent.
Combine this with the flow of people moving from
Finnmark into urban areas further south, and the
future of Finnmark might look grim - as is the case
for any other sparsely populated place in Norway.

considerably among neighbourhoods in the city.
In Stovner, the least educated part of the city,
the population with higher education is
approximately 23 percent. At the opposite end
of the scale, St.Hanshaugen´s higher educated
population is almost three times greater, with over
60 percent of residents having higher education.
Ever-increasing inequality in our society is not just
a problem in and of itself, but it also leads to more
distrust between people, and between people
and the government. Distrust may lead to people
abstaining from paying taxes, such as we have
seen in Southern European countries,
or civil unrest and subsequent police brutality,
like we have seen lead to the black lives matter
campaign in the US. Trust is among the critical
pillars for a democracy to function well. Norway
enjoys a high degree of trust, but this trust does
not come from nowhere. It comes in part from
giving people chances and opportunities to make
use of their skills and potential.
To solve the problem of inequality, we cannot sit
back idly and hope for a resolution to come.
We need to enact policy which can work to
minimize extreme income inequality.
The mechanisms which strengthen this
inequality exist on global, national and local
levels, which calls for a holistic perspective on
the problem. Achieving the American Dream may
prove extremely hard, if not impossible, if you
aren’t born in the right place at the right time.

But what if we break these numbers down on a
local level? Are you destined to a have a future in
society’s elite if you are born and raised in Oslo?
Well, that depends largely on which part of the city
you are born and raised. Though the data are a bit
rough, the trend is still clear: education levels vary
TEKNOVATØREN 13/2017
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JØRGEN TRESSE

BIAS-DEBASING BAYES
“Prediction is very difficult, especially if it’s about
the future.” - Niels Bohr.
We, as individuals and as a species, make
predictions about future events all the time.
Yet we keep getting many of them wrong,
and it often seems like we’re unable to improve
our predictive abilities. I present here a
roadmap to uncertainty, risk and the failure of
predictions, hoping to leave us all a bit wiser
regarding this everyday activity.
Cognitive biases
First a word on the difference between risk and
uncertainty. A risk is something you take when
you know the probability of different outcomes.
Uncertainty is what you have when you don’t know
the odds of different outcomes. Walking home from
work today, you take a chance of dying in a traffic
related accident. However, you know that the risk of
this happening is low, so you deem it an acceptable
risk for walking home. Compare this to the fear
many have of flying, or of terrorism.
These risks are certainly much lower, but there are
so many uncertainties involved, that the perceived
risk is higher. This leads us to adopt anti-terrorism
measures much more quickly than traffic safety
measures. This in turn says something about
how we perceive the probability of future events
happening - in other words, our predictions about
the future.
In addition to perceived risk, we have other
cognitive biases – failures, if you will – that
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affect our ability to clearly and accurately predict
outcomes of events. Take for example availability
bias. Many studies suggest that we have an
easier time remembering and drawing upon
things that we are more exposed for, in uncertain
situations.This makes sense, but it skews our
predictions. Survivorship bias is another one,
which is a sampling bias based on only looking
at the survivors of an event. During World War II,
Abraham Wald famously helped the American Navy
build sturdier airplanes. Before Wald,
they were reinforcing planes based on where
returning planes had been hit, not realizing that
they were reinforcing them where a plane could
sustain damage and still survive the trip. Wald
recognized that their samples consisted only of
survivors, and they had hence failed to consider
where fallen planes had been hit. Reinforcing the
planes instead where the survivors had not been
hit, drastically reduced the number of fatalities.
Furthermore we have the gambler’s fallacy –
the belief that just because something has had the
same outcome many times in a row, the outcome
is bound to soon change. The chance of a coin toss
coming up heads is 50%, regardless of how many
times you have thrown heads in a row.
When simulating coin tosses – that is, writing down
what is considered a reasonable result of coin
tosses without actually tossing them – people have
been found to write down too short streaks.
After maybe four or five heads, they feel that they
TEKNOVATØREN 13/2017
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have to switch to tails, even though with real coin
tosses you can easily get eight or more heads
before tails show up. Humans are very good at
finding patterns in data, and reacting accordingly,
which gives us many evolutionary advantages.
As many a gambler will have experienced,
however, being good at finding signal in the noise
does not always work to our advantage.

to stand out from, but also because experts like to
make predictions in others’ fields (catchily named
ultracrepidarianism). This leads many experts to
disregard common sense, in a way inadvertently
creating their own blind spots, without even
realizing it. Just being aware of your blind blind
spots, so to speak, allows us to counteract some of
their effect. My proposition? Think probabilistically.

The unknown unknowns
All these biases and pitfalls can be summed up as
snap judgements – cognitive heuristics,
or shortcuts, that allow us to make decisions
quickly, without having to stop and consciously
process all the information we are bombarded with
everyday. The Nobel laureate Daniel Kahneman,
along with his collaborator Amos Tversky, is one
of the best-known scientists within the field of
heuristics and biases. In his 2011 book, Thinking,
fast and slow, he lays out the differences between
two “systems” we all have – system 1,
which calls all the snap decisions, based on
heuristics we already have discussed, and system
2, which consciously processes information before
acting on it. When it comes to making predictions
about future events, we could all benefit from
slowing down, recognizing our blind spots,
and putting system 2 in charge.

