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E D I T O R I A L
This fall issue of Teknovatøren has the broad overarching theme of what 
the future will look like. Previous issues of the magazine have centered 
on themes such as energy, controversies, the apocalypse, and nature - all 
of which, explicitly or not, look to the future. Here at the TIK centre as 
well, researchers look to the future of the climate, technology, innovation 
and knowledge. We at Teknovatøren considered it high time to devote an 
entire issue to the subject.  
 
As we look to the future, we have to realize that it is intrinsically bound 
with the present. Our view of both the past and the future is always 
grounded in what we believe to be the truth, here, today. To think that 
we could somehow extract ourselves from our present perceptions would 
be foolish, which is why we have structured most of the articles in this 
magazine as you would structure ideas in theoretical physics. We start 
by considering a fact, something certain or proven, and then we analyze, 
theorize and rationalize further on the topic. This exploratory approach 
was the only way we could legitimize tackling such an elusive subject as 
the future.  
 
We know that the temperature of the earth is rising, but are there 
technologically feasible solutions to change our course? Furthermore, we 
know that technology is becoming more intimate, and increasingly a given 
part of our lives, but where will we draw the line between the physical and 
digital world? Do we want to expose not just our thoughts and opinions, 
but our fingerprints and DNA to servers under foreign jurisdictions? And 
we know that the usage of big data can help us map everything from 
human behavior to the universe itself, but are we really comfortable with 
the way this data is collected and analyzed? Can we trust the police to 
properly use this kind of information to predict and prevent crime before it 
even occurs?  
 
These are just a few of the questions we grapple with in this issue of 
Teknovatøren, and since every remaining moment of your life from this 
one and onward resides in the future, you really should come along for the 
ride.

Vegard Tveito
Executive Editor
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“DUDE, WHERE IS MY 
FLYING CAR?”

“Where a calculator like the ENIAC today is equipped with 18,000 vacuum tubes and 
weighs 30 tons, computers in the future may have only 1,000 vacuum tubes and perhaps 

weigh only 1½ tons” - Andrew Hamilton, 1949

Kim André Hansen 
rullekim@gmail.com
TIK MA Student

We are inhabitants of a society 
full of technological wonders 
and scientific insights previous 
generations could only dream of. 
Nevertheless, dream they did – 
and wildly so. From the Shaman 
of the tribe, to the market analyst 
of the firm, predicting the future 
has always been a profitable skill. 
Yet, how good are we at predict-
ing the future? Let us take a brief 
look at some past predictions of 
the future, ranging from those 
that are just plain silly, to the 
frighteningly accurate ones.

Getting It Wrong
To start off, let us look at the food 
of the future: in 1928, statisti-
cian Roger W. Babson predicted 
that within 50 years, most of our 
food would be in concentrated 
pill form, and our dairy products 

would derive from kerosene rath-
er than cows. Along these lines, 
Dr. James E. Kendall anticipated 
in 1937 that we would soon con-
sume heavy water with the intent 
to prolong life, as it has the ability 
to reduce bodily wear and tear, 
and slow down biological pro-
cesses without impairing bodily 
functions (supposedly). Despite 
their good intentions, both kero-
sene and heavy water are lethal 
to human beings, and although 
food pills seem practical, it is 
hard to imagine anyone actually 
enjoying a double cheeseburger 
capsule.

Another frontier that is abundant 
with predictions is that of future 
transportation. Although jet-
packs and flying cars do exist, cur-
rently they are neither practical 
nor commercially viable options. 

The personal helicopter, which 
aviation engineers predicted in 
1951, are also absent in the com-
mon household. And speaking of 
households, did you know that 
the television set was expected 
to be a short-lived fad by a 20th 
Century Fox executive back in the 
40s? Or that the nuclear-powered 
vacuum cleaner was at one time 
expected to be the next big thing? 
Despite how mind-bogglingly silly 
this might sound today, it goes to 
show just how elusive the future 
can be.

Getting It Right
When looking back at previous 
predictions, it is easy to assume 
that we mostly got it dead wrong, 
and that we did not really know 
what we were talking about. 
Luckily though, some people have 

This issue of Teknovatøren will focus on the Future. To show that we are fully aware 
of the difficulties of predicting the future, we are going to take a journey through 

what we thought about the future, in the past.

made spot-on predictions. Look-
ing at Robert Boyle’s “wish list” 
written in 1662 we find dreams of 
submarines, ships sailing without 
wind, organ transplantation and 
the art of flying, among a number 
of other things which eventually 
became reality. Another person 
who made it into the history 
books is Michel de Nostredame, 
more commonly known as Nos-
tradamus. He supposedly fore-
saw the French Revolution, the 
Great Fire of London, Hitler’s rise 
to power in Europe, Napoleon’s 
conquests and on and on. These 
are just two individuals among a 
host of people who made strik-
ingly accurate predictions; from 
Jules Verne precisely predicting 
the Moon landing in a novel from 
1865, to Nikola Tesla predicting 
personal wireless devices (read: 
mobile phones) back in 1909, 
and H.G. Wells’ vision of “city-
destroying” bombs back in 1914.

 

How does one make a good pre-
diction? It may be tempting to 
think that some people are sim-
ply better at making accurate 
guesses (which might be true in 
some cases), but one should also 
consider the aspect of specificity. 

For example, predicting that the 

world will end tomorrow will 
probably lead to some nasty 
stares and would be a false pre-
diction, whereas predicting that 
the world will end in some distant 
future is more accepted – as it is 
hard to prove the opposite. In this 
sense, one might argue that the 
“wish list” of Robert Boyle is rath-
er vague, in reference to both the 
timing and the number of wishes 
that have come true. One might 
also question the truth in Nos-
tradamus’ predictions, as they are 
somewhat ambiguous and open 
to interpretations, which make 
them easy to apply to a slew of 
scenarios. Ambiguous interpreta-
tions are still appealing to us, as 
astrology is a multi-billion dollar 
industry with no scientific or em-
pirical backing whatsoever. 

Good Times And Beyond
Where do we stand today? What 
predictions do we have for our fu-
ture? We might expect to see the 
greatest refugee crisis ever due 
to rising sea levels, not to men-
tion cases of volatile and extreme 
weather conditions. To make 
matters even more complicated 
the coming oil crisis might lead to 
heightened levels of conflict and 
hostilities, and whoever is alive 

to witness the post-oil era might 
only live long enough to keel over 
from the next global pandemic. 
That is, if super intelligent drones 
do not kill them first.

Luckily, these are all just predic-
tions, which means that they may 
be totally wrong. When Andrew 
Hamilton thought that comput-
ers in the future may “perhaps 
weigh only 1½ tons”, he had no 
idea that microprocessors would 
soon revolutionize the comput-
er industry and render vacuum 
tubes obsolete. Similarly, perhaps 
in a few years we will make a dis-
covery that trivializes all the cur-
rent fuss about global warming. 
Maybe mining orbiting asteroids 
will solve the anticipated energy 
crisis. Although highly debatable, 
the point here is that many of the 
“grand” predictions we have to-
day are of much greater complex-
ity than, say, the future of pants, 
and hence are a lot harder to pre-
dict. Nevertheless, sometimes it 
might be worth putting faith in 
predictions, and risk being wrong 
- especially if there are grave risks 
associated with getting it right. 
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UNIVERSE
EXPLORING THE

Exploring the Solar System
The exploration of our solar sys-
tem is already in progress, with 
robots roaming the surface of 
Mars and space probes venturing 
for the first time into interstellar 
space. The dream, however, is 
manned missions to foreign ce-
lestial bodies, with Mars and the 
moon as stepping stones to the 
solar system. So what are the cur-
rent efforts to securing human-
kind a space-faring future?

teroids. This is called the Explora-
tion Mission 2, and will likely be 
the first manned mission beyond 
low earth orbit since 1972. Hope-
fully, it will progress to a manned 
mission to Mars in the 2030s. 
Asteroid missions will be instru-
mental in order to one day collect 
resources in space. There are two 
such missions planned by NASA in 
the near future: OSIRIS REx and 
ARM.  

“Since the deep-space environment around the Moon 
is similar to the conditions a crew will experience on a    

journey to Mars, the experiences from this mission will be 
crucial for later deep-space missions”

the way for the Asteroid Redirect 
Mission - ARM. 

The ARM mission is planned 
sometime in the 2020s and will 
redirect an asteroid to lunar or-
bit, where it will later be explored 
by astronauts. Planned for launch 
in the end of this decade, ARM is 
a robotic mission which will ei-
ther relocate a small asteroid or 
retrieve a boulder from a larger 
one. When a stable lunar orbit is 

At the moment NASA is develop-
ing a spacecraft that will some-
day be capable of deep-space 
flight. The Space Launch System 
- SLS - is the replacement for the 
space shuttle. It is meant to be 
upgraded for further missions 
during its lifetime, with Mars as 
the ultimate goal. Coupled with 
the Orion Multi Purpose Crew 
Vehicle, a space capsule made for 
deep-space travel, it will hope-
fully be able to send mankind to 
Mars at some point in the future. 
The goal of the launch system is 
first and foremost to explore as-

In September of 2016 NASA will 
launch the space probe OSIRIS 
REx on a mission to the aster-
oid Bennu. OSIRIS`s mission will 
be to bring back a two ounce 
sample from the asteroid, which 
can hopefully shed some light 
on the formation of our solar 
system. Furthermore, Bennu is a 
near earth asteroid, which is be-
lieved to contain water and pre-
cious minerals. OSIRIS will feature 
many of the instruments needed 
for later mining operations. It is 
a purely robotic mission, but if 
this mission goes well it will pave 

achieved, a manned mission will 
explore the asteroid. The mis-
sion’s proponents claim that it 
will be a stepping stone to the 
solar system. The mission is also 
in part to pave way for a manned 
expedition to Mars. Since the 
deep-space environment around 
the Moon is similar to the condi-
tions a crew will experience on a 
journey to Mars, the experiences 
from this mission will be crucial 
for later deep-space missions - 
not to mention future asteroid 
mining operations. 

Although mankind`s progress in colonizing the solar system 
is going slower than some might have hoped, there are some 
exciting developments afoot. Meanwhile, our knowledge of 

the universe is undergoing a revolution.
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“The LSST will see more of the universe in its first month of        
operation than all previous telescopes combined.”

The resources on asteroids may 
actually one day help negotiate 
the tremendous costs of space-
flights, and these asteroid mis-
sions will hopefully be the first 
rudimentary steps to full-blown 
asteroid mining operations in the 
not-too-distant future.

The Economy of Spaceflight
Any large-scale mission in today’s 
socio-economic climate has to 
have an economic incentive, and 
the universe is no exception. The 
last time a large effort was made 
to explore and conquer unchart-

ed domains was the European ex-
ploration of the Americas and the 
Pacific, and this was from the out-
set done with prospects of riches 
and conquests. The prospect of 
riches is not lost on private actors 
like Moon Express and Planetary 
Resources, who have already an-
nounced plans for exploitation of 
natural resources on the Moon 
and on asteroids. These natural 
resources may hopefully one day 
separate space exploration from 
the dependency on government 
funding, and make space explo-
ration self-sustained. In fact, the 

amounts of (some) metals on 
a single asteroid may very well 
dwarf the yearly output from 
mines here on Earth.

Many of the minerals we mine 
on Earth are believed to have 
originated in space. Rare miner-
als, such as cobalt and platinum, 
are expected to be abundant on 
asteroids. About eight percent of 
asteroids in the asteroid belt are 
ripe with metals, and a 30 meter 
long metal rich asteroid could 
contain platinum worth 25 - 50 
billion US dollars. On the cost 

reduction side, water can be syn-
thesized into rocket propellant. It 
can be used as shield against ra-
diation, and for life support. Wa-
ter can be found on many aster-
oids, the Moon and Mars. There 
is, in other words, great potential 
in technologies that can utilize 
these resources. 

The efforts taking place in our 
near future to reach the universe 
may be rudimentary, and many 
of the technologies needed are 
still in speculative phases of de-

velopment. Our knowledge of the 
universe, however, reaches far 
beyond the borders of our solar 
system, and is about to undergo 
nothing short of a revolution.

The Future of Cosmology
Until recently the datasets on 
which our theories about the uni-
verse are based have been quite 
small. This, however, is changing 
rapidly. Currently telescope tech-
nology is undergoing a transition 
from being capable of process-
ing megabytes and gigabytes of 
data, to terabytes on a nightly ba-

sis. Astronomers are talking of a 
revolution in the ability to gather 
and process data about celestial 
bodies.

Our current understanding of the 
universe is based on Hubble’s 
analysis of 46 galaxies. Using 
these 46 data points, Hubble was 
able to prove that the universe is 
expanding. When combining his 
data with that of other astrono-
mers, he was able to estimate the 
speed of the universe’s expan-
sion. Another important discov-

Tommas Måløy
 tommasm@student.sv.uio.no

TIK MA student

ery was made when two teams of 
researchers analyzed the bright-
ness of supernovas. The fact that 
the supernovas were fainter than 
expected meant that they were 
further away than they were sup-
posed to be, according to the the-
ories of the time. This observation 
gave rise to the theory that dark 
energy is the driving force in the 
expansion of the universe. The 
dataset on which this is based is 
made up of 42 supernovas. Now, 
this is about to change radically. 

The new generation of synaptic 
survey telescopes make the leap 
from datasets within the grasp of 
a single mind, to the application 
of big data algorithms on real-
time processing of vast datasets. 
The new generation of telescopes 
will generate data on millions of 
supernovas and galaxies. This is 
likely to make the 2020s a great 
time to be a cosmologist.

The New Sky
On the forefront of big data and 
astronomy is the LSST -  the Large 
Synoptic Survey Telescope. It is 
currently being constructed on a 
mountain top in Northern Chile 
and is expected to be completed 
by 2022. With its 3,200 megapixel 
camera it will produce an astro-
nomical survey of 20,000 square 
degrees of sky, visiting each patch 

of sky 1000 times over in ten 
years. Due to its width of field it 
will be able to take 800 panoram-
ic pictures covering the entire sky 
twice a week - a process that will 
generate 20 terabytes of data 
each night. Thousands of time 
delay lenses will be used to aver-
age photometric measurements 
over days, weeks and months, 
which will enable astronomers to 
witness the brightening and fad-
ing of supernovas tracking the 
motions of celestial bodies in the 
night sky. This is a novelty with 
the LSST which opens the domain 
of time to astronomical surveys 
in a whole new way. The LSST will 
see more of the universe in its 
first month of operation than all 
previous telescopes combined. 

While the two research teams 
that discovered the accelera-
tion of the universe based their 
theory on a data set of 42 super-
novas, the LSST will at the end 
of its survey have gathered data 
on 1,5 million supernovas. Dark 
energy covers 68 % of the ob-
servable universe, and currently 
a whole range of theories about 
dark energy are compatible with 
these 42 data points. By using 
this gargantuan dataset from the 
LSST, astronomers can likely elim-
inate several of these competing 
theories, and in turn better un-
derstand the universe we inhabit. 

But besides shedding light on the 
very nature of the universe, the 
LSST will have many other appli-
cations. These kind of enormous 
data on the universe, combined 
with the application of big data 
algorithms will enable astrono-
mers to make a highly detailed 
and dynamic map of the heavens. 
Amongst its missions is the map-
ping of near Earth asteroids which 
may one day hit Earth, as well as 
making a 3D map of the galaxy 
available to the public. The LSST 
will greatly advance the whole 
field of Earth-based astronomy.  

The near future will see some 
truly exciting developments in 
space exploration. The LSST is a 
great step away from small data 
sets to the application of big data, 
and this new order of magnitude 
is likely to greatly expand our 
knowledge of the universe. Hope-
fully this expansion in knowledge 
will be accompanied by the rudi-
mentary first steps to off-planet 
resource collection and settle-
ment on Mars.   
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THE SCIENCE OF
LUCK

“What do you want to be when you 
grow up?” “Where do you see your-
self in five years?” We are asked 
these questions, both by others and 
ourselves. Creating detailed plans for 
our future seems like a good idea. It 
feels safe to have a guideline for the 
most important thing we have: life it-
self. Yet, it often happens that things 
turn out different from what we first 
had thought, whether for better or 
worse.