Predicting the unpredictable
One of the great proponents for increasing the
accuracy of predictions is Nate Silver. He started
the political website FiveThirtyEight, and correctly
predicted the results in 49 out of 50 states in the
2008 US presidential election. This improved to 50
out of 50 in the 2012 election, solidifying Silver and
his team as top forecasters in the game.
In statistics, the reigning paradigm for more than
a half century has been testing a null-hypothesis
(which posits that there is no relation between the
variables you are examining), and disregarding
it if a certain value passes a critical threshold,
thereby strengthening your belief in there being a
relationship between said variables. (All statistics
nerds, please disregard my oversimplification of
the method.) While a mathematically sound way of
finding correlations, it has a few shortcomings.

Of course, recognizing our blind spots requires us
to be aware of them in the first place – so-called
known unknowns. Former US Secretary of Defense
Donald Rumsfeld also gave us two other “knowns”:
known knowns – which is simply what we’re aware
of that we know – and unknown unknowns, which
is the real kicker. You can’t correct a prediction for
unknown unknowns, because, well, you don’t know
what to correct for. Yet being aware of the fact that
there are unknown unknowns, is a giant leap for
making more accurate predictions. A famous study
by Philip Tetlock found that experts were often no
better than amateurs at predicting future events,
even though they stated their predictions with great
confidence. This is in part based on the wisdom of
the crowd, which experts almost by definition try
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Firstly, the critical value may in some cases seem
arbitrary, and indeed it is. The critical value simply
represents how accepting you are of being wrong.
Second, your results really only tell you something
about your sample of the population. If we could
do the impossible task of testing every individual
in the population, there would be no need for the
prediction in the first place, so you are always
operating with a part of the whole. Thirdly, as the
more savvy of you will have noticed, I use the
word “correlation” instead of “causation” for a
reason. A correlation does not ensure a causation,
and that leads me to the final point: statistical
generalization is good for saying something about
the state of affairs, but not always a good predictor
of the future. For predictions we’re better off using
another tool, which has gained a lot of traction
TEKNOVATØREN 13/2017
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LIFE AFTER GRADUATING
Vegard worked as a research assistant before he started working
in a market analytics firm. Martin has travelled and been working
at the Norwegian Embassy in Havana, Cuba.

lately: Bayesian statistics.
Bayesian statistics, named for Thomas Bayes,
encourages looking at the world through Bayesian
probabilities, which is simply the act of assessing
the chance of an event based on the chance of it
occurring and your prior expectation of said event
occurring. If said event occurs, you update your
prior to fit the new data. Sounds intuitive?
Bayes reportedly thought so little of his findings that
he didn’t even find it worthwhile publishing. Imagine
you test positive for a rare disease.
Your doctor tells you that it’s correct 99% of the
time. So how likely do you think it is that you
have the disease? This depends on your prior,
which is how likely you thought it was that you
had the disease in the first place. If the disease
is sufficiently rare, even a 1% error margin will
amount to many people getting a false positive,
so maybe you don’t need to be so worried.
Of course, if you have a second, independent test
that also turns up positive, you can be quite sure
that you indeed have the disease. Your prior in this
case is not the chance of having the rare disease
(say 1/1000), but the chance of having the disease
and having been tested positive for it before.
Updating your probabilities for future events after
an event happens seems like a no-brainer. As they
say: once bitten, twice shy. However, this may lead
us to premature conclusions. The most difficult part

of prediction is figuring out your priors,
which is hard to do post-event. This leads us
back to our cognitive blind spots. After being
hit by lightning you might never go out during a
thunderstorm again, even though the chance of
being hit is small. Your experience trumps your
prior, and suddenly a one-off event defines how
you interact with the world. Keeping in mind that
events have a probability of happening, and that
the happening of an event should only make you
update your belief in the probability of it happening,
we might all make both more accurate forecasts,
and keep the door open for a discussion about
events, the future, and the truth.
So how did Silver’s FiveThirtyEight do in the 2016
election? Well, they missed the fact that Trump
would win, but they gave him a much larger chance
of winning than most other forecasters. As election
day rolled around they had Trump at around a
30% chance of winning. This would imply him
winning three out of every ten elections, which
is far from an assured loss. Having a grasp of
probabilities and error margins, this led to the team
at FiveThirtyEight to not be surprised by his victory.
Understanding probabilities like these is something
we do everyday, even if we’re unaware of it. If you
predicted that three out of every ten times you
went outside, you would get hit by a car, you would
probably start staying indoors.
But hey, what do I know? I’m no expert.
And perhaps that’s for the best.
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Bachelor's degree: North-American Studies

MA specialization: Innovation Studies
Bachelor's degree: Social Anthropology

What did you write about in your master thesis?
My master thesis was about how a company
(Telenor Norway) can use customer feedback
in their innovation processes. I analyzed around
50 000 free form text messages from Telenor
customers, 5000 tweets written about the
company, as well as interviewing employees
working with innovation in the company. I found
that customers can be a source of smaller
innovations and inform major decisions that lead
to larger organizational innovations.