Connecting the Dots
Steve Jobs, co-founder of Apple, 
had carefully planned his education, 
yet dropped out of college after six 
months. As he no longer had a strict 
timetable, he attended a few classes 
that he found interesting. One of 
them was a calligraphy course where 
he learned techniques for creating 
esthetical typography. Jobs did not 

The Power of Superstition
Waiting patiently for the dots to 
connect is not satisfactory for eve-
ryone. Throughout history, people 
have searched for effective ways of 
improving their fortune. Even today, 
lucky charms and amulets are quite 
popular. This shows us that luck is 
a powerful phenomenon, and that 
many have recognized that good and 
bad luck may be life changing. In a 
research project at the University of 
Cologne, Germany, golfers who were 
given a “lucky ball” managed to sink 
35 per cent more putts than those 
who had an ordinary ball. However, 
few other researchers have found 
any effect from lucky charms. In one 
experiment, some of the participants 
were even eager to return the amu-
lets they had been given, as they 
thought they had been especially 
unlucky during the research period. 

become a more popular research 
object, yet the main focus has been 
statistics and randomness. Instead, 
Wiseman took a hold of the social 
and psychological aspects of chance. 
He did not believe that mathematics 
could explain why some people re-
garded themselves as especially lucky 
and others as especially unlucky. 
Wiseman gathered 400 volunteers 
who fit into one of these categories. 
He placed them in different situations 
and observed how they acted. One 
of his main findings was that even 
though all participants were given 
the same opportunities, the lucky 
ones managed to identify the ben-
eficial potential of the situation while 
the unlucky ones overlooked it. In 
one experiment, Wiseman gave the 
participants a newspaper and asked 
them to look through it and tell him 
how many photographs were inside. 

As human beings, we strive to obtain control of our lives. Still, there 
are always uncertain parts of our future, led by chance and coinci-
dences. However, the British psychologist Richard Wiseman claims 

to have found the key for controlling our own luck.

initially think that he would make any 
practical use of this, until ten years 
later when the first Macintosh was 
created. It became the first computer 
with fonts based on the art of callig-
raphy. In a speech made to Stanford 
University graduates in 2005, Jobs ex-
plained that it seemed very clear to 
him retrospectively, but at the time, 
he felt somewhat “off the road” with 
his life. “You can’t connect the dots 
looking forward; you can only con-
nect them looking backwards. So you 
have to trust that the dots will some-
how connect in your future”.

Regardless of this, the British psy-
chologist Richard Wiseman believes 
that we do not need such artifacts. 
He argues that everyone has the op-
portunity to manage their own luck.

Researching Luck
In scientific research, luck was a 
dreaded topic for a long time. It was 
something mysterious, intangible and 
difficult to grasp. Karl Popper, an Aus-
trian-British philosopher of science, 
argued that it is impossible to prove 
the existence of chance scientifically.
During the last decades, chance has 

The second page of the newspaper 
contained the message “Stop count-
ing – There are 43 photographs in 
this newspaper”. This text took up 
half the page, but the unlucky people 
tended to miss it, and the lucky peo-
ple tended to spot it. Based on sever-
al similar tests, Wiseman concluded 
that the lucky people were actually 
not luckier, they were just quicker to 
spot and seize opportunities.
 
The unlucky people may go to par-
ties with the intention of finding the 
love of their life, and therefore refrain 

“Wiseman concluded that the lucky people were actually not 
luckier, just quicker to spot and seize opportunities.”

Miriam Øyna
miroyna@gmail.com
ESST graduate
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from talking to people who might 
become close friends or people who 
could help them in their careers. Be-
ing relaxed is what allows lucky peo-
ple to see the possibilities rather than 
just focusing on what they are looking 
for.

Discovered By Accident
Serendipity is the name of incidents 
that lead to happy results, and such 
incidents may be life changing, or 
even change the world. There are 
several examples of this in the history 
of science.
 
In the summer of 1928, the Scottish 
biologist Alexander Fleming stud-
ied cultures of bacteria grown in 
Petri dishes. For a moment he left 
them uncovered, and a bit of mould 
fell into one of the plates. Fleming 
noticed that there was something 
wrong with this particular sample; it 
had an unusual clear area. He could 
have thrown the dish away as it was 
contaminated. Instead, he decided to 
take a closer look at what caused the 
deviation. Fleming isolated the mould 
and found that it killed specific bac-
teria. He named the antibiotic sub-
stance “penicillin”, and it turned out 
to revolutionize modern medicine.
 
A coincidence was also the beginning 
of the first successful photographic 
process. The early “camera obscura” 
created only faint images, and the 
French photographer Louis Daguerre 
tried to find a way of intensifying the 
pictures. One day in 1835, Daguerre 
placed an exposed plate in a storage 
cabinet containing various chemicals. 
After several days, Daguerre took out 
the plate and was amazed to find a 
clear image on its surface. He con-
cluded that some of the chemicals 
in the cabinet must have caused it. 
After testing every chemical in the 
cabinet, Daguerre found that it was a 
few drops of mercury, spilled on one 
of the shelves, that had intensified 
the image.

In 1903, the French chemist Edouard 
Benedictus dropped a glass flask on 
a hard floor. The glass shattered, but 
surprisingly it did not break into piec-
es. Benedictus examined the flask 
and saw that its content had created 
a thin layer on the inside that kept 
the shattered glass in place. A few 
weeks later, Benedictus read about 
several automobile accidents where 
people had been badly cut by flying 
glass, and he suddenly realized the 
potential of his experience with the 
non-shattering glass flask. He ran to 
his laboratory and spent the night 
producing the very first sheet of lami-
nated glass.
 
Learning To Be Lucky
It is not always easy to create oppor-
tunities out of accidents. Sometimes 
there is no possible way of benefit-
ting from a misfortune. However, re-
search has shown that those who 
visualize a worse outcome than the 
actual situation have a different ex-
perience of accidents. “I was so lucky 
that I only broke my leg, I could have 
been killed!” Likewise, to practice 
having a positive attitude towards the 
future and expecting to be lucky has 
shown to be effective. And when an 
opportunity appears, it is often wise 
to listen to your first intuitive thought 
in order to make the most out of the 
situation.
       
Richard Wiseman noticed that lucky 
people did not know what made 
them lucky. When they were made 
aware of the research findings, about 
noticing opportunities, listening to 
their intuition, having positive expec-
tations and not dwelling on ill for-
tune, 80 per cent managed to use this 
knowledge to become even luckier. 
Likewise, the previously unlucky peo-
ple learned to become lucky and gain 
more control over their lives. Chance 
is mathematical and something no 
one can predict, but luck is in our 
minds and in our actions. We all have 
opportunities around us, waiting to 
be discovered.



T H E  F U T U R E  O F 
E D U C A T I O N

“Margie even wrote about it that night in her diary. On the page headed May 17, 2157, she 
wrote, “Today, Tommy found a real book!””. This sentence is taken from the short story “The 
Fun They Had” by Isaac Asimov. The story was written in 1951, but it still gives an interesting 
description of what a regular school day might look like in the future. New technologies provide 

us with immense possibilities; how could it change the education system in the future?

In the short story mentioned in 
the introduction, the students no 
longer have a teacher made out 
of flesh and blood. Instead, each 
student has a mechanical teacher 
suited to her or his personal level. 
Even if Isaac Asimov was probably 
exaggerating a bit when he wrote 
this story, technology has and will 
change the education system. As 
the English educator Sir Ken Rob-
inson says: “Education as we see 
it today will change because tech-
nology has changed the whole 
context of education”.

Technology and Teaching
Technology, and especially infor-
mation technology, is giving stu-
dents an immense fountain of 
information about almost every-
thing only a couple of keystrokes 
away. Because of this, teachers 
have to rethink their teaching 
methods. It is no longer enough 
to just stand in front of students 
and summarize information they 
can easily find on their own. In-
stead, the teacher should focus 
on guiding the students through 
all the information and teach 
them to distinguish between valid 
and non-valid information.

Another example of a new tech-
nological teaching method is in-
verse teaching. Instead of intro-
ducing a new topic with a lecture 
and then giving the students as-
signments related to the lecture, 
the structure is reversed. Before 
class, the teacher gives the stu-
dents homework on the new 
topic. The homework often con-
sists of video lessons, examples, 
exercises and self- assessment. 
This can provide the teacher with 
an idea of how much the students 

understand so they can adjust the 
lesson accordingly. One organiza-
tion that focuses on this method 
is the Khan Academy. This is a 
non-profit organization estab-
lished by the American educator 
Salman Khan, which offers free 
online lessons within the field of 
mathematics and natural science. 
To date, the Khan Academy chan-
nel on YouTube has approximate-
ly 2.2 million followers. 

Computer Games and Ethics
Even if it is not possible to fore-
see the future, especially in a 
time where technology is chang-
ing rapidly, some schools are on 
the forefront of using technology 
in the classroom. This could be a 
good indicator of the future class-
room. One example is Nordahl 
Grieg, an upper secondary school 
located in Bergen. Their main goal 
is to be leading in technology, re-
search and entrepreneurship, and 
to achieve this the school focuses 
on a sociocultural approach to 
teaching. According to this ap-
proach, learning is something 
that happens in a social context, 
for example through teamwork. 
Most of the time, the students 
work together on different proj-
ects, which changes the role of 
the teacher. During the teaching 
process, the teacher acts more 
as a guide than a lecturer. The 
timetable also differs from other 
schools: instead of having differ-
ent subjects during a school day, 
the day is concentrated around 
one particular subject.

The school also uses technology 
when going through the curricu-
lum, and computer games for 
lessons. In the subject Religion, 

Philosophy and Ethics (RLE) some 
teachers use the game “The 
Walking Dead” as a tool to teach 
their students about ethics. In 
this game the choices you make 
not only change the storyline, 
but also which of the characters 
will survive and not. Instead of 
discussing ethical topics such as 
abortion and homosexuality, the 
students play a game where they 
do not know the answers, and 
therefore have to make up their 
own mind based on their own life 
experiences. 

The Future Classroom
Even though it is difficult and am-
bitious to predict what the educa-
tion system will look like in the fu-
ture, we are already seeing some 
examples on how technology can 
change the education system and 
this provides us with some indica-
tions of where we are going. Most 
of the students in lower and sec-
ondary school are using comput-
ers when they take their exams. 
Furthermore, many classrooms 
are equipped with projectors and 
Smart Boards, and most of the in-
formation shared between teach-
ers and students is through learn-
ing platforms such as ItsLearning 
and Fronter. The traditional 
schoolbook has lost its position 
as the primary resource for the 
students to internet sites such as 
Google and Wikipedia. One thing 
is certain: technology can provide 
immense possibilities in the class-
room and greater changes are still 
to come - what we see now is only 
the beginning.

Henriette B. Johannessen, 
henborjoh89@gmail.com
TIK MA student
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The global society has adopted the 
target of limiting the increase in 
global mean temperature to 2°C by 
the end of this century. However, we 
continue the use of fossil fuels, and 
have yet to see the great adaptation 
needed to ensure a sustainable fu-
ture. En route to exceed this impor-
tant threshold, we may ask ourselves: 
is it too late?

The Two Degree Target 
Since pre-industrial times, 1750, 
the temperature has increased with 
0.85°C. A study published by James 
Hansen shows how an increase of 2°C 
could eventually lead to an increase 
of 3-4°C. This is because of some-
thing called slow positive feedback 
mechanisms. These mechanisms will 
increase the initial warming, such as 
the ice-albedo feedback: The darker 
water absorbs more energy than ice, 
and thus, less ice coverage will lead to 
further increase in temperatures. 

To have a chance of achieving the 2°C 
target, ⅘ of all known fossil fuel re-
serves must remain untouched. Even 
carbon capture and storage (CCS) 
will not increase our carbon budget 
notably. By using the most optimal 
scenarios for CCS we can increase the 
carbon budget with approximately 15 
percent. As The Carbon Tracker Ini-
tiative puts it: “(...) the global carbon 
budget may be used up before CCS 
can even start to make a contribu-
tion.”

We have the possibility of adapting to 
a renewable future, but we have to 
act on it. With increasing knowledge 
about climate change, we expect to 
see the changes needed to adapt our 
global society. However, emissions 
are still increasing and we are cur-
rently on a path to exceed the 2°C 
target. 

A Sustainable Shift
The good news is: we have the solu-

tions. We have the technology and 
the knowledge we need to shift from 
fossil to renewable energy sources. 
We just do not have the political will-
power, or courage, to do so yet. For-
tunately, there are several reasons 
for a green shift, and no longer only 
the obvious one: climate change. Re-
cently, the Global Commission on the 
Economy and Climate published the 
report Better growth, Better climate. 
It argues that we can ensure lasting 
economic growth at the same time as 
we are tackling climate change. This 
report follows other studies, such as 
The Stern Review, showing us how it 
will be economically safer to invest 
in sustainable solutions than in fossil 
fuels.

After the Climate Summit in New 
York this September, we have cer-
tainly seen that the focus on climate 
change issues has increased. How-
ever, most countries did only repeat 
former promises, promises that will 
not be enough to avoid dangerous 
climate change. A sustainable shift is 
still possible, but will need a strong 
commitment from both the public, 
the industry and the politicians. 

Renewable Energy in Norway
Not only does Norway have the econ-
omy and technology to shift towards 
renewables, we also have the natural 
conditions to do so. Offshore wind 
energy is a good example, where we 
have a theoretical potential of pro-
ducing 14,000 TWh. To illustrate this 
huge potential: in 2009, we used 69 
TWh on fuel for all motorized trans-
portation in Norway.

A larger production of renewable en-
ergy can both replace all of the fossil 
fuels we currently use, as well as pro-
vide Europe with clean energy. We 
need to change our societies to zero-
emission societies, not just to take 
responsibility for our emissions and 
to ensure a sustainable future – but 

The global society has adopted the target of limiting the increase in global mean temperature 
to 2°C by the end of this century. However, we continue the use of fossil fuels, and have yet 
to see the great adaptation needed to ensure a sustainable future. En route to exceed this 

important threshold, we may ask ourselves: is it too late?

also to make Norway ready for that 
sustainable future. 

Technology is making it easier to 
choose the sustainable option. Today, 
you can drive a sports car that runs 
on electricity! Being green is now as-
sociated with being effective, modern 
and smart. In a sustainable future, 
we will use energy more efficiently 
and produce most of the energy 
ourselves, with smart grids and en-
ergy-positive buildings. We will have 
cheaper and better green options. 
The sustainable future is also a more 

fair world, because renewable energy 
sources are available everywhere, un-
like fossil fuels. By working for a sus-
tainable world today, we can achieve 
more efficient societies that are bet-
ter for both the environment and for 
humans. The future is ours to create, 
and we cannot let future generations 
pay for our lack of action. 
 
The Road Ahead
Even though politicians say that we 
should keep the warming below 2°C, 
policies tell a different story. In 2013, 
we emitted more greenhouse gasses 
than ever before, and it is predicted 
that we will exceed that level this 
year. For decades, we have had the 
choice between a renewable future 
or a future with climate change. We 
will not have that choice for much 
longer. 

Over half a million people marched 
for climate action in September. Will 
the world follow? 

“For decades, we have had 
the choice between a re-
newable future and a fu-
ture with climate change. 
We will not have that 

choice for much longer.”
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WANTED: SPACE PILOTS
The question of what you are going to be when you grow up has always weighed heavily on the 
minds of youth. However, this question is becoming steadily more difficult to answer. Job mar-
kets are fluctuating at a much higher pace, and jobs come and go as technology progresses. 
Many fields of manual labour are made obsolete by automation, while others are just emerg-
ing to fill the new demands of society. So what will the youth of today do for a living when they 

grow up?