What did you write about in your master thesis?
My thesis was about how the Norwegian hospitals
works to follow up new and possibly system
changing ideas by hospital employees to enhance
and facilitate improvements. The innovation
literature emphasizes the importance of innovation
actors and contributors within hospitals, but at the
same time, there is lack of qualitative knowledge
on how these processes occur and develop.
I wanted to contribute to this literature by studying
eight different ideas and innovations at Sunnaas
sykehus, a Norwegian hospital.

What have you done since graduating from TIK?
After graduating, I first spent a little over a year
working with research at the TIK Centre. First on
a paper about organizational innovations, and
second on a project on how ICT affects happiness.
Now I work as a Junior Consultant at Opinion,
a market analytics firm.
In what ways has your TIK education
been useful for your career?
Without the TIK education, I could not have had
any of the jobs I’ve had. I have benefitted from
practical skills that I use every day such as
interviewing people, structuring a text properly,
writing better and presenting better. Perhaps most
importantly, my TIK education made me sit down
for a whole year and focus on a problem, banging
my head against the wall until something good
enough came out. I know that is a skill I will always
need going forward.
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What have you done since graduating from TIK?
This last year I have been living abroad. First in
Argentina where I did some post-studying,
but also some traveling. I have learned the
importance of a good, heartbreaking and sexy
tango and the incredible atmosphere at an
Argentinian football match. Since Christmas,
I have been working at the Norwegian embassy
in Havana, Cuba, an extremely interesting and
special country to live in.
In what ways has your TIK education been
useful for your career?
To be quite honest, this question comes a little early
in my career. At this stage, I am not even sure I
can call it a career? Nevertheless, what I have
experienced is that there is an interest in persons
with our particular background, and our expertise
is relevant for a wide range of working fields.
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#IgnoringTheStateofDenial

13 views

Anne Waldermarsen

I went to the library the other day, looking for a
new book on environmental psychology that I
wanted to read. When I discovered that neither
of the two copies of the book were checked
out, I was happy that I could pick it up right
away. But as I kept thinking about it, the fact
that nobody else was reading the book was
just disappointing. Why don’t we care more
about the psychological aspects of sustainable
transitions?
Eighty percent of Norwegians believed that climate
change is caused by human activity in 2015.
So most of us do admit that we are the source of
environmental changes. Yet we don’t feel much
personal responsibility to do anything about it,
nor are we willing to make significant sacrifices
to make a change.
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At the Center for Technology, Innovation and
Culture (TIK) we talk as if climate change and
global warming is something that will have
significant impact on our lives if we don’t take
serious action. We talk about the policy changes
that we need to make in order to be able to adapt
our fossil fuel-based lifestyle to the goals of
sustainable development. But do we know enough
about how people react to and act upon this
information about climate change, and the policies
that are put in place to counter it?
Research on environmental psychology and
behaviour is not a large academic field, but it is
growing. The interesting thing about exploring
these aspects of human mind and behaviour is
that they are often less intuitive than we might
think. One would assume that people who
care about the environment would act more
environmentally friendly, having a lifestyle with
less carbon emissions than those who do not care.
However, recent studies suggest that there
is no link between the desire to project an
environmentally friendly image and environmentally
friendly behavior. Neither energy use in travel
nor consumption with significant impact on the
environment seems to be affected by people’s
attitudes. Denial and irrationality are important
aspects of the human mind, and so we need to
address them.
Another example I find interesting is how studies
indicate negative spillover effects from one
environmental activity to another.
Festinger’s popular theory of cognitive dissonance
would predict a catalyst effect between one
environmentally friendly behaviour and another,
but on the contrary people can actually be
less prone to do more environmentally friendly
measures when already doing some. It seems
like instead of being motivated to adopt a more
environmentally friendly behaviour profile,
people feel like they contributed enough to
the ‘common good’ already. Being a student at TIK
and a cautious optimist I do believe that technology

plays a significant role in successful sustainable
transitions. That being said, it turns out that those
of us who believe in new technology as the key to
the reduction of carbon emissions are less willing
to change our own consumption behaviour.
Most people acknowledge the fact that our
behaviour is involved in climate change, yet
we worried less about the greenhouse effect in
2013 than in 1989. That is a strange discovery,
considering how scientific evidence has been
significantly strengthened the last two decades.
Psychologist and economist Per Espen Stoknes
describes how information about risk, like the risk
of global warming, is too abstract and too distant
for us to actually be frightened, and how that
impacts our willingness to adjust our behaviour.
These are just a few examples, but they illustrate
how human environmental behaviour is very
complex, and that it is difficult to anticipate
people’s perceptions and behaviour.
Stoknes elaborates on the paradox of being aware
of global warming, and yet keeping up what can
be considered self-destructive behaviour. He puts
it very accurately: We pretend to be rational, while
behaving irrationally. We need to understand
the relevant psychological processes and the
barriers in our ways of thinking before attempting
to modify human actions. Certain measures might
even have negative effects on carbon emissions,
thus not knowing anything about environmental
psychology may lead to ineffective measures
and policy.
Though I am loath to admit it, an army of
environmental psychologists is not going to save
us from destroying our planet. Nevertheless,
I think it is important that we take people’s
behaviour and the underlying processes of that
behaviour more into consideration. After all,
it is nothing but human behaviour that will
determine whether we succeed or fail in
stopping global warming.
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PACKAGING IN THE 21st CENTURY
About one third of the food produced never
makes it from farm to fork, according to the
UN’s Food and Agriculture Organisation. Food
waste is a growing and global issue, plastic
packaging is just one part of it. Plastic is an
important material when it comes to food
packaging both due to low weight and good
protection qualities. However, it isn't very
sustainable.
Squishy water
Skipping Rocks Lab is on a mission to eliminate
plastic water bottles. Their first product, Ooho!,
is a biodegradable and edible capsule for water
made from seaweed. The gelatinous packaging
is compostable and edible, and meant to be
peeled off like fruit. The process they are currently
developing allows for them to be made on the
spot, just before consumption, eliminating the
need for trucking bottled water long distances.
Ooho! tastes and hydrates the same as water,
yet it doesn’t pollute and puts an end to the ugly
footprint plastic bottles leave on the environment.
They are currently being trialled at events as an
alternative to plastic bottles. Whether people are
ready for drinking from a squishy, jellyfish-like blob
remains the question.