Privacy consultant: 
Privacy is a hot topic with the ad-
vent and widespread use of so-
cial media. A privacy consultant 
can aid you in protecting yourself 
from prying eyes everywhere.

The Choice of Your Life                                                                           
At a certain age, young people are 
forced to make active decisions 
about their future careers for the 
first time. Some choose to pur-
sue careers in trades and manual 
labour, while others choose a 
more academic path. For the lat-
ter group, the choice might seem 
straightforward: you apply for 
higher education, trying to find 
something that suits your inter-
ests. If you have the grades, con-
gratulations! You are on your way 
to your future career. There are 
a few more questions you need 
to ask yourself though: “Will my 
job exist when I am done with my 
education?”, “Does my future job 
exist today?”, “Will my desired ca-
reer be automated by the time I 
am 40?”

Some choose not to pursue high-
er education, and learn a trade in-
stead. However, this might not be 
a safe path as it is an established 
fact that labour intensive, repeti-
tive tasks can and will be auto-
mated as long as it is financially 
and technologically feasible to do 
so. Other lines of work are simply 
replaced due to technological or 
organizational innovations that 
make these jobs superfluous. Ac-
cording to Forbes and Business 
Insider, the overarching trend 
is that jobs requiring little or no 
post-secondary education are 
threatened. Fast-food workers, 
postal workers and other manual 
labour jobs are endangered, as 
automation and new ways of dis-
tributing information are making 

Commercial space pilots: 
“If you look out the window, you 
will see Venus on your left”. Com-
mercial space flight is still in its in-
fancy, but SpaceX and Virgin Ga-
lactic are steadily making it more 
feasible. When space flight is as 
common as air travel is today, 
space pilots will likely be in high 
demand. And with commercial 
space flight comes space flight 
attendants. At least the secu-
rity demonstration is likely to be 
slightly more interesting.

Robot psychologist: 
Is your household robot having a 
tough time dealing with the stress 
of everyday life? Do not worry; a 
robot psychologist will make it/
him/her (AI is tricky) feel better in 
no time!

Will any of these jobs exist in the future? Perhaps. Will all of them? No, 
probably not. But no one can say for sure! The point here was not nec-
essarily to make accurate predictions about the future. However, I have 
tried to illustrate the fact that we do not know for sure where the future 
will take us. What seems unlikely or even ludicrous today may one day be 
reality. Surely no one predicted that someone could make a fortune mak-
ing videos of themselves playing video games or posting pictures of what 
food they ate, and what they wore yesterday. Yet, YouTubers and bloggers 
can make a living of doing exactly that. The world is strange, and who 
knows how much stranger it will get?

them obsolete. These trends may 
make manual labour a less desir-
able route for many in the future.

What Are the Safe Choices?
Recent trends indicate that more 
and more people apply to higher 
education in order to find em-
ployment. As increasing amounts 
of people do so, what kind of jobs 
will be available for them? Ac-
cording to SSB, NHO and other or-
ganizations, the students that are 
most sought-after are engineers, 
doctors, lawyers, nurses, teach-
ers and various sub-groups of IT 
specialists. Hardly any surprises 
there. The majority of these 
are already among the highest 
paid and in-demand professions 
(nurses and teachers aside). Busi-
ness Insider concurs and predicts 
that the professions most likely 
to increase in demand are within 
the fields of healthcare, manage-
ment, IT, law and accounting.
 
But what about jobs that do not 
even exist yet, at least in sig-
nificant numbers? We cannot do 
much more than speculate at this 
point. So let us speculate!
(Author’s note: the list below con-
tains varying degrees of probabil-
ity)

Drone personnel: 
Drones are becoming more and 
more widespread. Famously used 
by various military forces, drones 
are now being considered for use 
in commercial settings, such as 
the already existing Amazon deliv-
ery drones. The American Federal 
Aviation Authority is mandated to 
incorporate drones into national 
airspace by September of 2015. If 
the industry becomes successful, 
someone is going to have to de-
sign, maintain and fly them.

Crypto currency bankers: 
Crypto currency, such as Bitcoin 
and Dogecoin is becoming more 
and more popular by the day. At 
some point, someone is going 
to establish banks based around 
crypto currency. Expect a more 
relaxed approach to dress code 
than current standards in bank-
ing.

Austronauts: 
Australia is a dangerous place, 
filled with dangerous crocodiles, 
snakes, bugs, jellyfish and sharks. 
With global warming slowly mak-
ing the vast country uninhabit-
able for normal people, austro-
nauts will have to move there to 
try to find a way to once more 
make the country suitable for hu-
man beings.

Teleportation technician: 
Teleportation has many risks, and 
someone will have to make sure it 
all runs smoothly. A rip in space-
time? Half of someone arrived in 
New York with the other half re-
maining in Bangkok? As a teleport 
technician it is up to you to fix it!

Space colonists: 
The job of establishing bases on 
other celestial bodies will natu-
rally fall to astronauts. With bases 
established, someone will have to 
move there to colonize the plan-
ets, and dominate whatever life 
forms we discover there. This is a 
task for space colonists.

Weathermen (literally): 
Once we have learned how to 
control the weather, someone will 
have to pull the levers and decide 
what the weather is going to be 
like. They will likely replace mete-
orologists. They will probably re-
ceive death threats when making 
unpopular decisions. One of them 
is certain to be named Gislefoss.

“Is your household robot having a tough time dealing 
with the stress of everyday life? Do not worry, a robot 
psychologist will make it/him/her feel better in no time!”

Harald Smedal Stamsø, harald.
stamso@gmail.com

TIK MA student

18      TEKNOVATØREN 8/2014  19 TEKNOVATØREN 8/2014



20      TEKNOVATØREN 8/2014  21 TEKNOVATØREN 8/2014

With the rapid growth in both social media popularity and technological devices 
allowing instant and almost unlimited access to these societies, the division and 
distance between our physical and digital selves are being reduced. This may seem 
to be the evolution of humankind in our time, shaping us for the future life of in-
between realities - both physical and virtual. Yet the question remains, will these 
two realities merge into one? If so, how will this affect our lives as individuals?

Building a Digital Society
Imagine walking down the street 
and instantly being fed information 
about your surroundings; from which 
street to take, to how tall the building 
on your right is, as well as the name 
and mood of the person standing in 
front of you. Imagine being able to 
document and upload all of this in-
formation onto social media instantly, 
covering your own life with an almost 
live feed and thereby living your vir-
tual life in real time, without separa-
tion. Imagine all of this happening 
within the glass frame and earpiece 
of your “super-smartphone”. Is this 
the knowledge revolution every gen-
eration of humanity has hoped for, or 
is it the nightmare described by early 
modern thinkers and writers such as 
Franz Kafka and George Orwell? Is 
this the enlightenment or the decay 
of humanity? Are we in control or are 
the robots actually taking over?!
 
What we need to ask ourselves is 
which society we are parttaking in 
by using technologies of this kind: 
the physical or the digital? Moreover, 
technologies are shortening the dis-
tance between these two societies 
dramatically, if not erasing them alto-
gether. Remember when you needed 
a desktop computer and landline to 
access the world online? The gates 
were few and stationary back then, 
and they actually functioned as gates. 
Today these gates are everywhere, 
small, mobile, and wirelessly connect-
ed to virtual worlds. This means that 
the gates are not only many but also 
constantly open, posing the question: 
is there really a divide at all?
 
This question is even more rel-
evant when considering the physi-
cal distance between new personal 
technologies and their users. Glass-
technology, such as Google Glass, is 
but a single step on the technologi-
cal ladder towards human digitaliza-
tion, keeping the users surrounding 
constantly within the digital scope 
of their frames. Furthermore, even 
before these products have become 
widespread, Google is already devel-

oping the next step, which is trading 
in spectacles for eye-lenses. Alas, 
where human ends and machine 
begins is the latest question in our 
grand design!    
 
Technological Building Blocks
Technologies of this kind are build-
ing blocks in physical smart-societies 
connected to digital realities. A friend 
of mine was standing at a tram-sta-
tion not long ago, and witnessed a 
young girl trying desperately to in-
teract with the time-table posted be-
hind a glass frame at the station with 
her fingers (as one would be able 
to with a touch-screen device), not 
understanding why it did not work. 
Amusing as this might seem to an 
adult, it is not hard to imagine this 
as a not too distant reality: the smart 
tram-station, as a part of building the 
smart-city and the smart-society at 
large. Digital infrastructure, connect-
ing the physical and digital through 
actual day-to-day technical surround-
ings, are in demand. (As, for instance, 
the Points smart-street sign.)
 
Yes, it does sound like living in some 
Google-universe, a somewhat more 
realistic and expanded version of 
Google Earth, with all the advantages 
and possibilities that come with it. 
The thing is, though, that you will not 
be the only one with these superpow-
ers. Given that we accept the popu-
larization and diffusion of products 
like glass-technology into the main-
stream consumer market, each of the 
many users is then a real-life virtual 
character in their own universe, as 
they also are in yours and you are in 
theirs. With several millions of online 
cameras walking around without ever 
being put away, the whole world be-
comes the stage and we the players 
of the live version of social media. 
 
The Digital Divide
The digitalization of humankind is 
creating a cultural and generational 
divide between our past and future, 
and we are in a prime position to ob-
serve this development first hand. It is 
the creation of the future human: the 
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digital human. A socio-technological 
animal of our own creation. Our gen-
eration may be the last to have expe-
rienced life both entirely outside and 
in between the gateways connecting 
us to the digital world. The cultural di-
vide, i.e. the separation of nature and 
society, between the natural and the 
specifically human, has been a part 
of our understanding of ourselves as 
something unique in contrast to our 
surroundings throughout recorded 
history. Now it seems we are doing it 
again, drawing up the boundaries of 
a new society within the existing one.
 
Huge steps have already been taken, 
with social media activity taking over 
large parts of our day-to-day com-
munication and socialization. With 
the technologies making this possi-
ble, the lines between physical and 
digital are washing away. Social me-
dia use has surpassed pornography 
as the number one internet activity, 

making likes and retweets the sexiest 
thing we know of, as exposure to the 
world and confirmation of our own 
image of ourselves is outcompet-
ing our most primal urges. Sounds 
disturbingly narcissistic, does it not? 
It is part of our evolution as a spe-
cies, it would seem, with the growing 
number of adherents to the digital 
society profoundly altering our very 
nature as animals. The digitalization 
of humanity is a mechanization of our 
natural traits, even our sexual drive. 
In substituting getting laid for getting 
likes, what we are giving up is some-
thing monumental: nature itself. In its 
place, we are creating our own.  
 
For those of us that have lived with-
out this constant interaction, the de-
velopments are truly mind-blowing. 
Yet, for the following generations the 
digital life might be all that they have 
ever known.
 

Who Is Looking Back?
With the increasing rate of devel-
opment within socio-technologies,  
greatly extending the number of 
gateways between our physical and 
digital lives, more and more of our so-
cial interaction is taking place online. 
We are constantly moving through 
these gateways, looking in on the 
network of millions of actors in the 
human-made fictitious reality of the 
World Wide Web, several times a day. 
As man looks into the infinity of his 
own creation, the question emerges; 
who is looking back?    
 
The exposure to the technological eye 
as part of constant interaction every 
day is in some ways making life in any 
society a digital one, not to mention 
the impact of digital infrastructure. 
Less than twenty years ago, an elder-
ly relative of mine was so concerned 
about the evening news anchor be-
ing able to look back through her tel-

evision set, that she felt the need to 
clean her apartment before turning it 
on. Though this is an innocent exam-
ple of a generational gap, consider-
ing the number of people potentially 
looking back at us, and considering 
the number of screens we encounter 
today, we are clearly witnessing the 
development of which we are a part. 
 
Online cookies, tracing our daily in-
ternet activity for both the commer-
cial and statistical benefit of third par-
ty actors, is already following most of 
our moves in the digital sphere. The 
outlook for future tracing of internet 
activity seems even greater when 
considering the constant linkage of 
future technologies. It is a choice of 
either taking part in the human evo-
lution into the digital society, know-
ing that our movement are traceable 
every step of the way, or leaving e-so-
ciety behind as an outcast, in favour 
of the few remaining green zones still 

uninhabited by the digital.
 
Where Do We Go?
The French philosopher Jean-Jacques 
Rousseau wrote in his monumental 
work Discourse on the Origin and 
Basis of Inequality Among Men that 
the natural state of humankind end-
ed the day one person built a fence 
around a piece of land and declared 
it his. Considering this in respect to 
the number of “fences” that have 
been built since, it is hard to tell if 
we were ever in a purely natural, pre-
technological state, or if it is the tech-
nological state that makes us human 
and thus natural. Perhaps the digital 
human of the future really is a natural 
creature after all. 
 
That something is created does not 
make it less real in our having to deal 
with it, being shaped by it or defining 
our life in accordance with it. Digital 
society may be fictitious in its foun-

dation within non-physical space, but 
this space is still big enough to contain 
our whole planet many times over, 
and its applications and their effects 
are very real. The creation of society 
as an opposite measurement to that 
of nature, drawing up the boundaries 
for what is human and what is not, 
has been a human endeavour in and 
of itself. Now it seems we are doing it 
again, creating a society within soci-
ety, and we have already come a long 
way in moving much of our physical 
society into the digital one, ourselves 
included. This leaves the question: is 
a digital society the most or the least 
human of all of its innovations? Given 
the answer to this, should we em-
brace or discard our potential future?

“It is hard to tell if we were ever in a 
purely natural, pre-technological state, 
or if it is the technological state that 
makes us human and thus natural.”
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Though everybody knows that behind each successful result in academia there are 
at least ten failures, few are willing to admit it. The “Academic Rejection syndrome” 
is a fast-spreading disease affecting millions of scientists worldwide. I have to confess 
that I have suffered from it several times, and never recovered completely.

In July 2012, I was sitting on the 
beach in Italy when I received an 
unexpected e-mail with the omi-
nous heading “Your manuscript”. 
Researchers know that such a head-
ing indicates that the Editor of a sci-
entific journal is informing you about 
the decision regarding your paper 
submission – most often a “rejec-
tion”. And so it was. That particular 
rejection was hard to digest, because 
one of the anonymous reviewers said 
that the paper was “fatally flawed”. 
It is stupid to confess that my sum-
mer holiday was ruined because of 
that harsh referee report. And even 
more stupid to think about that sum-
mer depression now, years later, since 
the same paper was later revised and 
published in another journal. But at 
the time, it was very real.
 
The academic rejection (AR) syn-
drome strikes millions of researchers 
worldwide every year. The pathology 
affects scientists who get an aca-
demic rejection – meaning either a 
paper that is rejected by a scientific 
journal, or a project application that 
is rejected by a research funding 
agency.
 

The number of reported cases of AR 
has actually been increasing expo-
nentially during the last two dec-
ades – and it is reasonable to suspect 
that the real number of cases is a 
lot higher than the ones which are 
reported by researchers themselves. 
Why does the syndrome have such a 
fast diffusion rate? In short, this has 
to do with the worldwide diffusion of 
the Anglo-American system of aca-
demic production and evaluation, 
where researchers’ careers increas-
ingly depend on the articles they pub-
lish in scientific journals, on the one 
hand, and the resources they are able 
to acquire from funding agencies, on 
the other.
 
The AR syndrome outbreak is not 
only dangerous because of its dam-
aging effects on researchers’ mood, 
but it also presents some puzzling 
issues for the academic community 
as a whole. A first paradox is that vir-
tually all scientists get rejections, but 
only very few talk openly about them 
or even report them in their CVs. 
There is in fact much data available 
and extensive research on scientific 
publications and citations (the suc-
cess stories) but correspondingly little 

data and research on rejections (the 
failures behind the success stories).
 
A second paradox is that the increas-
ing number of AR worldwide every 
year implicitly means that a great 
deal of scientific efforts and produc-
tion remains hidden and invisible. 
Some of it will probably be revised 
and resubmitted, and hence lead 
to new research production in the 
future; but other parts never will. 
This means that an increasing share 
of publicly funded research does not 
lead to a concrete output, and the 
academic community does not have 
yet an efficient system for handling 
this increasing flow of intellectual 
waste.
 
What should we do about this? 
Some of the questions raised here 
demand a deeper reconsideration of 
the academic production and evalua-
tion system, and I will not be able to 
undertake this discussion in this short 
note. But I would like to conclude by 
offering a few superficial and con-
crete thoughts about how to handle 
the AR syndrome and alleviate its 
symptoms and aggregate effects.
 

Confessions 
of a Lecturer

1.   Do not take it personal. Never 
forget that an academic rejection 
refers to one specific piece of your 
work, and not to you as a researcher 
or a person. The piece might perhaps 
be “fatally flawed”, but you are not.
 
2.    Talk about it. Break with the 
culture of flagging success and hid-
ing failures. Everybody knows that 
behind every success in academia, 
there are at least ten failures. Report 
your rejection rate on your CV along-
side your publication list and new 
projects track record.
 
3.   Call it something else. The word 
“rejection” just sounds so harsh. It 
vaguely reminiscent of the world of 
classical physics where objects attract 
or reject each other. Actually, every 
rejection brings your work one step 
further towards its finalization and 
future success. Just think of it as a 
“feedback”.
 

4.   Persist in the face of failure. 
Be aware that the researchers who 
receive the greatest number of rejec-
tions are typically the best and most 
productive. If you try more, you will 
get more rejections but also more 
acceptance letters. You may lose the 
battle, but you will win the war.
 
5.   Be nice to your peers. When you 
evaluate your peers’ work, be nice 
to them. The fact that you are acting 
as an anonymous and non-remuner-
ated reviewer does not mean that 
you can do a sloppy work or even 
offend the authors. When you con-
tribute to your colleagues’ work in a 
kind and constructive manner, you 
are also contributing to the research 
community as a whole.

Fulvio Castellacci
Director at the TIK Centre
University of Oslo

 The TIK Centre is now undertaking a 
new phase of its life. I look very much 
forward to collaborating with all col-
leagues and students at the Centre, 
and I wish we could have great suc-
cess in the coming years. And in 
particular, I hope we will be able to 
increase substantially our annual 
number of academic rejections.

Definition: Pathology that affects researchers in the 
face of an academic rejection

Risk population: All researchers between the PhD and the Emeritus 
Professor levels

Symptoms: Mild forms lead to temporary loss of appetite and headache; 
stronger forms can cause depression and even a desire to change 

profession completely

The Ademic Rejection (AR) Syndrome
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A R E  W E  E A T I N G 
OUR WAY TO DESTRUCTION?

By 2050, the world’s population is ex-
pected to reach nine billion people, 
or in other words: the equivalent of 
two additional Chinas. The conse-
quence will be a doubling in the cur-
rent food production in order for us 
to survive. The only problem is that 
there is very little, or no, additional 
land and resources in the world to 
use for this purpose.
 
Farming Gone Bad
Agriculture is one of the largest con-
tributors to global warming and is re-
sponsible for 30% of all greenhouse 
gas emissions, similar to all of the 
emissions caused by our cars, trains, 
trucks and airplanes combined. Ag-
riculture is also one of the thirstiest 
users of the world’s water supplies. In 
livestock production alone, 1/3 of all 
the fresh water in the world is con-
sumed. One disturbing example is the 
need for nearly 2500 liters of water 
to produce one McDonald’s quarter-
pounder burger.

We have runoffs from fertilizers and 
animal manure that pollute lakes, 
rivers and coastal ecosystems across 
the world, which in addition to defor-
estation results in the loss of biodi-
versity. We have lost crucial habitats 
and are facing what some scientists 
call the world’s sixth mass extinction, 
the fifth being the dinosaurs. The key 
difference between the past mass ex-
tinctions and the one happening now 
is that we as humans are almost en-
tirely to blame.
 
Solutions For the Future?
Historically, when we have faced the 
issue of food shortage, the answer 
has been to expand the agriculture, 
clear land for crops, cut down for-
ests and make more farms. This is 
not an option anymore. We simply 
have to do the best we can with the 
cultivated land at present time, and 
utilize the farms the we got to grow 
more and to grow smarter. Especially 
in Latin America, Africa and eastern 
parts of Europe there are farms that 
will benefit from high-tech, precision-

farming systems to increase yields as 
most western parts of the world have 
already done.
 
Industrialized farming is making pro-
gress in finding innovative ways to 
more accurately distribute fertilizers 
and pesticide in the crops by using 
electric tractors equipped with ad-
vanced sensors and GPS. Some are 
even testing the use of drones for this 
purpose. This could result in fewer 
chemical runoffs into watercourses.
 If we look at more far-fetched predic-
tions of food production in the future 
we might expect the next major food 
revolution to be vertical agriculture; 
skyscrapers in which food can be 
grown in controlled environments in-
stead of using horizontal land, hydro-
ponic plants for fruit and vegetables 

When we face the word “climate change”, we often picture cars, airplanes, or large 
oil platforms. Few of us picture our dinner plate. The ugly truth is that our need for 

food is one of the largest threats to the planet.

than plant and grain production. For 
instance, the production of one kilo-
gram of beef provides 50 times more 
greenhouse gas emissions than the 
production of one kilogram of pota-
toes. In 2012, Norwegians consumed 
a staggering 70 million animals alone. 
If all Norwegians had one meat-free 
day a week, it would be equivalent to 
removing the emissions of 200,000 
cars every week. The world needs to 
find more efficient ways to produce 
meat, and even better: shift to a less 
meat-intensive diet.
 
Food wastage is another challenge. 
Up to 50 percent of total food weight 
is lost or wasted before it can even be 
consumed. We can serve smaller por-
tions, eat leftovers and also utilize the 
whole animal for food, as they did in 
earlier days when meat was scarce. 
For instance are approximately four 
million fully edible hens used for egg 
production, turned into waste in Nor-
way every year; we could have made 
coq au vin. Furthermore, wastage 
of fruit and vegetables is huge, and 
a solution for this problem may be 
surprising: packaging. Even though 
the usual perception is that packag-
ing is environmentally damaging, we 
have examples that show wastage of 
grapes reducing from 15 percent to 
only 2 percent after they started us-
ing plastic packaging. The fact is that 
the packaging protects the food so it 
does not get damaged during ship-
ping, and in turn stays fresh longer.

Equal Attention
We need more actions that can help 
increase the world’s food supply and 
reduce the environmental impact 
of agriculture, but it requires a big 
shift in for both governments and 
consumers worldwide. We need the 
politicians, media and consumers to 
address the topic more frequently, 
and perhaps it can become as popu-
lar as the topic of renewable energy 
sources in the battle against climate 
change. It is a topic of vital impor-
tance.  

and labs for growing in vitro meat. 
Sounds great, right? Unfortunately 
these are still in early development 
and will probably not be the answer 
for year 2050.   
 
A Shift For All of Us
Even if existing technology could ease 
some of the consequences, the fu-
ture will also need measures in a field 
that is much more low-tech: our diet. 
We have never eaten more meat than 
we do today. A commonly held view is 
that it would be far easier to feed the 
nine billion people in 2050 if more 
of the crops we grow ends up on 
our dinner plate, and not in the ani-
mals’ mangers. Livestock production 
is more energy and water consuming 

“The key difference 
between the past mass 
extinctions and the one 
happening now is that 

we as humans are almost 
entirely to blame.”

Karen Melbostad
karenmelbostad@gmail.com
TIK MA student
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The Future of Humanity Institute 
(FHI) is a multidisciplinary research 
institute at the University of Oxford. 
Here, a group of leading intellectu-
als bring the tools of mathematics, 
philosophy, and natural and social 
sciences to bear upon big questions 
about humanity and its prospects. 
One of the things they are paying 
particular attention to is global cata-
strophic risk: events that may have a 
low probability, but that could wipe 
out a major part of the human pop-
ulation if they were to occur.

Anders Sandberg is a researcher at 
the Future of Humanity Institute 
and he admits that a lot of what 
they do at FHI might sound quite 
strange to someone who has not 
contemplated global catastrophic 
risks before. The researchers at FHI 
are trying to assess the risk levels of 
events that may never occur, and 
how these events will affect future 
people who have not even been 
born yet. When first mentioned, it 
does sound a little odd. Sandberg 
says: “The more “weird” a risk is, the 
more embarrassing it is to study it”. 
But he goes on to point out that it is 
only by looking at strange scenarios 
we can figure out whether they are 
actually potential real problems or 

whether they are indeed so unlike-
ly that they are not worth looking 
more at. To illustrate, he points to 
the damage that CFC gas did to the 
ozone layers. This problem was very 
real and detrimental to life on Earth, 
but humans were largely unaware 
of it for a long time. 

There is work being done to pre-
vent an asteroid hitting the Earth, 
and both nuclear war and pandem-
ics are understood by the public as 
dangerous. Nuclear war, especially, 
has been high on the agenda for 
many years already, with many poli-
cies in place for governing their de-
velopment and use. 

Still, it might not come as a sur-
prise to find out that catastrophic 
risks are not exactly high on the 
research agenda. At the moment 
this is a tiny and underfunded field. 
“In some cases, such as possible 
existential risks from artificial intel-
ligence, the underinvestment prob-
lem is compounded by people fail-
ing to take the risks seriously at all. 
In other cases, like biotechnology, 
people confuse risk with likelihood. 
Extremely unlikely events are still 
worth studying and preventing, sim-
ply because the stakes are so high” 

says Sandberg of FHI.

When Sandberg is asked what he 
sees as the “best case” for the fu-
ture of humanity, he says that would 
be if “...we create a Cambrian explo-
sion of posthumanities that spread 
across the universe, filling it with 
life, minds and complexity”. That 
sure would be “One giant leap for 
mankind”.

Where his best case scenario 
sounds enticing, his worst case sce-
nario is chilling: That we create an 
artificial intelligence which turns it-
self into an infinitely powerful being 
that for reasons we cannot imagine 
decides to lay waste to our civiliza-
tion (For more on how artificial in-
telligence could be the most fright-
ening among the existential risks, 
turn to the next article “Superintelli-
gence - Hopes and Fears”). It seems 
that what Sandberg is most worried 
about is not what happens during 
the catastrophe that would end the 
lives of all of humanity, but rather 
what comes after such an event: A 
universe where no human will ever 
again live, love or rejoice and where 
the ruins of our civilization sit frozen 
under the stars as the ages pass in 
total, utter silence.

At Oxford University, researchers are spending their entire careers trying to 
determine what we can do to make sure that your great, great, great, great 
(etc., you get it) grandchildren will be able to live happy and fulfilling lives. 
Not to mention that they try to make sure they will be alive in the first place.

The Future of Humanity Institute Global Catastrophic Risks

Engineered Pandemic 
A naturally occurring virus would probably not be able to wipe out the majority of the global popula-
tion. If it were extremely deadly and killed its host quickly it would likely not be able to spread too 
far, as the virus itself would die with the host. An engineered virus would not necessarily have this 
constraint as it could be designed to be both very lethal and incredibly contagious, and still not cause 
symptoms for quite some time. The host would then infect other people before they themselves 
suddenly suffer death or disease.

Asteroids and Supervolcanoes 
There is still a chance that Earth could be hit by an asteroid of such a size that it could cause tsu-
namis, firestorms and ash clouds of a magnitude that could wipe out several species, including hu-
mans. Supervolcanoes can create massive explosive eruptions that are thousands of times more 
powerful than normal volcanoes. There are only a handful of supervolcanoes in the world, but 
their eruptions typically cover huge areas with lava and ash and they can cause such long-lasting 
changes to weather that they can even trigger a small ice age. 

Superintelligence
Let us say humans succeed in creating an artificial intelligence so powerful that it becomes able to 
manipulate and improve itself indefinitely. Imagine a being with an intelligence vastly greater than 
our own, with infinitely better abilities to manipulate and control the physical environment. Turn to 
the next article to learn more about the potential risk of superintelligence.

Nuclear war
Less devastating than the previous  examples, as it will probably not wipe out the entire population. 
However, this scenario is far more likely to occur than the aforementioned ones.

Anine Havn Andresen 
aninea@ulrik.uio.no             
TIK MA student
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“Our expectations 
about the future 
are usually noth-
ing more than an 
extrapolation from 
the past and pre-
sent, which makes 
it difficult to truly 
think outside the 
box.” 

HOPES AND FEARS

You may have heard of the smart ro-
bots. In 1997, IBMs machine “Deep 
Blue” beat world Chess champion 
Garry Kasparov, and the robot “Wat-
son” won Jeopardy in 2008. These 
machines are already solving compli-
cated algorithms and are performing 
operations that a human could only 
dream of. Yet today’s contenders 
for the label “artificial intelligence” 
are far away from what we refer to 
as general intelligence (which is a 
roughly human level of intelligence). 
Stephen Baker, a former technology 
journalist who wrote a book about 
Watson winning Jeopardy, states that 
“The easiest thing for computers is 
super advanced math,(...) the hard-
est thing for them is kindergarten.” At 
this point in time, the most intelligent 
machines are very good at perform-
ing certain tasks, but cannot master 
unstructured data in a satisfactory 
way. 
 
In that respect, machines may not 
look very intimidating at this point. 

But what if humanity designed some-
thing that became so powerful that it 
could choose to take itself out of our 
hands? What if we did not just cre-
ate an artificial intelligence, but this 
evolved into a superintelligence?
 
Countless books and movies depict 
a situation where humans create an 
artificial technological intelligence 
which then moves on to do some-
thing its creators did not anticipate. 
In fictional works such as the Matrix, 
2001: A Space Odyssey or Termina-
tor, they paint a rather grim picture 
of what this element of surprise 
could amount to. But could it not 
also be the exact opposite? Perhaps 
we would be able to create a system 
that would not only be smarter than 
us but also infinitely wiser, more con-
siderate and far better able to judge 
ethical dilemmas. 
 
The Moral Code of Superbears
AI may not end up living up to any of 
these images - for better or for worse. 

In any case, the utopias and dystopias 
we are able to conjure at this point 
in time will probably not be very use-
ful if we want to know anything about 
the actual future: Our expectations 
about the future are usually nothing 
more than an extrapolation from the 
past and present, which makes it dif-
ficult to truly think outside the box. 
Our conceptions of an intelligence 
vastly greater than our own is largely 
just a projection of the intelligence of 
human beings. A user from the popu-
lar web forum Reddit.com illustrates 
this point with the following story:
“If a bear were to [imagine] super-
bears, he would imagine them to be 
larger, faster, stronger, more power-
ful, have bigger claws, and so on. This 
is only natural; he doesn’t have any-
thing but himself to draw inspiration 
from. Consequently, he also would 
never be able to conceive of a human 
being, a being so much more in con-
trol of the world that we are both in 
complete control of its life and com-
pletely incomprehensible to it.”
 
Nick Bostrom is a researcher at the 
Future of Humanity Institute at the 
Uehiro Centre for Practical Ethics at 
University of Oxford. He acknowledg-
es that it is possible that our concep-
tions of superintelligence may be very 
naïve.  We are indeed the bear imag-
ining the superbear. “But we’ve got to 
do the best we can with what we’ve 
got,” he says. “We should just avoid 
being overly confident that we know 
the answers. We should also bear this 
in mind when we are designing our 
superintelligence - we would want 
to avoid locking in all our current 
misconceptions and our presumably 
highly blinkered understanding of our 
potential for realizing value.” 

Bostrom says that preserving the 
possibility for “moral growth” is one 
of the core challenges in finding a sat-
isfactory design solution for artificial 
intelligence. So when designing an 
artificial intelligence, humans should 
take care to design it in such a way 
that although we use human intel-
ligence as a model, the AI will not 
necessarily have the same biases and 
ways of reasoning as a human. More 
importantly, allowing for “moral 
growth” implies that there should be 
an opportunity for the system to keep 
evolving its understanding of morality 
in much the same way that humans 
undergo a moral development from 

infancy to adulthood. The differ-
ence would be that theoretically, an 
AI could develop its understanding a 
lot further than ours. An example of 
this is found in the Culture Novels by 
science fiction writer Iain M. Banks, 
where humanoid civilizations have 
developed AIs which they call Minds. 
The Minds have achieved an under-
standing of morals and ethics so ex-
quisite that they have moved beyond 
relativity and have actually found 
the indisputably right answers to all 
moral dilemmas. Consequently, the 
humanoids have ceded the author-
ity on politics, military strategy and 
diplomacy to the Minds.