Fungi packaging made out of Mycelium. Image Courtesy: ecovativedesign.com
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Food waste turns packaging
Food ends up as waste for a number of reasons.
Badly stored produce, produce that goes bad or
that gets damaged under transport, items that
never get picked off supermarket shelves, food
that is marked with wrong expiration dates or
that goes out of date, and improper packaged
items all ends up in landfills. On top of that come
all the resources that go into producing the
food and transporting it. With changing values
and increased awareness, many companies
and organisations are making honest efforts in

reducing food waste. Researchers at Egypt's Nile
University are doing similar things with shrimp
shells. They buy shrimp shells discarded by
restaurants, supermarkets and local fishermen at
low prices, and use it to make plastic. Chitosan
is the key component from the shrimp shells
to creating eco-plastic. After being dissolved
and dried, the plastic can be used to make
anything, including packaging. The plastic also
has antibacterial properties. Estimates today
suggest Egypt imports around 3,500 tonnes of
shrimp annually, which produces about 1,000
tonnes of shells as waste. Making a sustainable
product from the waste is a step forward in
green packaging and in the circular economy.
Although the biodegradable plastic bags aren’t
commercially available yet, the project does have
the potential for large-scale industrial production.
The packaging issue
Plasticoceans.org reports that production of plastic
is nearly 300 million tons annually, half of which is
for single use. Packaging is the largest end use
market segment accounting for just over 40% of
total plastic usage. IKEA is one of the companies
that are looking to swap plastic packaging for
smarter and more environmental solutions.
And so, out goes polystyrene and in goes fungus.
The fungi packaging, developed by US based
firm Ecovative, will be a huge step forward for the
furniture giant - moving from polystyrene, which is
tricky to recycle, to a biodegradable option.
When a retailer the size of IKEA is making a clear
effort to reduce their use of plastic, to satisfy
customers wishes and to have a greener footprint,
it indicates a major shift.
We are still a long way from making packaging
waste disappear. But dude. We’re working on it.
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MOVING BEYOND ARTIFICIAL INTELLIGENCE?
Artificial intelligence has in many ways failed as
an idea, despite the huge attention it continues to
receive. We constantly believe that the technology
is about to bring about change of epic proportions,
and possibly redefine what it means to be human
in the process. In many ways, the popular construct
of AI is an expression of something that has been
much harder to define than commonly thought.
It is caught up in a battle for status between the
philosopher and the scientist - largely leaving
unexamined the technologies themselves, and the
role they play in society.
With all new technologies, it can be difficult to
separate fact from hype, but let's aim straight for
the gut of this issue. The issue with our conception
about AI is that we are not talking about a specific
technology, but instead about the borderline
between what is mechanical and what is conscious.
Alan Turing famously defined the test of AI as
whether or not a computer could convincingly pose
as a human. That is why the persistent problem
with our way of conceptualizing AI has been that
we disregard each attempt at it the minute we can
see through the principles by which the machine
operates.
Take for example IBM's Deep Blue, which in 1997
was the first computer to beat a chess world
champion under regular time controls. While this
was an impressive feat, anyone who has played
a chess bot would know that the interaction is
not much different from one you would have
with a hand-held calculator. Even though the
mathematical principles that allow answers to
appear instantaneously are genius, the technology
itself isn't - and it doesn't capture our imagination.
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The year of AI
2016 has been hailed as the year in which the
public woke up to the realities of AI technology.
In the business world especially, AI has become
a major buzzword. Firms are selling products that
help other businesses improve their marketing
and communication, project management, human
resource management and much more, all through
so-called AI technologies. But what does it mean to
say that AI exists today, and how does it differ from
our ordinary computing technology?

Moreover, it is the combination of tasks that make
these computations hard. The dream of an artificial
intelligence that makes a machine able to deal with
'the task at hand', whatever that might be, is still
out of reach.

We have grown used to the idea that machines are
built to last and to persist in the form and function
in which they were designed. The entire idea of
man overcoming nature builds on the premise that
we build enclaves in which the degenerative effects
of the cyclical nature of life are shut out. But the
computer is different: it is meant to change over the
course of our interactions with it. With our evolving
use of computers today, no one could build or
design one that would be expected to last.
The ordinary modern-day computer already
straddles the dichotomy between natural and
mechanic. It is meant to degenerate, albeit within
the confines of its own system - computers already
have programs installed that make this
process automatic.