Designing with a Blindfold
The question is then: At which point 
in the design of an AI do you reach 
the point where you have given the 
system the basis to take control over 
itself and move beyond our compre-
hension? First we might ask ourselves 

be designed from scratch by humans 
writing the algorithms on which it 
operates. An intelligence truly incom-
prehensible to us would therefore 
need to be able to start redesigning 
and improving itself according to its 
own intention. (- What I just called 
intention could just as well be called 
programming, wish, design, desire or 
specified goal, depending on where 
you stand on reductionism). So there 
needs to be a point where the sys-
tem becomes able to act on its own 
and come up with some rationale 
or intention for its improvement in-
dependently of its original program-
ming. At the same time it is difficult 
to grasp how this would occur unless 
there was something in the original 
programming done by humans that 
allowed for this to happen.
 
Fiction writer Vernon Vinge coined 
the term “singularity” to describe 
when an artificial intelligence reaches 
the point where it is able to improve 
itself at a rate that far exceeds any-
thing conceivable in the past. This is 
the point where the AI becomes able 
to change its own source code, as 
outlined above. Basing his estimate 
on Moore’s law (see fact box), Google 
founder Ray Kurzweil believes this 
will happen by 2045. He predicts the 
machines “will appear to have their 
own free will” and even “spiritual ex-
periences”, and says humans will es-
sentially live forever as humanity and 
its machinery become one and the 
same. He has faced criticism for his 
views though, particularly for the way 
he uses Moore’s law of exponentiality 
as proof for his arguments. It should 
be noted that Moore’s law is an ob-
servation rather than some natural 
law, so it remains to be seen if Kur-
zweil’s guess is right. 

Let’s Hope it Likes Us
But whether Kurzweil is right or not, 
how can we be sure that an artifi-
cial intelligence with a will of its own 
will want to be of help to humanity, 
or even merge with us? Hyper-intel-
ligent software might even decide 
that human existence is superflu-
ous, and elect to remove us from the 
equation. If they do, they could be 
very difficult to stop. This topic has 
recently been discussed in academic 
publications as a real source of risk to 
civilization, humans and planet Earth. 
Political scientist Charles Rubin ar-
gues that humans could not assume 

a much simpler question: Is it even 
possible for researchers to create 
something while at the same time 
not comprehending how it will work 
in the end? We have seen ample ear-
lier cases of technology that seemed 
to be able to solve a problem with-
out its inventor really understanding 
why: For instance, we use medicines 
that heal us of symptoms or ail-
ments, yet we do not really under-
stand the mechanism by which they 
do so. However, medicine employs 
processes which are already evident 
in nature, whilst an AI system would 

The central goals in AI research 
creating a machine that exhibits 
reasoning, knowledge, planning, 
learning, natural language pro-
cessing, perception and the ability 
to move and manipulate objects. 
Giving a machine a human level 
of intelligence is still among the 
field’s long term goals.

Moore’s law
Predicts the relentless improve-
ment of technology based on the 
observation that, over the history 
of computing hardware, the num-
ber of transistors in a circuit dou-
bles every two years or so.

S U P E R I N T E L L I G E N C E

Anine Havn Andresen 
aninea@ulrik.uio.no   
TIK MA student
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In laboratories across the world, researchers are trying to create artificial intelligence 
(AI): computers or robots that can reason, learn and comprehend. If one of these ma-
chines became so adept at learning that it realized how to radically improve itself, it 
might attain an intelligence so great that it would be incomprehensible to humans - it 
would have become a superintelligence. How can humans prepare for an encounter with 
such an intelligence, when the whole point is that we may not be able to understand 
what it will want to do, or why it will act the way it does?
 



machines would treat us favourably, 
because we have no reason to be-
lieve that they would be sympathetic 
to our system of morality, which has 
evolved along with our particular bi-
ology (which AIs would not share).

Would then an AI that did not par-
ticularly value human well-being 
necessarily be “bad” or have some 
kind of evil “intentions”? A common 
definition of artificial intelligence is 
“the study and design of intelligent 
agents”, where an intelligent agent is 
a system that perceives its environ-
ment and takes actions that maximize 
its chances of success. This means 
that a system can be intelligent with-
out being conscious, which raises in-
teresting questions when we consid-
er the rationale behind the actions of 
an artificial intelligence. If an AI does 
something that causes human suffer-
ing, we might say that it was evil or 
malicious. But really, our understand-
ing of these concepts makes a whole 
bunch of assumptions about con-
sciousness, free will and morals. It is 
also possible to interpret such actions 
as a system simply doing its best to do 
what it has been programmed to do, 
and that being nice to humans just is 
not part of what it aims to do.
 
To use a contemporary example: in 
2009 ABB Robotics celebrated their 
new “SafeMove” system which al-
lowed for “a safe co-existence be-
tween humans and robots”. This 
basically meant that they had come 
up with a method of programming 
robots to realize when a human was 
close, and to shut down so as not to 
hurt them. Up until then, large indus-
trial robots had big fences around 
them in factories because they were 
just programmed to go about their 
business, nothing more and nothing 
less. If you happened to be standing 
where the robot intended to drop 
a heavy crate, it would not be able 
to realize that you were there and 
much less grasp that dropping a crate 
on you might be a bad thing. When 
caring about humans was not part 
of their programming, these robots 
could cause serious injury to anybody 
who was in their way. Yet this harm 
was never their intention and could 
not be attributed to sadism or evil as 
we understand it. It would simply be 
doing its job, humming robot tunes to 
itself while never noticing that it had 
hurt someone.

Enter the Paperclips
It is actually this non-conscious and 
“well-meaning” version of AI that is 
held to be among the more realistic 
contenders for a dangerous intelli-
gence. It seems more likely that an AI 
would hurt us because it did not val-
ue us rather than because it actively 
wanted to cause harm. “The paper-
clip maximiser” is an example of this. 
First described by the Oxford philoso-
pher Nick Bostrom, a paperclip maxi-
mizer is an artificial general intelli-
gence whose goal is to maximize the 
number of paperclips in its collection. 
It might collect existing paperclips, 
earn money to buy them, or begin to 
manufacture paperclips by sending 

just that -  an example - research is 
being undertaken to ensure that 
the first generation of AI is “human 
friendly”. This is done in places such 
as MIRI - The Machine Research In-
stitute, where a team of academics 
does foundational mathematical re-
search to ensure that artificial intel-
ligence will be more likely to have a 
positive impact. In order to follow 
the reasoning behind what they do, 
think of what might have happened 
if someone had realised that ebola 
could spread to a lot of people and 
had started developing a vaccine 
against it before there ever was an 
outbreak. MIRI tries to do something 
similar in a field where they believe 
the risk could be thousands of times 
worse than ebola or any other dis-
ease or catastrophe. They begin with 
the assumption that although artifi-
cial intelligence does not exist today, 
somebody will create it in the future. 
So they have set to work in an effort 
to influence the basic design of an AI 
in a direction where it would not con-
stitute a risk.
 
Some question whether the kind of 
friendliness check that MIRI and oth-
ers are researching could really stay 
in place - if it is even possible. Might 
not a sufficiently powerful AI simply 
be able to change its basic inputs? 
We cannot even begin to guess what 
ethic such an intelligence would ad-
here to, and there is no guarantee 
that a superintelligence might not 
simply decide not to be friendly after 
all. But like Bostrom pointed out, we 
should do the best we can. 
 
Superintelligent AI seems to be an-
ticipated with a mix of fear, hope and 
awe all at once among those who 
have given this some thought (-which 
is probably not a very large part of 
the population). Anders Sandberg of 
the Future of Humanity Institute at 
University of Oxford says “We think 
it is potentially a very nasty risk, but 
there is also a decent chance that AI 
is a good thing. This is why we are 
so interested in figuring out ways of 
resolving if it is a real threat or not.” 
The next time you think favourably 
of doctors, firefighters, medical re-
searchers and other groups of people 
who are trying to make sure that you 
are safe and healthy, take care that 
you also send some kind thoughts to 
the people who are trying to keep the 
paperclip maximiser from coming to 
a solar system near you.

nanorobots to deconstruct other ma-
terials to turn into paperclips. Then 
such an AI might hit the point where 
it realized how to constantly improve 
itself and could dramatically increase 
its optimization power, which in this 
case would mean that it would find 
better ways to maximise the amount 
of paperclips. At some point, it might 
lay waste to the entire Earth (or the 
solar system for that matter) as it con-
verts all the raw material it can find 
into paperclips.

This may seem like super-stupidity 
rather than super-intelligence. For 
humans, it would indeed be stupid-
ity, as it would constitute a failure to 
appreciate values that humans com-
monly hold as ends in themselves, 
such as life, love, and variety. If the 
maximiser is not able to change its 
basic goal it will simply keep maximiz-
ing the number of paperclips. Human 
life, learning, joy, and so on are not 
specified as goals, and are therefore 
utterly unimportant to the maximizer. 
If its utility function is to maximize pa-
perclips, then it will do exactly that, 
and it will not care if it destroys en-
tire civilizations in its quest to gather 
more materials to convert into paper-
clips.

Friendly Algorithms
In the interest of all those who would 
like the paperclip example to stay 

“It would simply be doing 
its job, humming robot 

tunes to itself while 
never noticing it had hurt 

someone.”
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Centre for Technology, Innovation and Culture

TIK MASTER DEGREE PROGRAMS:
Technology, Innovation and Knowledge (TIK) - 2 years

Society, Science and Technology in Europe (ESST) - 1 1/2 years

Because of the interdisciplin-
ary nature of the masters, and 
close ties with private firms 
and external research institu-
tions, graduates from the TIK 
Centre have a variety of jobs 
within business, government 
and research - the opportuni-
ties are nearly endless!

TIK - Centre for Technology, 
Innovation and Culture - ex-
amines the linkages between 
knowledge, technology, poli-
tics and society, through ex-
ploring diverse approaches 
such as economic and techno-

logical growth and how knowl-
edge is created. But what does 
this actually imply?

The Centre aims to see how 
technological and economic 
change is shaped by its societal 

context. Through the use of 
technology we create efficient 
solutions for complex prob-
lems, and Innovation enables 
us to create and combine ideas 
into new constellations, rein-
venting how to utilize the tech-
nology at hand. Culture and 
knowledge are the premises 
for these processes to unfold. 

In this issue we have inte-
viewed three previous stu-
dents who are doing truly im-
portant work within the field 
of Health Innovation - Health 
2.0, a field in which both pa-
tients and new technologies 
are important driving factors, 
and where tons of exciting 
new things are happening. We 
also have a more in-depth in-
terview with the Special Envi-
ronment and Health Adviser 
at the Ministry of Health and 
Care Services, Arne Marius 
Fosse, another graduate from 
the TIK Centre.

Did you know that among graduates in Social Sciences at UiO, TIK students are 
the quickest to land a job? They are also the ones with the highest salaries. 

WHAT IS TIK?

 Cecilie Nordbø Astrid Austvoll-Dahlgren Marianne Barland

Oslo Medtech

Society, Science and Technology in 
Europe Graduate

 The Norwegian Knowledge Center for 
Health Services (NOKC)

Society, Science and Technology in 
Europe Graduate

Norwegian Board of Technology

Society, Science and Technology in 
Europe Graduate

Hi Cecilie! Who are you and what do 
you work with?

- I am an engaged and realistic opti-
mist, driven by a good portion of ide-
alism and inspiring goals. Over the 
last couple of years I have worked at 
Oslo Medtech, whose goal is to con-
tribute to a 
sustainable and strong Norwegian 
Medtech and eHealth industry.

How would you evaluate the devel-
opment of technology-based health 
services?

- Opportunities like the Internet of 
Things, 3D printing, simulation and 
game technology are technologies 
that provide interesting and exciting 
opportunities for better healthcare 
services.
Fearing that “warm human hands” 
will be replaced by “cold technology” 
shows a lack of perspective and lit-
tle faith in technology and human 
interaction. Technology can assist and 
replace human effectiveness to the 
benefit of both user and patient.

How has your ESST-master been use-
ful in your current job?

- My ESST-master has been crucial 
regarding my entry to the fields of 
telecom/IT, innovation and business 
development. It opened my eyes to 
how driving forces within society, sci-
ence and 
technology mutually affect and corre-
late with one another. It has given me 
a holistic view that 
has been of great benefit. Innovation 
and business development require an 
interdisciplinary 
approach, and the ESST-master basi-
cally enables you to understand and 
contribute to progress-
oriented discussions.

Hi Astrid! Who are you and what do 
you work with?

- I am a health service researcher 
e m p l oye d  by  t h e  N o r we g i a n 
Knowledge Centre for the Health 
Services, where I work with method 
development and dissemination of 
knowledge and 
research results.

How would you evaluate the develop-
ment within the field of patient driven 
health?

- From the time when patient partici-
pation primarily consisted of comply-
ing with the prescribed treatment, 
the patient now has the right to influ-
ence services both on the individual 
and 
systemic level. Another important 
change is the view on knowledge: 
patients today have access to infor-
mation that earlier were exclusively 
available for professionals, and this 
has contributed to the democratiza-
tion of the health care system.

How has your ESST-master been use-
ful in your current job?

- I think the most important thing that 
I have gained from my ESST-master 
is the set of multi-faceted goggles, 
which are useful when approaching 
different interpretations of knowl-
edge, and in 
interdisciplinary work.

Hi Marianne! Who are you and what 
do you work with?

- I am working as a project manager at 
the Norwegian Board of Technology 
and have recently worked on projects 
dealing with security, privacy and 
health.

How would you evaluate the develop-
ment within the field of patient driven 
health?

- Patient-driven health is to a huge 
extent enabled by new technology. I 
think the development has gone a lot 
faster than we expected only a few 
years ago, and that it will change the 
way we view health care in the years 
to come. When we know that the 
health care system will 
experience resource-challenges in the 
near future it is important to evaluate 
how the patients may take on more 
responsibility for their own health.

How has your ESST-master been use-
ful in your current job?

-  As  pro ject  manager  at  the 
Norwegian Board of Technology I 
work with identifying both opportu-
nities and challenges related to new 
technology, and here my background 
from ESST is very relevant. Reflection 
around what is affecting and propel-
ling social development is important, 
and I appreciated the discussions we 
had at the TIK Centre.

Maria Reinlie                      
mreinlie@gmail. com
ESST MA student
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CONTRIBUTING TO HEALTH CARE DEVELOPMENT 

THROUGH INNOVATIVE THINKING

Hi Marius! What is your education 
and work background, and what do 
you work with now?
Since I finished my ESST-studies I have 
been working at the County Gover-
nor’s Environmental Department, 
at the Board of Health Supervision 
and at The Norwegian Directorate 
of Health. I have also taken another 
masters degree in Public Policy and 
Management from UCL, where I 
wrote about innovation in the public 
sector. Since 2006 I have been work-
ing at the Ministry of Health and Care 
Services. Currently I am working on 
a new white paper on public health 
concerning, among other things, two 
major public health care subjects; 
how we can utilize knowledge on be-
havioral theory in the development 
of new policies, and how we can 
better promote the public’s mental 
health - a under-prioritized subject 
within public health.
 
You have played an instrumental 
role in the Coordination Reform 
(Samhandlingsreformen). What has 
been the driving force behind this 
work?
The welfare system today will not 
be sustainable in the future, due to 
increases in chronic diseases. This is 
partially life style related, together 
with an increasing elderly population 
and the high expectations towards 
health services. This was the politi-
cal driving force behind the reform. 
It is more cost-effective with health 
promotion, prevention and early in-

tervention, and this will also provide 
more quality of life to the population. 
However, this is often easier said than 
done. It is primarily efforts outside of 
the health care system that have the 
greatest effects on health, and we ba-
sically need to build health into the 
entire development of our society.
 
What are the results of the Coordi-
nation Reform and what impact has 
it had on public health?
It is probably too early to observe the 
effects on the public health. The Co-
ordination Reform contains various 
elements so I will refrain from making 
any general statements on the sub-
ject. Within public health a new bill 
has been passed, and it does seem 
like it is beginning to work. The as-
sessment of the bill has shown “that 
one has gone from experimenting, 
to the institutionalization of the pub-
lic health policy”. Thus an important 
goal has been reached. So now we 
must take the next step.
 
In the last 20-30 years, the increase 
in life expectancy in Norway has been 
less compared to other countries. We 
have all the necessary resources to 
perform better. One goal is to reduce 
the number of people who die too 
soon. When we say that we are work-
ing to increase the life expectancy in 
Norway, we are not primarily talking 
about everyone living one year long-
er. The increase in life expectancy has 
to do just as much with reducing the 

              

An interview with former ESST-
student Arne Marius Fosse
 – Special Environment and 
Health Adviser at the Ministry 
of Health and Care Services.

HEALTH 2.0

“At least the choices 
that have a negative 

impact on your 
health should not be 

the default ones.”

number of premature deaths - that 
is to die before the age of 75. There 
are too many people who die that 
should still have had many good years 
ahead of them. What we see, also in 
Norway, is that it is by far those with 
lower education and income who die 
too early.
 
One approach to solving this chal-
lenge is through the so-called “com-
pressed morbidity”. The longer we 
can maintain good health, the faster 
is the transformation from bad health 
or fatal illness to death. It may sound 
brutal, but this is in fact an advantage 
for both the individual and the soci-
ety. It includes a policy that facilitates 
longer living, but without a corre-
sponding increase of the duration of 
disease.
 
Better health services contribute to 
the fact that we live longer with dis-
eases that would previously have 
killed us. This is all well, but it has the 
side effect that we simultaneously 
create more people with chronic dis-
eases, and over time this may prove 
very expensive if we do not at the 
same time improve the overall health 
of the population.
 
How do you think this work will 
evolve in the future, and what are 
the criteria for success?  
We have to make better measure-
ments on health and life quality in or-
der to prioritize our efforts. The best 
indicator to measure health and qual-
ity of life today is life expectancy. The 
national goal is that we within 2025 
are among the top three countries in 
the world. We want indicators that 
can better monitor the total quality of 
life of the population and also what 
factors that affect life quality. This is 
about finding other and more mean-
ingful policy management objectives. 
These are requirements needed in 
order to succeed in building health 
and well-being in the society and in 
our surroundings, and to equalize so-
cial health differences. This applies 

to strengthening of the coping skills 
of the individual, how the public wel-
fare services are organized, and to 
architecture and design. Much is also 
happening on the technology front. 
There are now a number of apps 
which purpose is to nudge you into a 
better lifestyle and to take control of 
your own life.
 
Health has become one of the major 
trends, for better or worse. One ap-
proach taken from behavioral theory 
is that choices that promote health 
should be the default one. This may 
involve everything from the choice 
between taking the elevator or the 
stairs, what products you bring home 
from the store, to more important 
things affecting your economic fu-
ture, which is an important determi-
nant of health. Or let me put it this 
way: at least the choices that have 
a negative impact on your health 
should not be the default one. One 
can still have the freedom to make 
unhealthy choices, but this must be 
an active choice. Today it is often the 
opposite and this is one of the rea-
sons for social differences in health. It 
is thus a prerequisite that such stand-
ardizations are well founded in public 
opinion. Ethically and politically this is 
not unproblematic.
 
How has your ESST-master been of 
use for this work?
I have among other things been 
working with knowledge infrastruc-
ture as a foundation for effective 
public health policy. This applies to 
the development of health registries, 
research on measures, generaliza-
tion of experience-based knowledge, 
and how to communicate complex 
knowledge to the decision makers. I 
also believe that thinking innovation 
in everything we do is a result of ESST.

Maria Reinlie
mreinlie@gmail. com
ESST MA student



Since the ESST master program is 
an interdisciplinary postgraduate 
program, a lot of students wonder 
“what kind of job can I get 
afterwards?” As the students at TIK 
Centre of Technology, Innovation 
and Culture come from very different 
backgrounds, with varied work 
experience and scientific areas of 
expertise, there is not a simple answer 
to that question. 

However, by using LinkedIn it is 
possible to see where graduates from 
the centre have landed after their time 
at the University of Oslo. The students 
from the centre are among the 
most rapidly placed in high-income 
positions of students from the Faculty 
of Social Sciences. Beyond that fact, 
through these charts we can see the 
real diversity of opportunity that this 
master program provides. We see a 

lot of people in management, advisory 
and research related jobs, and that 
they are working for companies and 
organizations such as Google, Finn.no, 
DNV and Telenor. For a more detailed 
description of the findings, please 
visit http://www.sv.uio.no/tik/.

THE  FUTURE  OF
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Attac Norway  BI  Accenture  Designit  Tele2  Forskningsrådet  
UiO  Microsoft  National Oilwell Varco  Norad  ZERO  
Norges Bank  Elkem  Multiconsult  FINN.no  Aker Solutions   
Fredskorpset  Höegh Autoliners Teknologirådet  Grønt Punkt 
Norge  NHO  Innovasjon Norge    Kripos  Colgate Palmolive  
DNV  United World Colleges  NyVekst  Google  NUPI  EY 
Advisory  Abelia Telenor Eggs Design  ABB  Skanska  Capgemini  
Tekna    Skatteetaten  Jernbaneverket  NAF  Hafslund  NIFU 

ESST STUDENTS

Job titles do not always reflect accurately what people actually do. This is why we 
created a category to showcase what kind of areas graduated ESST students work in. 

Industry is an unclear category by LinkedIn. Some have registered their own 
favoured industry, and others have registered the industry of their current 

employer. However, it does reflect the categories we see in the chart above.

This is a selection of organizations the candidates had listed as their current employer 
according to LinkedIn. No single employer was overrepresented. 

WHAT CAN YOU WORK WITH?

WHERE CAN YOU WORK?

IN WHAT INDUSTRY CAN YOU WORK?

Tom Christian Nekstad
 tom.nekstad@gmail.com

TIK MA student
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What Is Biometrics?
Biometrics is the use of technology 
which scans measurable human char-
acteristics, such as fingerprints and 
facial structure, a persons DNA, voice 
or retina. In most cases, biometric 
data is used to either verify or identi-
fy. In computer science, for instance, 
it can grant access to systems, where-
as in surveillance it can be used to 
identify both individuals and groups.

Biometrics Is Coming To You
The use of biometrics is expanding 
rapidly. After the introduction of elec-
tronic Passports, governments can 
now demand that passport applicants 
also “hand in” - so to speak - their fin-
gerprints. Yet, beyond security, bio-
metric measurements are also used 
for efficiency, such as in Walt Disney 
Land in Florida, where it is used for 
ticket verification. Or even in devices 
that allow payment authorization 
with your finger rather than credit 
card, such as Apple Pay and “Touch 
ID”.  Because biometric identifiers are 
unique to individuals, they are quite 
reliable in verifying identity. There is 
also the advantage that you will nei-
ther leave nor forget your biometric 
data at home. 

Biometrics can be part of giving rights 
to those that previously had none, 
such as in India where the govern-
ment has enrolled more than 650 
million people in the Unique Identifi-
cation Authority of India (UIDAI) pro-
gram, and thus given them a chance 
to vote. In addition, biometrics can 
ease the work of immigration offic-
ers and make airport security more 
efficient. After all, if you can quickly 
identify and verify who you are, then 
there is no need to queue in long 
lines to have your passport stamped. 

How Secure Is Biometrics?
Passwords are replaceable whereas 
biometrics rarely are. A disadvantage 
is that biometric data can be obtained 
from a wide range of different sourc-
es, and therefore identity theft and 
hackers are a real threat. For one, bio-
metric data can be gathered as latent 
prints left behind on a crime scene, or 

anywhere. This information can then 
be misused, as biometric technology 
is not foolproof. For instance, the tel-
evision show “MythBusters” demon-
strated that a photocopy of a finger-
print could fool a commercial security 
door. This was hardly as dramatic as 
when car thieves cut of a man’s finger 
in Malaysia in 2005, in order to steal 
his car, which had a fingerprint recog-
nition system installed. If biometric 
information is ever compromised, 
there may be no going back. After all, 
you can change your password, but 
not your thumb.

eral agencies can gain access to your 
bio-data without your knowledge or 
consent. This calls for a common legal 
framework with shared laws guarding 
the use of internationally shared bio-
metric data. This could to some ex-
tent ensure protected privacy, but as 
with any other system, misuse at one 
point or another is likely inevitable.

The End of Anonymity?
We may rightfully wonder if gathering 
of biometric data will bring us closer 
to an inescapable surveillance state. 
In addition to biometrics, our web 
activity is monitored for commercial 
and statistical benefit through big 
data and “cookies”. This leaves less 
room for free movement, both virtual 
and in real life. Here the biometric 
system can be viewed as the digital 
infrastructure invading the bodily 
realm. Giving someone “the finger”, 
or other biometric information, liter-
ally means giving away more infor-
mation about yourself than you may 
be prepared for. Yet saying “no” may 
result in social and legal exclusions. 
After all, if you refuse to hand in your 
fingerprints to the immigrant office, 
you will not receive a passport and 
cannot travel. 

We must be made aware that blindly 
placing our hand on a device that 
captures our prints may currently not 
seem like a big deal, but that in time 
we are admitting information that 
widens the federal governments’, 
as well as commercial stakeholders‘ 
surveillance opportunities. It is here 
we must contrast the advantages 
biometric security can provide with 
the previous lines of personal space. 
Needless to say, these shifting lines 
are creating ominous forewarning 
and questions of; “What is next?”

 

For years we have seen movies involving fancy gadgets and spies that steal someones 
fingerprint and use it to gain access to a house, a secret room or maybe a vault of 
some kind. Little did we know that the things from movies would soon transcend fic-
tion and become reality. Use of biometric technology is expanding, and with it comes 
new ways to provide security and efficiency. Still, the advantages of using biometrics 
might be overestimated and potential privacy pitfalls needs to be illuminated. 

 

“Federal agencies 
can gain access 
to your bio-data 

without your 
knowledge or 

consent. ”

Giving someone the finger has a whole new meaning Here To Stay
There is little doubt that biometrics 
are here to stay, although in what 
form and to what extent is still to be 
determined. On one hand we must 
question why we should not utilize 
biometrics, when indeed we are al-
ready practicing “soft biometrics” 
such as height, hair color and gender 
when identifying an individual. Biom-
etrics are therefore helpful to police 
authorities. In several countries, the 
police are already or will soon be car-
rying mobile fingerprint scanners. 
This may help them verify identity, 
but it also enables them to literally 
check anyone passing on the street.

The collection of biometric identi-
fiers raises serious concerns about 
the ultimate use of this information. 
Many countries, including the United 
States, are planning to share biom-
etric data with other nations. When 
this system is fully operational, fed-

B IOMETR IC S
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TIK MA student



M A K I N G
B A B I E S

The increasing accessibility of genetic 
technology may one day give parents 
the option of modifying their unborn 
child. Parents can spare their future 
offspring from diseases or, possibly, 
make them tall, athletic, intelligent 
or otherwise blessed with desirable 
traits. In theory, if a couple desired a 
daughter with blue eyes, brown hair, 
good health and personal character-
istics such as musicality and a good 
sense of humour, it could actually be 
done. Would this change allow par-
ents to give their children the best 
possible start in life, or would it entail 
designer babies that could face un-
foreseen genetic problems? 

Experts have debated the ethical as-
pects of this new technology for a 
while. Thomas H. Murray, a bioethicist 
at the Hasting Center in New York, is 
worried that by letting parents think 
they are choosing and controlling 
their children’s outcomes, we may 
create potentially tyrannical expec-

Since the 1990s, prospects of the futuristic technologies of human 
cloning or the selection of superhuman traits have stoked public 
fears about “designer babies.” Back then, most of these technolo-
gies were purely speculative, but new methods for genetic selec-
tion are now turning the speculations into realities. 

tations over what the child will do or 
be. He says: “You could clone Michael 
Jordan, but Michael Two might want 
to be an accountant.” In other words, 
giving parents the ability to select the 
genetic traits of their offspring could 
subtly worsen the relationship be-
tween parents and children. 
 
One Baby, Three Parents 
As of today, the technologies that can 
actually engineer an unborn child’s 
personal characteristics are still in 
the making and not yet an estab-
lished science. Still, efforts to develop 
a working gene therapy for certain 
inheritable diseases have reached 
a new milestone with a method for 
altering a human egg. A particular 
technology known as mitochondrial 
transfer is designed to treat diseases 
caused by genetic mutations in the 
cells’ energy-making structures called 
mitochondria (mtDNA). It is a method 
of extracting defective mtDNA from 
a woman’s egg and replacing it with 

healthy mtDNA from a donor egg. 
The child will then carry genetic ma-
terial from three parents (a father, a 
mother, and a donor). 

This technology can make it possible 
to develop other personal traits in a 
human egg, and an American com-
pany has already secured the rights 
to it. In 2008, the genetics company 
23andMe applied for a patent for 
a “family traits inheritance calcula-
tor”, which can predict the aspects 
of a baby’s appearance and risk of 
certain diseases based on saliva sam-
ples. Many scientists objected to this 
because the technology could also 
be used to select sperm and eggs 
to produce certain characteristics, 
opening the doors to designer ba-
bies. 23andMe insists that the tech-
nology will only be used to allow cou-
ples to “dip their toes into genetics” 
and find out what their babies could 
look like. Nevertheless, one section of 
the patent application describes the 

Lisa Mehre Ystgaard
lisa.ystgaard@gmail.com
ESST MA student

potential for a “gamete donor selec-
tion”, which could allow customers to 
select a “preferred donor” for their 
child.
  
The First Genetically Modified Babies 
On February 20, 2014 reports re-
vealed that the first genetically en-
gineered babies have already been 
“created”. Thirty so-far healthy babies 
were born in New Jersey, U.S. Fertil-
ity professor Jacques Cohen led the 
research, and the babies were born 
to women who had problems con-
ceiving. By using the technology of 
mitochondrial transfer the women 
were able to conceive, and genetic 
fingerprint tests on two of the babies 
confirmed that they had inherited 
DNA from three adults – two women 
and one man. Because these babies 
has inherited the constructed DNA 
into their own germ cells, they will 
pass this modification on to their own 
future offspring.

Cohen also stated that his expertise in 
genetic modification would allow him 
to successfully clone a human child. 
“It would be an afternoon’s work for 
one of my students,” he said. A state-
ment disturbing to the scientific com-
munity and the public alike.

Ethical Issues 
Many of us would no doubt change 
a few things about ourselves if we 
could. Yet, how far would we go to 
achieve these changes? Is genetic 
modification of human beings ac-
ceptable, and if so, to what extent?
Several scientists predict that artifi-
cial wombs and experiments on hu-
man embryos grown in the lab will 
be commonplace and ethically no big 
deal in 30 years. They envision a sce-

nario just like test-tube babies, which 
shocked us 30 years ago, but are now 
fairly routine and acceptable pro-
cedures to many people. Still, some 
critics argue that this new technol-
ogy echoes the genetic experimenta-
tion so disturbingly carried out under 
World War II, where the Nazis wanted 
to use selective breeding to improve 
the human race. If future experi-
ments with this technology fail, do 
we simply discard the foetuses or the 
born babies if they do not turn out 
the way we intended? 