Rather than approaching this kind of 'general
AI', recent AI breakthroughs have come by
connecting machines to large data-sets and
letting them specialise on one task within a huge
array of 'situations'. While these AIs can hardly be
ascribed autonomous agency, this is not to say
that these tools cannot be extremely useful. The
breakthroughs of the last few years have come
from the release of a few highly prominent technical
developments among the giants of the digital
landscape. IBM Watson is already being taken in
use by nurses across the world to answer difficult
questions which earlier required a specialized
doctor to answer. What is more, IBM Watson will be
used as a principle agent for companies to adapt
their 'connection to the cloud' in ways that single
companies cannot afford to develop by themselves.
Companies like IBM are selling technologies that
allow these firms to go into alliances with each
other, send their data through some database and
over time benefit from the algorithm that is coproduced through information economies of scale.

The idea of machine learning is based on the
premise that these forms of automatic regenerative
processes could incorporate processes of change
that separate them from the previous design
of the computer, or other designs installed and
maintained by human machinists. It would do
this based on its interaction with the user, and its
general relationship with the outside world.
The AI technologies that are currently hitting the
market are highly specialised. Modern machines
can automate a large range of complex tasks.
However, this is not the same as saying that
any one machine could perform all these tasks.

The creature beyond the myth beyond the hype
Our culture has evolved an almost instinctive
understanding of the simple principles that guide
our so-called 'smart' devices, and public discourse
has developed rapidly in the last few years in
preparation for the next technological revolution.
A few years ago, this was generally referred to as
"Big Data", but it is now mutating into something
akin to AI. The term is already useful to pick
up at this stage, because the rapid spread and
combined force of bots, open/monetised data (i.e.
blockchains) and augmentation design (like virtual
reality or interactive infographics) will, in all
TEKNOVATØREN 13/2017
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likelihood, usher in the next generation of the
internet. (For those keeping track, our current
generation is "internet 2.0," which is characterised
by sharing technologies such as YouTube
and Facebook.)
The next-gen version, internet 3.0, has for some
time already been envisaged by Tim Berners Lee,
the inventor of the World Wide Web. He proclaims
that the internet contains the ingredients to live up
to its "original" vision of being a liberating "free flow
of information" among all users. However, as Lee
now also argues, it is becoming clear that despite
the fact that it is notoriously hard to eliminate
a package of information once it is dispersed
throughout the system, this does not mean that
all users can benefit from its existence, and thus
general access to these utilities are
being constrained.
The original version of the WWW was designed
for the sharing of research documents among
scientists working within the early stages of
CERN's Large Hadron Collider. These were very
large data sets, but not Big Data, nothing like
‘humongous data’. The sheer size of the internet
today means that we are evermore desperate
to have the data contained in scientific articles,
as well as different kinds of valuable knowledge

objects, given to us directly. "Linking the data,"
as Lee calls it, means giving the internet more of
a unifying body in which to hold the information.
This is one reason why we could think of the future
of the internet as 'semantic' - or adapting to the
question (and ultimately the situation) of the user.
Everyone that can access this body could access
the information. In reality, it nevertheless comes
down to implementing a design standard at a level
'deeper down' than the web pages that we now
are used to accessing. This process is a constant
battle between those who work to regulate the
construction of this highly dispersed object (such
as the W3C who proposes the HTML standard)
so as for it to live up to its potential, and those
who seek to benefit from the autonomy of certain
channels of access.
If 2016 was the year when our idea of artificial
intelligence met with reality, it would be high time
for us to move beyond the dichotomies between
machine/human, and mechanical/living. Let the
‘purist’ philosophers step aside, retire the popular
gimmick of the Turing Test and yield its place to
distinctions between specialised and generalised
technologies. Let’s not ask how easily we could get
fooled by it, but let’s ask how difficult it is to split it
apart and contain it.

WHO WILL HELP THE
CARLESS DRIVER?
Most of the things you own,
and certainly all of what is for
sale in any supermarket or store,
has been on a truck. It is such
a crucial part of our economic
system that it has become an
integral part of our lives. We
seldom stop to think about the
importance the truck – and the
driver – plays for us to obtain all
the things we so deeply desire
and rely on.
On the other side, there is
something that we have known for
a long time; that the driverless car
is coming. In fact, since the early
1980s car manufacturers have
been researching and developing
autonomous cars, intended to make
our lives more pleasant, productive
and safe as we commute or
travel. The technology of today
is sufficiently sophisticated to
start rolling out autonomous cars.
However, legislation and perhaps
overly cautious skepticism has
prevented this from happening on
a large scale.
Few have taken into consideration
the revolution this will eventually
lead to for career drivers. If you
think Uber is a real challenge to the
taxi industry, wait until the ubers
are made wholly redundant as you
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drunkenly instruct your car to take you home after
a night out. If you think Amazon and their custommade jumbo jet revolutionised parcel delivery,
wait until the book you just ordered is dropped off
in bubble wrap by an autonomous drone. And if
you think cheap labour from foreign countries took
work off local lorry drivers, wait until our roads are
filled with self-driving trucks, stopping only to drop
off our electronics, clothes, and food.
According to Statistics Norway, there were 62 000
occupational drivers in Norway in 2014. Or should
we perhaps refer to them as future unemployed
Norwegians? In the US, there are 3.5 million truck
drivers. They make up the biggest job sector in
29 out of the 50 states. Needless to say, their
future labour displacement will significantly impact
the American economy. Many or most of these
people will not have the necessary education and
experience that is required to easily transition into
another occupation.
We have failed to prepare for this inevitable
change. And make no mistake, it will have serious
ramifications for our society as a larger part of
our workforce becomes long-term unemployed.
Much media attention has been given to the loss
of manufacturing jobs from the western world to
developing countries. However, manufacturing in
developed countries has been steadily declining
since the 1950s. This next robotic revolution might
happen at a much faster pace, and with even more
serious ramifications.

36 TEKNOVATØREN 13/2017

The pace and severity of this development will
be determined by suppliers, consumers and
regulators. On the supply side, a plethora of
technology companies, car producers and
research institutions are already knee-deep in
the mass-production of driver-assisting tech and
hardware, including Google, Tesla, Apple, BMW,
Audi, Toyota, GM, Nvidia, and VW. 			
Traditionally, the suppliers have been ahead of
the curve in autonomy, as seen with the sudden
surprise when Tesla suddenly introduced its
driver-assistance software update to the Model S.
It is difficult to accurately predict how consumers
will react to self-driving cars, but from a business
point-of-view one can easily imagine that general
managers in the logistics industry see the benefits
of making an investment in self-driving trucks.
After all, self-driving trucks will never ask for
raises, pensions, days off, or health insurance.
Precisely this is what should worry our legislatures.
Business is fundamentally rational; if it can save on
expenses, it will. It is the surplus of labour that will
come from automation we need to focus on - much
more than technical, legal aspects such as who
is to blame if there is an accident. Until now, the
latter has been given prominence. It must be said
that autonomous vehicles will play an important
part in solving many of the problems we face in the
world today. But if we fail to act on the side-effects
now, they might come back to haunt us later - or at
least the truck drivers.

“Can Cayla be Grumpy?”
“No. Cayla will always be a happy
and warm person who loves to laugh
and giggle. She will make you happy
- it is just like being with a real friend.“
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INSECURE CAYLA
Have you heard about My Friend Cayla?
She - or more precisely it - is a smart-doll
produced by the American toy company
Genesis, a company that in addition to
producing an innovative and highly popular
doll for children continuously receives much
international attention due to undesirable
characteristics in the doll. Lurking in the
shadow of Cayla’s bright smile lies a threat to
children’s rights to personal privacy, rendering
them vulnerable to criminal activities.
The doll has an appealing design represented with
big, brighteyes, shiny hair and neat clothes. Her
core purpose: to become friends with your child.
However, there is a hidden agenda in Cayla that
enables a type of social-interference with children,
far beyond what any parent prefers. White hat
hackers and consumer groups discovered that this
sweet little doll could be converted into something
rather sinister and creepy, like a haunted doll from
a horror movie. Cayla´s alluring appearance and
obliging nature is designed to be highly desired.
The doll is only one example of an increasingly
prevalent phenomenon: Electronic devices given
interactive qualities, connectable to both the
internet and other objects, and to some degree
intelligent, becoming a part of the Internet of
Things. According to the company’s website,
Cayla can talk and interact with children, tell
stories, play games and share photos.
Smart doll
The doll is equipped with a microphone and
connects to an app through Bluetooth in order to
access the internet. It transmits audio recordings
and exchanges them with a third party software
company. Cayla has two modes: offline and

online. When online, Cayla can answer almost all
sorts of questions; she can give you information
from Wikipedia, tell you about the weather
(because kids these days are known for being
weatherphiles), or tell the time. In addition,
Cayla is an educational toy, helping solve
mathematical problems and spelling words
correctly. Even in offline mode - she (I keep
referring to it as a person) can answer over a
thousand questions, though only about herself.
It is easy to see the appeal. As a kid’s toy,
My Friend Cayla seems incredible, and compared
to the Furbies of only two decades ago, she is.
That being said, the amazing characteristics of
such products rarely come without a down side.
“Private” toys
It has been revealed that total strangers can
exploit the technological traits and lack of barriers
within the device; this has been demonstrated
in several videos available online. The toy does
not require Bluetooth authentication, leaving the
doll vulnerable if the hacker is within a range of
approximately ten meters. Even though Cayla
is installed with filters to prevent uttering or
displaying of content that is inappropriate for
children, this filter also proved to be hackable.
Imagine having strangers listen in on what the
doll is recording, or use it as a speaker, to talk
to the children. This is not the only alarming
aspect regarding children’s safety and privacy:
Children’s conversations are recorded through
the microphone and sent to a third party company,
Nuance which specialises in voice recognition.
It is uncertain how this data can be used, which
is especially concerning considering that users
are encouraged to reveal sensitive information
when setting up the doll, spurring questions about

the company’s motives. It is not just the dolls’
weaknesses that can be exploited by hackers and
pedophiles. Can we blame the manufacturer´s for
having bad intentions, or was it “just” heedless
action? In December 2016, the Norwegian
Consumer Council conducted a technical test on
Cayla, claiming that the manufacturers violated
both the Personal Data Act and the Marketing
Control Act. They also concluded that the doll is
vulnerable to be hacked and exploited, and they
pushed for a closure on the sales in toy stores
located in Norway. The Consumer Council points
to Germany and the handling of the doll there. The
German Federal Network Agency banned the doll
in 2017, and demanded that parents destroy the
doll held in their possession, calling it a device
for disguised espionage. Instead of interacting
with German children, My Friend Cayla now sits
in a glass case in The Spy Museum in Berlin as a
warning to visiting parents.