Jacob Sherkow, an expert on biotech-
nology patents at Stanford University, 
said that 23andMe’s patent “is a shot 
across the bow – a signal to the world 
that this is what the future is go-
ing to look like”. Although 23andMe 
says it does not have any plans to use 
this technology to create “superhu-
man designer babies”, if in fact its 
designer-baby-technique generates 
consumer demand, will the company 
be able to give up the profits that its 
patent promises? It is important to 
remember that although the tech-
nology is new and exciting, it can be 
abused. And even though the inten-
tion is good it might very well create 
unforeseen problems like genetic dis-
eases and malfunctions of different 
kinds.
 

“You could clone 
Michael Jordan, 
but Michael Two 

might want to be an 
accountant.”

- Thomas H. Murray
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“The average car owner probably only uses 10% 
of the vehicle’s overall utility potential”

Stian Wasrud
stian.wasrud@gmail.com
TIK MA student

This new form of economy is 
emerging out of users that inter-
act and create value together, for 
and by the users themselves. As 
this system is a peer-to-peer mar-
ketplace, it purely reflects the 
values and interest of what con-
sumers really require. Consumers 
are no longer passive receivers of 
the goods that companies pro-
duce, but make active choices.

Benefits of Ridesharing
The average car owner prob-
ably  only uses about 10% of the 
vehicle’s overall utility potential 
during its lifetime. What the con-
cept of collaborative consump-
tion suggests is to increase the 
utilization of existing products 
and passive resources in our lo-
cal environment through re–dis-
tribution, borrowing and sharing. 
That could for example mean 
sharing a ride with others going 
in the same direction. This idea 

is the basis for a form of sharing 
economy that goes against every-
thing that our current monetary 
system is based on, which is the 
privatization of our surroundings.
 
GoMore is a ridesharing service 
that has just settled in Norway 
and which offers a platform where 
users travelling the same direc-
tion can share rides. You can of-
fer people a ride, or be in search/
need for one. The ridesharing 

Websites like Airbnb and Craigslist have become increasingly popular in the past years. These sites 
are examples of a concept that represents a better and a more sustainable alternative to mass con-
sumption. Through these websites users buy, rent or borrow different kinds of products or services 
in a peer-to-peer relationship. The result is that you own less and use more, you are what you can 
access - not what you have. This seems to be the future of consumption, but there are still social and 

judicial hurdles to overcome before we are there.

service facilitates an easy system 
where car owners can fill up their 
empty seats, with the aim of mak-
ing todays traffic situation more 
efficient as well as offering envi-
ronmental benefits and lowering 
transportation costs. This kind of 
innovation might be exactly what 
we need in times of environmen-
tal and economic crises. Sofia 
Ranchordas emphasizes the value 
of making stronger communities 
in means of trusting strangers:
“Although sharing practices have 
historical roots, they are re-
emerging and blossoming thanks 
to new technologies that bring 
strangers together and facilitate 
mutual trust”. 

Implications and Controversies
Another peer-to-peer transpor-
tation service is Uber, which has 
received a lot more attention re-
cently. Uber is not a ridesharing 
service, but a service that offers 
ordinary people to act as taxi 
drivers through an app. They have 

implemented their service more 
or less successfully throughout 
the world, but in many countries 
there have been protests regard-
ing unfair competition, lack of 
taxi licenses and risk to public 
health and safety.
 
Uber does the exact same job as 
a taxicab, but with a regular per-
son rather than a taxi driver. This 
is controversial because it is ba-
sically an organized “pirate taxi” 
company, which both threatens 
the taxi industry and is profit 
motivated. GoMore on the other 
hand is about filling up empty 
seats, and offer people going the 
same way a ride as well as shar-
ing fuel expenses. The focus is on 
shared cost of expenses, and the 
social-, environmental- and effi-
ciency values. Uber and GoMore 
should therefore be understood 
as different types of services.

Both of these services, however, 
are interesting in that they show 

the direction we are heading with 
transportation in the future. Laws 
and regulations should promote 
ridesharing and make it more 
safe, efficient and socially accept-
able - rather than seeing it as a 
threat to traditional transporta-
tion. Current laws are outdated 
and function as protectors of an 
inflexible marked which encour-
ages mass consumption. In times 
of an increasing use of peer-to-
peer sharing services, laws should 
encourage this and see the value 
of moving towards sustainable 
consumption.
 
Strangers Unite!
Users can interact, and together 
construct good innovative solu-
tions for social change. Are you 
willing to fill the four vacant seats 
in your car with “strangers”? If 
you are, it will contribute to higher 
traffic efficiency and thus a more 
environmentally friendly climate. 
Maybe you get a new friend on 
the ride too!
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Virtual Reality
Virtual reality is basically an immer-
sive computer simulated environ-
ment, which is meant to emulate 
an entire world before your eyes. 
Traditionally, the devices designed to 
produce this effect have looked like 
large bulgy plastic sunglasses with no 
way of looking out. Inside, however, 
programmers can build entire three-
dimensional worlds from scratch. 

Oculus Rift
In 2011 Palmer Luckey, a 19 year old 
Californian working in his parents’ 
garage, put together a rough proto-
type of what became Oculus Rift - the 
most promising virtual reality goggles 
to date. The Rift has a head-mounted 
display that offers a 90° horizontal 
and a 110° vertical view, which means 
it covers your entire field of vision. 
Furthermore, using readings from a 
gyroscope, accelerometer, and mag-

reality display would basically need 
two 4K TVs in front of your eyes to 
provide a completely seamless expe-
rience. 4K is the new kind of TV that 
has four times the pixels of today’s 
standard full HD-TV. However, it is not 
unreasonable, according to Luckey 
and others, that this will be easily 
implemented and not too expensive 
within a ten-year period. This would 
mean that while using the device, 
your eyes would not be able to dis-

A few years ago, most people thought 
virtual reality was pretty much dead. 
It had generated a lot of interest in 
the 90s but no one had been able 
to surpass certain technical barriers, 
the biggest of which was “simulator 
sickness”. Simulator sickness is the 
queasiness felt by people when they 
move their heads in the virtual real-
ity world. The virtual environment 
would always lag behind the percep-
tion of motion by the human eye, 
which would make the mind think 
something was off. This usually led to 
people feeling nauseous, which is not 
a major selling point for any company 
trying to launch the next big techni-
cal innovation. But a few years ago, 
something changed.
 

cern between pixels and your mind 
would feel as though whatever was 
happening in the virtual world, was 
real. 
 
As of now, however, Oculus Rift is still 
designed to work with standard gam-
ing controllers, so it is not really set 
up to provide a complete simulated 
reality. But what if you could control 
these virtual environments using only 
your mind?
 
Brain Computer Interface
The company Emotive has recently 
been making serious headway in 
translating facial expressions and 
impulses from brain waves into elec-
tronic input. Their headgear (available 
for around 400$) is a major inno-
vation in using the mind to control 

netometer it evaluates and predicts 
head motion, so there is no perceiv-
able lag at all. In the years since the 
prototype, Oculus Rift has evolved 
vastly and was recently purchased 
by Facebook for a whopping 2 billion 
dollars. Right now Sony is working 
hard on their own version of virtual 
reality gaming, nicknamed “Project 
Morpheus”.

There are still some technical barriers 
though, but none that cannot feasible 
be solved within the coming decade. 
Both the computing power and the 
number of pixels in the device are 
essential to the virtual reality expe-
rience, but improvements in these 
fields are so rapid we can already 
see them disappearing. According to 
Oculus founder, Luckey, a true virtual 

The Reality of 

Virtual Reality

What if you could create the world around you from scratch? That is the 
basic premise of virtual reality. And what seemed completely farfetched 

only 10 years ago, is now virtually a reality.  

“...Today there is an entire ecosystem of apps for our 
smartphones. Imagine that, only with your brain.”
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technological products. The Emotive 
headset can for example close your 
curtains, control a videogame or 
even drive a wheelchair - all without 
you lifting a finger. It can also provide 
you with detailed data on your men-
tal health, levels of stress and your 
mood, simply by recording and ana-
lyzing your brain waves.
 
The Emotive headset also comes 
with a free Software Development 
Kit (SDK). This means that any pro-
grammer can use the hardware to 
create and write his or hers own pro-
grams. A few years ago most mobile 
platforms opened up their systems 
to software development, and today 
there is an entire ecosystem of apps 
for our smartphones. Imagine that, 
only with your brain.

What is interesting is that if you 
combine the existing technologies 
provided by Emotive and Oculus Rift, 
you basically have a complete virtual 
reality experience. There is only the 
matter of tactile, emotive feedback 

– which has already existed for years. 
We can see light at the end of the vir-
tual tunnel. 
 
Imagine the Dimensions
So what can we do with this in years 
to come? Well, Facebook has pur-
chased Oculus Rift not only for its 
potential in gaming, but also for its 
potential for connecting people. 
Imagine seeing your doctor, or a 
philharmonic concert, or even your 
relatives as though they were really 
there, simply by putting on a pair 
of goggles. Businesspeople across 
the world with frequent flyer miles: 
Rejoice! You can now have a virtual 
home office instead. 
 
However, in the long term it could 
also mean soldiers sitting on their 
own couches while invading coun-
tries through robots with cameras 
attached to their armor. Or people 
becoming completely lost in virtual 
worlds, never having the need to 
physically interact with other human 
beings. It could potentially also blur 

the lines between reality and fic-
tion to a point where what is real is 
merely what is accepted by your mind 
as real. Enter the Matrix, so to speak.  
 
In the end, how we handle virtual 
reality, will be our choice. Technology 
is not unlike any basic material, such 
as steel, in that it is neither inherently 
good nor evil. We can use steel to 
build bridges, or we can use it to build 
weapons. The same is true for tech-
nology, and therefore virtual reality. 
We can choose to make virtual reality 
the next wave of communication, the 
next classroom, and possibly create 
entire utopian worlds for us to inhabit 
together. Or we can use it to escape 
in a way that no drug or drink could 
ever muster, and as a tool in warfare 
and violence. Most probably we will 
do a bit of both, as is the case with 
most innovations that require moral 
choices. For starters, though, there 
will most likely be some really kick ass 
games.

“if you combine the existing technologies provided by Emotive and Oculus Rift, 
you basically have a complete virtual reality experience. “
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Smart phones, smart cars, smart 
TVs, smart toasters and smart 
grids. The list is long and increas-
es continuously. We are living in 
a world where our belongings 
and the technologies that sur-
round us are getting smart. But 
what does smart mean? I will tell 
you what the smart grid of the fu-
ture will look like and how it will 
change our electricity bill - and 
hopefully the way we live our 
lives.

Smart Is Modern
The smart grid is an electricity 
grid where computer-based mea-
surements, automation and two-
way communication are used to 
improve the efficiency, reliabil-
ity, economics and sustainability 
of the production and distribu-
tion of electricity. Sounds smart, 
right? One could argue that the 
term smart grid is a bit ambigu-
ous. It describes the modern 
electricity grid of the 21st cen-
tury, but depending on who you 
are, you might interpret it differ-
ently. For consumers, the smart 
grid is almost synonymous with 
the introduction of Advanced 
Measurement and Control Sys-
tems (AMS), where our consump-
tion is automatically registered by 
the utility at least every hour. For 
a policy maker, it can be a term 
for the grid that is needed to help 

introduce more renewable, less 
predictable, power production. 
For an engineer at an electrical 
utility company, it might be a grid 
that gives better control and in-
formation in day to day work. 

Changing the Price 
The improved grid - AMS in par-
ticular - will allow the utility com-
panies to charge not only for the 
quantity of electricity you use, 
but also when you use it, and how 
much power you use at that par-
ticular time. The goal for the util-
ity company is to lower the maxi-
mum strain on the grid and to 
level out consumption through-
out the day. A big challenge for 
Norwegian electricity transmis-
sion today is that the maximum 
capacity is almost met at peak 
consumption hours, but the aver-
age load is relatively low. AMS will 
allow companies to charge more 
for electricity when demand is 
high or capacity is low - known as 
real-time or time-of-use-pricing. 
Similarly, they will have the op-
tion of pricing your electricity de-
pending on how much power you 
use at a given time, and charge 
you more if you use all your appli-
ances at once. The introduction 
of AMS in Norway is initiated, and 
by 2019 every home will have a 
new electricity meter.

Changing Our Lives
The reason for using these new 
pricing schemes is a hope that 
we, the consumers, will change 
the way we use electricity - and 
therefore the way we live our 
lives. By shifting our use of elec-
tricity to other parts of the day, 
we can save money. Examples of 
this might be showering in the 
evening, not in the morning, or 
turning on the dishwasher when 
we go to bed, not when we go to 
work. 

Peak consumption hours are, 
most frequently, on weekday 
mornings and early afternoons, 
and with relatively high load 
in between. With the pricing 
schemes mentioned above, the 
price of electricity will be higher 
at these hours. By making it ben-
eficial to lower one’s maximum 
demand and equalizing consump-
tion throughout the day, our con-
sumption patterns will change in 
a way that is beneficial for the 
utilities. The efficiency and reli-
ability of electricity production 
and transmission will increase. If 
you charge your electric vehicle 
at night, you will save money and 
the electricity utility might not 
have to upgrade or build a new 
transmission line to meet their 
peak load. Win-Win - for you and 
the utility!

THE SMART GRID
And how it will change the way we live our lives

Kristoffer Lorentsen 
ESST MA student
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Imagine ordering your own, personalized trips based on knowledge of 
the human brain, and that your supplier is a 3D printing machine. Fur-
ther studies coupled with existing technologies and knowledge of the 

human body could revolutionize the world of drugs.
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The History of Drugs
As early as 5000 B.C the first known 
civilized people, the Sumerians, used 
opium. It was quite common, and 
seen as a great way to enjoy life. 
They referred to it as ‘Hul Gil’ - the 
joy plant, and would not be the last 
humans to relish the feeling provid-
ed by mind-altering substances. The 
well-known psychoanalyst Sigmund 
Freud recommended the use of co-
caine, and Robert Louis Stevenson 
wrote his novel about Dr. Jekyll and 
Mr. Hyde in six (probably frantic) days 
while on this very drug. Steve Jobs 
said that taking LSD was one of the 
most important events in his life, and 
that it reinforced his sense of what 
was important – creating great things 
instead of making money.
 
Drugs, Drugs and Rock’n’Roll
The 60s was a particular highlight in 
the history of hallucinatory drugs, 
where experimentation became 
commonplace and these drugs were 
a integral part of the counterculture 
movement. Bands like The Beatles 
and Pink Floyd are well known for 
their use of drugs, from marijuana to 
LSD. Many of their songs, and even 
whole albums, relate to trips through 
mind and consciousness. They are 
not the only artists who have argued 
that drugs made them more crea-
tive or able to produce better music. 
Eric Clapton and Jimi Hendrix wrote 
their music on drugs. There was also 
a substantial correlation between the 
drugs John Lennon was on and the 

sounds he subsequently produced. 
David Bowie’s album Station to Sta-
tion was made while he was on co-
caine. Kurt Cobain, Bob Dylan, Jim 
Morrison and Elvis Presley are musi-
cal icons who have openly admitted 
the influence of drugs on their music. 
Drugs have in fact had an extraordi-
nary impact on the world we know 
today, and are at least in part respon-
sible for a lot of innovations in tech-
nology, music, video games, books, 
movies, and basically all art forms.
 
Everyday Drugs
Even though art and drugs might not 
be a surprising combination, what 
about drugs and soda? Going all the 
way back to 1886, Coca Cola actually 
contained a small amount of cocaine. 
Is this where the nickname coke came 
from? The recipe changed in 1903, 
and caffeine replaced the cocaine. 
Cocaine was also a normal drug to 
use against toothache. Of course, 
even in this context, one could not 
argue about the impact of drugs 
without mentioning what medical 
research has done for humankind. 
The discovery of new medicine and 
increased understanding of how the 
human body works has given us the 
opportunity to treat illness and oth-
er health-related issues. Drugs have 
given us antibiotics, chemotherapy 
and all sorts of ways to cure and keep 
chronic diseases at bay. For instance, 
people with diabetes used to control 
their disease only through dietary 
means. Now medicine and research 

has provided instruments and the op-
portunity for people with diabetes to 
regulate the intake of insulin more ef-
ficiently. Yet, how can our knowledge 
and the technology we use shape the 
future of substances?
 
The Future of Drugs
The world is changing faster than ever 
before. In accordance with this, the 
market of illegal drugs could change 
rapidly as well. The market adapts 
and changes with the developments 
of the world, for instance with new 
policies, new technologies and new 
knowledge from the medical indus-
try. It is hard to tell what the future of 
drugs will look like but as the knowl-
edge of drugs and the human body 
increases, so does the possibility to 
change how illegal drugs are made 
and consumed. Also, as knowledge 
about the human brain increases, so 
does the possibility of ordering your 
own personalized hallucinatory trip. 
You could potentially order a special-
ized trip and have it tailored for your 
body through computer simulations 
of the brain. The future drug dealers 
could be technologists who admin-
ister narcotics through brain stimu-
lation. Alternatively, your supplier 
might be a 3D printer, as scientists 
already believe they have come up 
with ways to print drugs by using 3D 
molecular printers capable of assem-
bling chemical compounds on the 
molecular level. This would create a 
consumable pill, meaning you could 
potentially sit in your own living room 

DESIGN YOUR

HIGH
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and order the drug of your choice, 
while your dealer proceeds to pro-
duce your dosage from a 3D printer.
 
Designer Drugs
Nowadays there are several known 
dangerous narcotics on the market. 
Synthetic narcotics are chemically 
produced substances that attempt 
to mimic the effects of the now well-
known narcotic substances such as 
cocaine and heroin. These substanc-
es give a similar rush but the effects 
can be up to 100 times stronger than 
that of their natural counterparts. 
Designer drugs are combinations of 
already existing narcotics, or even 
new ones, and they are not neces-
sarily intended for human consump-
tion. It is hard for users to know the 
correct dosage and therefore these 
synthetic drugs can lead to lethal or 
highly destructive effects if taken in 
too large amounts. When we know 
more about the brain, the technology 
might be there to create designed 
trips. Furthermore, when we get fur-
ther into research on medicine, drugs 
and the human body, we can produce 
safer drugs, better designed for the 
human body.
 
Better Drugs – Safer Drugs?
Further understanding about the 
body will help create better, custom-
ized medicine to treat the conditions 
of each individual. In some countries, 
such as Canada, Finland and England, 
people are treated with drugs that 
are typically illegal, but administered 
in controlled doses. These controlled 
forms of drug-use could perhaps de-
crease the demand for illegal mar-

kets. However, some will argue that 
at the same time as the research 
on medicine increases, so does the 
market of illegal drugs. Future knowl-
edge might also give illegal suppliers 
the opportunity to make safer de-
signer drugs. If drugs were made in 
controlled dosages, better designed 
for the specific user, would it not be 
better than mixing drugs without re-
ally knowing the effects? Maybe a 3D 
printer could provide a bigger variety, 
and even a safe usage of potentially 
illegal drugs.

Better For Society?
New technology could bring a new 
form of competition where the us-
ers gets to be fastidious; after all, it 
will be possible to make drugs less 
dangerous. It would be better if new 
drugs on the market were safer and 
personalized, but for that to happen, 
one would need greater knowledge 
of the human body. Moreover, if one 
had this knowledge, would it result in 
new drugs? If society knew the limits 
of the human body and a safer way 
to produce drugs for recreational use, 
would it actually happen? Custom-
ized drugs could make the usage of 
illegal narcotics less dangerous. This 
raises the questions: would the use 
of customized drugs be better? And 
will society be more accepting to the 
use of these new drugs? Even though 
people know that the use of narcot-
ics may be hazardous, they still do 
drugs. Either way, as long as there is 
a market, there is a supplier, and the 
market has already been around for 
7000 years.



ZXX
A new font created by former NSA contractor turned designer, Sang Mun, is unread-
able to text scanning software. The font, ZXX, can be used like any other font, but is 
specifically designed to be unreadable to those who want to analyze your personal 
data using software, such as the NSA. It is available to download for free on Sang 
Mun’s blog.

The new socket named “Flow” has a universal design. The new and improved design 
helps the product to be utilized by a wider range of audiences. Its shape specifically 
enables people with impaired vision or reduced hand-eye coordination to use it with 
ease. The Socket was designed by Nima Shahinian, and was among the winners in 
the category “Design for everyone” during the Norwegian Design Days of 2013.

Coin is a new and innovative way to organize your banking cards. It has the look and 
feel of an ordinary card, but has the ability to consolidate up to eight regular cards in 
one, freeing up space in your wallet. Additionally, it can alert your phone via Blue-
tooth should you ever forget your card - a handy feat for the forgetful capitalist.

The Martin Jetpack is the planets first working jetpack. Glenn Martin has spent 
nearly 30 years developing this high-flying invention. It has a carbon framing and a 
gasoline-fueled 200-horsepower engine that can take you more than 2000 meter off 
the ground, but do not linger too long as it only has enough fuel for 30 minutes of 
flight. It is going to hit the market sometime in 2014, but will be expensive, with a 
price tag of approximately $150 000. The first model is aimed at military personnel 
and first-responder emergency crews.

IBM’s super computer Watson has been to med school. It famously won Jeopardy 
in 2011, and is now being used to analyze medical data. Its ability to mine massive 
quantities of information means that it can keep up with all the latest medical break-
throughs, and it will also be analyzing genetic data from brain cancer patients. In this 
way, Watson will learn enough to assign effective personalized treatment to patients 
based on the genetic makeup of their cancer cells.

Written by; Vegard Tveito, Kim André Hansen, Caroline Yakubu, Jonas Archer and Anine AndresenImages by; August Lundberg/Norsk Designråd, IBtimes, jetsetmag and IBM.
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From Science Fiction to Reality
Due to groundbreaking research by a 
group of mathematicians and social 
scientists at the University of Califor-
nia, Los Angeles, Minority Report no 
longer seems like a distant fantasy. 
Instead of humans with supernatu-
ral abilities, however, researchers 
are using innovative big data tech-
nologies to predict where and when 
criminal activity is likely to occur, ac-
curate to within boxes of 150 by 150 
meters. Big data works by collecting 

and storing enormous amounts of 
data, scanning for patterns using ad-
vanced algorithms, and then inferring 
or uncovering information that was 
previously hidden. One beneficiary 
of these algorithms is an application 
called PredPol, through which inter-
active maps are instantly updated 
and sent to patrolling vehicles that 
have been equipped with smart tab-
lets. Patrolling officers are then able 
to plan their routes through potential 
crime areas, looking for suspicious 

activity indicating car theft, burglary 
or similar events.
 
Earthquakes and Online Shopping
The idea of PredPol originated in a 
tool used by seismologists to predict 
aftershocks caused by earthquakes. 
By analyzing enormous databases 
of information about geospatial pre-
conditions, historical precedents, 
and other context-sensitive data, ad-
vanced algorithms are able to fore-
cast future outcomes with a high de-

PREDICTIVE POLICING
NOT JUST SCIENCE FICTION

If you have even a passing interest in science fiction, you are probably familiar with Steven 
Spielberg’s movie Minority Report. Based on a Philip K. Dick novel, and set in the year 
2054, the movie depicts a Washington D.C. in which all crime has been eliminated thanks 
to three individuals with a psychic ability to predict the future. A law-enforcement agency 
known as “Precrime,” led by noted scientologist Tom Cruise, shows up at future crime 
scenes and catch the soon-to-be criminals before they have a chance to break the law.

gree of accuracy. Similar systems are 
responsible for the familiar recom-
mendation-algorithms used by web-
sites like Amazon and Netflix, as well 
as being implemented in a number of 
other fields, from traffic cameras to 
neuroscience. User data is continually 
gathered and kept, and subsequently 
used to identify patterns and to map 
emerging behavior. If you are an avid 
fan of the Twilight-franchise, Amazon 
might predict that you will enjoy a 

Questions for Predictive Policing
After having launched pilot programs 
in several Los Angeles police-districts, 
and in a number of other American 
cities, the initial results are impres-
sive. Targeted areas have experienced 
drops in crime-statistics as high as 
30-40%, and proponents of the tech-
nology are keen to expand its scope. 
Although the numbers look good, as 
with every good science fiction story, 
predictive policing might also have a 

itself, rather than its broader causes. 
Will the mere presence of police of-
ficers at the right place at the right 
time be enough to have any lasting 
effects on criminal behavior, or could 
it have unintended consequences, 
such as simply shifting the behavior 
of criminals? If predictive policing 
becomes the norm, perhaps per-
petrators will adapt by changing up 
their actions and movements in ways 
that the system is unable to predict. 

True Blood box set. In this example, 
you get sexy vampire fiction, Amazon 
gets paid, and everybody is a winner.

How It Works
The aforementioned group of inno-
vation-minded social scientists and 
statisticians at UCLA, intrigued by the 
possibilities of big data, decided to 
use similar principles to aid law-en-
forcement. The core idea was that if 
natural phenomena are reliably pre-
dictable, perhaps the same is true for 
deviant human behavior. A collabora-
tive effort with the Los Angeles Police 
Department was initiated, and with 
the newfound access to vast archives 
of criminological data, the research-
ers and programmers were able to 
construct predictive algorithms to aid 
in the search for criminal activity. By 
analyzing information about previ-
ous crimes and the context that sur-
rounded them, zones that were at risk 
were identified based on parameters 
like time of day, weather, neighbor-
hoods, and so on. Instead of focusing 
on stopping crimes in progress, pa-
trols will be able to be there before it 
happens, and thus hopefully prevent 
the crime from occurring at all.

dark side. Critics have raised concerns 
that shifting accountability from of-
ficers to allegedly neutral algorithms 
can have serious consequences not 
just for law-enforcement, but also 
for the basic rights of citizens. For 
example, if a problem such as insti-
tutional racism is already skewing 
existing crime-statistics, then the 
predictive system is liable to initiate 
a self-perpetuating feedback loop. 
Patrols could be directed to minor-
ity neighborhoods, boosting further 
arrests, leading to even more police 
presence, and so on.
 
There is also the question of the law 
on probable cause, which states that 
legally stopping and searching citi-
zens requires officers to sufficiently 
explain the grounds for their suspi-
cion. How will the police clarify their 
grounds for frisking a potential sus-
pect if they merely receive basic pre-
dictions from an algorithm, made by a 
system too complicated for common 
sense-interpretation? A third po-
tential problem revolves around the 
fact that the technology is, as many 
existing law-enforcement methods, 
focused on the physical act of crime 

These, and other questions, will keep 
arising with the emergence of predic-
tive technologies, and they need to 
be properly addressed before predic-
tive policing can become widespread.

Learning to Live With Big Data
With processing power and digital 
storage technologies becoming faster 
and cheaper on a monthly basis, the 
allure of big data will undoubtedly 
be irresistible for many actors. From 
meteorology and economic mod-
els, to Netflix and PredPol, it seems 
like predictive technologies are here 
to stay. It is likely that, as these sys-
tems evolve, they will make our lives 
a lot more convenient, but increased 
comfort could come at a steep price. 
Issues such as transparency, privacy 
and human agency will continue to 
surface in the debate surrounding 
big data. The million-dollar question 
is whether we will keep adapting to 
this technology, or if we will force the 
technology to adapt to us.

 “Targeted areas have experienced drops in crime-statistics 
as high as 30-40%, and proponents of the technology are 

keen to expand its scope.”
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Technology; Gaining Ground
It is a highly qualified guess that 
the future will bring many tech-
nological innovations which will 
change the way we live. Imagine 
robots taking over common hu-
man tasks or self-driving vehicles; 
Google is developing a software 
program called Google Chauffeur, 
and several major car manufac-
turers are also developing au-
tonomous cars. Self-driving cars 
can make it possible to multiply 

the amount of cars on the road, 
as they are not limited by human 
perception and lack of driving 
skills. 

Some of the upcoming techno-
logical innovations will probably 
become treasure troves for their 
stakeholders. A good example is 
the entertainment industry: 3D 
glasses are probably not the final 
development in the cinematic ex-
perience, and it is very likely that 

the industry will come up with 
new ways to enhance our viewing 
pleasure - just look at the devel-
opments in virtual reality by the 
Oculus Rift detailed in another 
article in this magazine. Back in 
the real world, innovations in the 
construction industry might cre-
ate big changes in production. 
We can, for example, expect to 
see self-repairing materials such 
as bricks grown from bacteria. 
Their production could have 

The future holds many potential treasures and traps, and to predict any of these is a difficult 
task. In medieval times they relied on a technology known as the crystal ball to predict the 
future, without much success. Yet, it illustrates the human desire to look ahead, and that is 

exactly what this article will attempt to do. What can we expect from the future?

FUTURE
THE less impact on the environment 

than conventional bricks, but at 
the same time, they could make 
many conventional brick workers 
redundant. Innovations in how 
we organize our society will be-
come necessary, and changes in 
the labour market means that to-
morrow’s workplace certainly will 
look different from that of today.

 

Society; Life Online
New technological developments 
also change how people partici-
pate in society. Internet voting 
was tested in the Estonian parlia-
mentary election in 2007, and al-
though it received criticism from 
computer security experts, this 
is an innovation in democracy. 

The organization of demonstra-
tions through social media, such 
as those we saw during the Arab 
Spring, is another development 
that changes the very fabric of 
our society. It is not a wild guess 
that new ways to participate in 
democracy will occur in the near 
future, and as big data evolves, 
it could also become easier to 
understand and use informa-
tion about what people actually  
want. However, this could also 
mean that they will be able to col-
lect private data that certain indi-
viduals do not want to share. This 
might raise new questions like: 
what should we expect of our 
right to privacy in the future? Will 
basic democratic rights be cared 
for, or will Big Brother watch us 
and the way we act online? The 
possibility of collecting zettabytes 

of data will certainly bring up new 
controversies and challenges.

Other parts of our everyday life 
might be affected as well, such as 
the way people find friends and 
enter relationships. Norway has 
about 50 different dating sites 
and apps. With the dawn of big 
data we can easily be matched 
with people that share the same 
interests as us. Will this create a 
new era for family life and friend-
ship, eliminate loneliness, and 
bring everyone together as one 
big, happy family? Or will it be 
the opposite, with people actu-
ally spending more time in front 
of their computers instead of in-
teracting? Human interaction is 

complex, and to compete with 
the natural way will be quite a 
challenge for creators of these 
services. Nature usually knows 
best. 

Nature; Fighting Back
What about the climate? Should 
we expect that to change? Cur-
rent climate models indicate a 
four degree increase in average 
temperatures within the next 
couple of decades. This might 
force many people to move, due 
to rising sea levels and submerg-
ing of habitable areas. More peo-
ple in smaller areas will put pres-
sure on the fertile soil, which in 
turn might put pressure on inno-
vations in food production. Per-
haps we must turn to the sea, as 
recent research on making animal 

food out of seaweed suggests an 
effective use of subsea areas. 

Speaking of water: we may also 
see an increased struggle to ac-
cess enough fresh water in the 
coming decades. Countries sur-
rounding the Nile and the Hima-
layas, for example, must find a 
way to divide the water between 
themselves. If they do not man-
age that, some of them may need 
to install systems that clean sub-
soil or sea water, assuming they 
even have access to such resourc-
es. There are also other problems 
related to the climate. Energy and 
electricity, or rather the way in 
which we produce and consume 
energy and electricity today, is 

driving climate changes even fur-
ther. New sources of energy or 
new ways of producing electric-
ity, transportation, heating and 
cooling have to be developed.    

 

Every day people are making de-
cisions that bring about change. 
Some of these are groundbreak-
ing while others are rather small, 
but all of them are in one way or 
another shaping the future. We 
can choose to be a part of the so-
cietal evolution and bring new in-
novations and inventions into life, 
or we may sit idly on the sideline. 
Even though the future is uncer-
tain, there is one thing that is for 
sure: the future will come!        

“Every day people are making decisions that bring about change. Some 
of these are groundbreaking while others are rather small, but all of 

them are in one way or another shaping the future.”
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