interactive technologies. After all, privacy is a right
- not a privilege.
The Toys Yet to Come
Removing harmful items from the store as a
response to public demand is comforting, and it is
an example of how our societies do have a say in
technological development. Yet, banning the doll
is not the same as removing the problem. There
will be other Cayla’s. Just think, such products can
legally enter the market, our homes, and not to
mention, our children’s bedrooms. It is a testimony
of a society that has failed to focus on humans,
human rights and human values in a world with
cool, science fiction-like characteristics.

Children Toys in the Internet of Things
The case with Cayla is neither new nor unique.
Microphone and camera recording is becoming
a common feature in modern toys, along with the
applications they interface with, eventually making
a subsection of the Internet of Things - the Internet
of Toys. When it comes to to safety in toys,
our focus has traditionally been to worry about
loose parts or poisonous fabrics. So far we can
read a clear message from the international
handling of My Friend Cayla: Personal security
in digital devices must be prioritized. In order to
keep up with technological advancements and
benefit from them in all possible ways, we need to
establish a firm and internationally standardized
framework of regulations , as well as norms in
informatics education concerning potential flaws in
(Photos from: https://www.myfriendcayla.com/press)
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GRAMPS AND HIS PET ROBOT
Sociable robots entering health care; 			
a necessity and an ethical issue.
Sociable robots are raising many questions
about how we take care of our elders, and how
we plan to take care of them in the future. For a
lot of people, it seems first and foremost to be a
question about feelings – not the feelings of the
elderly themselves, but the feelings of relatives
and caregivers. Should we feel guilt about the
sight of gramps caring affectionately for his
pet robot?
Paro the sociable robot
Paro is a seal-like sociable robot designed to
interact with humans and encourage emotional
attachment. Targeted towards elderly in nursing
homes, Paro has been proven to calm the
distraught and depressed. Still, many seem
worried about this development. The term sociable
robot implies a robot that is able to “understand”
people through communication and interaction.
With a growing number of elderly patients to care
for, and with labor constraints of cost, efficiency
and lack of human personnel, introducing robot
assistance to care homes and hospitals seems
inevitable. How should we do this, considering
politics and ethical concerns?
The demands of an aging population
According to the World Health Organization,
the number of people aged 60 and over will
double by 2030. Thanks to developments in
medicine, technology and a generally safer world,
global life expectancy has seen an unprecedented
increase in recent decades, challenging our
current health system capacities. How we take
care of the growing elderly community on a global
basis is an increasingly important task.
Artifical care and ethics
One of the major concerns when it comes to
inviting robots into elderly care is the ethical
aspects that arise. Are the robots just poor
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substitutes for human health personnel, or are
they the only way forward? Are the elderly left
dehumanized as a result of robot care? Is it ethical
to let emotionless machines take care of emotional
humans? Loneliness makes people ill, and part
of the goal with sociable robots is preventing
loneliness. If we succeed in creating a viable
substitute for human care personnel, making our
elders happier and healthier, does it matter how
we do it? I think the reason we raise so many
questions around the issue of robotics in care is
due to fear, uncertainty and doomsday stories
about technology. Technology can get hacked,
and robots perform tasks without contextual
understanding or knowledge, and without affection.
There is something dubious about a device
showing affection without really possessing it.
Looking ahead
Many agree that the use of robots in elderly
care could be a necessary next step. With rapid
advancements in technology, robots of the
future may still be emotionless, but they may not
appear to be. Does the prospect of this make
us feel better, or worse? If a robot could be built
to appear as sensitive and caring as a human,
would that make it ok? The current options are not
really viable; the number of personnel required in
the coming decades to take care of the growing
number of elderly is beyond what is likely or even
possible from the global community. Besides,
economically it doesn't add up. So, maybe the
question we ought to ask should be how we can
possibly let our elders go without the best care
available?
While gramps is petting his robot, we are left
with questions relating our own vulnerability and
inadequacy. Is it perhaps time to ask what the
elderly want?
TEKNOVATØREN 13/2017
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WHAT DOESN'T KILL YOU...?
We have all felt it.
The uncomfortable feeling when something
does not turn out the way we hoped. The gut
wrenching feeling of failure, lingering in our
bodies and disturbing our sleep. I still find
myself awake some nights thinking about that
one time in second grade I called my teacher
“mom”. Failures may range from ever so
innocent human errors like locking the car
keys in the trunk, to more serious incidents like
missing a deadline at work or failing an exam.
Left with a bruised self-esteem, we are told the
clichés that we should “learn from our failures,”
and “what doesn’t kill us makes us stronger.”
There has been an enormous increase in startups
applying for funding from Innovation Norway the
last couple of years. Almost 3000 companies and
individuals applied for startup funding in 2015,
which is a 120% increase from 2013. Clearly a
lot of people wish to create their own workplace,
but far from everyone succeeds. Who can predict
what will work and what will not? Perhaps no one,
so maybe learning from our failures is the best way
to succeed?
In 2008, Cassandra Phillips found herself
pondering this exact question when she was about
to launch her first startup. Having friends in the
startup industry, she attended conference after
conference where successful entrepreneurs kept
going on and on about how successful they had
been. She noticed that the only startup founders
who were invited to speak at conferences were,
quite naturally,those who now harvested the
fruits of their success. This realization led to the
birth of FailCon. In San Francisco, 2009, the first
FailCon was held. FailCon turned into a one-day
conference where technology entrepreneurs,
investors, developers and designers were invited
to have a free and non-judgmental space to
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discuss the bumps in the road and challenges
they had met. FailCon, ironically, turned out to
be a success. Over 400 people attended the first
conference, and the number of attendees have
continued to increase over the past nine years.
FailCon has also expanded geographically,
being held among other places in Oslo, Tel Aviv,
Lyon and Barcelona. There are tentative events
scheduled for late 2017 in Mongolia and London.
The response to past events has according to
Phillips been exclusively positive. But regardless
of its success, FailCon is about to change course.
Phillips points out how the focus on failure as a
crucial learning experience has increased over
the last couple of years. The Internet is flourishing
with blog posts and experiences of failure, and
how, if possible, to avoid the more serious ones.
One quick google search provides almost 600,000
articles and blog posts more or less connected
to entrepreneurial failures. With both the growing
awareness of the positive aspects of failures
and feedback from FailCons audience in mind,
Phillips and other founders have new plans for
FailCon. The conversations will be moved into
more regular and intimate environments - places
where people can iterate and collaborate on
solutions, not just share problems. Evidently, the
focus on failures not as a taboo and embarrassing
human phenomenon, but as an important learning
experience, is greater than ever. At least if we
ought to follow the catchy (if slightly clichéd)
slogan of FailCon:“Stop being afraid of failure and
start embracing!”
So, even without attending a conference about
primary school failures, what did I learn from that
one time I called my teacher mom? Perhaps not
very much, but I sure did know never to make that
mistake ever again.
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KARTONG

2

Drikke- og emballasje-

.

Landsdekkende

Gjenvinning

Hele den norske befolkningen har et tilbud om å levere
kartong i sin egen kommune. Det er kommunene som eier
husholdningsavfallet og beslutter hvordan dette skal samles
inn. Innsamlingssystemene varierer derfor noe, men i de
aller fleste kommuner leveres drikkekartong og emballasje
kartong sammen med papp og papir, og hentes hjemme.

Også i 2016 solgte Grønt Punkt Norge AS all utsortert
drikkekartong til Fiskeby Board AB i Norrköping. Her blir
drikkekartongene gjenvunnet til emballasjekartong. Vi har
alternativ avsetningskanal gjennom vår søsterorganisasjon i
Sverige, FTI. Drikkekartong kan i krisesituasjoner håndteres
sammen med den svenske tonnasjen. Drikke og embal
lasjekartong som forblir i papirstrømmen følger denne til
materialgjenvinning. Her gjenvinnes den til nytt papir eller
bølgepapp. Det var en liten nedgang i materialgjenvinnings
grad både på drikkekartong og emballasjekartong i 2016.

Kjennskap

400.000

TONN

Hvert år gjenvinnes det 12000 tonn

drikkekartong
Legger du disse etter hverandre kommer du tur/
retur Lindesnes-Nordkapp 20 ganger!
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Gjennom Ipsosomnibus undersøkelse måles befolknin
gens delaktighet. I løpet av 2016 er det gjennomført 7.234
intervjuer, noe som gir et godt statistisk grunnlag med lave
feilmarginer. Kjennskapen til innsamlingsordninger for drik
kekartonger ligger på 75% og for annen papp og kartong
ligger den på 77%. Dette er en liten nedgang for drikkekar
tongen, men samme nivå som året før for annen papp og
kartong. Høyest kjennskap til drikkekartong finner vi blant
befolkningen i Gjøvikområdet med 89 %. Returandelen er
høyere blant kvinner enn menn. Vi finner også de flinkeste i
aldersgruppen 25  39 år og blant de med universitetsgrad.

3

Høyest kjennskap
til drikkekartong finner
vi blant befolkningen i
Gjøvik-området med
hele 89 %!

.

i
I hvilken grad er du trygg pa at folgende
produkter, som blir levert til
gjenvinning, blir brukt i produksjon av nye produkter ( IPSoS MMI 2016)
Papp og kartong

33%

32%

18%

5% 3%

Meget stor grad

9%
Vet ikke

Drikkekartonger

24%

27%

21%

6%

6%

16%
Vet ikke

Meget stor grad

Grønt Punkt Norge

Grønt Punkt Norge

1997-2017

1997-2017
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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) - 1,5 years
Application deadline: 15th of April
For more information, visit our website: www.sv.uio.no/tik/ 		
www.facebook.com/tiksenteret/					
Visiting address: Eilert Sundts Hus, Moltke Moes vei 31, 0851 Oslo.
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