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EDITORIAL
There is nothing more timeless nor universal than the act of war. From the era

next move.
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MILITARY
INNOVATION
HISTORY
The art of killing has evolved a lot
through history. As inventors and scientists significantly contributed to
shape new ways to wage war through
weapons and techniques, what is our
legacy of this know-how?

The history of warfare offers valuable keys to explain and understand the constitution of our
civilizations, our cultures, our borders and identities. In the past,
the outcome of numerous battles gave birth to new balances
of powers, and the nomination of
winners and losers redesigned
territories, alliances and customs. However, those tremendous changes often hang by a
element in the course of a battle
can change everything.
What is this decisive element
forging the change to happen? Is
it the quality of the commander?
The characteristics of the batOr is it simply luck? Obviously,
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enced the outcome of many connothing is more important than
an adequate strategy. To win the
strategy game, you need to keep
one step ahead of your opponent,
to puzzle him, to confuse him in
such a way that he is compelled
to surrender. War is a massive
competition between several
actors where the main goal is
power and control. Who will master the game?
This is not about having ingenuity,
all this is about being more ingenious than your adversary. Victory
may be determined by something
fundamental - the ability of the
winner to innovate and to create

Innovation is the sinew of war
Most wars brought their set of
innovations from a technical,
management or strategic point
of view and contributed to make
the art of war evolve. Some of
them such as gunpowder, cannons, aviation development and
nuclear weapon were so cru-

objective of such unexpected
destructive weapons was obviously to engender surprise and
destabilization on the opposite
sometimes, strategic innovation
can hide in very simple details
and make big differences. During
the First World War, German soldiers started to use khaki colors
for uniforms in order to camou-

fire. And at the same time, the
red trousers of the French uniform were causing thousands of
deaths. Technological improvements really contributed to introduce changes and to modify the

The best universities of the country are involved in this process of
the military top priorities, methods and deadlines. We could
think that military expenses and

the quality of defense also relies
on communications systems,
starts in universities. In recent
decades, researchers contributed a lot to shape the tools for
military victories in their labs. The
United States defense budget is
one of the biggest in the world. A

equipment and intelligence, it
turns out that war is present in
many fields. As an unexpected
the way we conduct innovation
research.

dollars budget was spent on key
research sectors during the year
antimissile defense, space, etc.
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“Excitation and fear led men
to create weapons likely to
destroy them”
Destruction and survival
We can understand military innovation
as a way to achieving two major goals killing your enemies and surviving their
assaults. If you want to attack your enemy
in order to kill him or acquire his territory,
cient weapons than him. One of the best
examples history gives us is the amazing
display of technical power deployed by
the Germans in their shattering ‘Lightning
It was a ballet of armored trucks, elite
troops, artillery, paratroops and aircraft
concentrated in a same time frame and
on a targeted territory, with the objective to defeat a nation as fast as possible. And it worked. The very high level of
technique and organization of German
Troops compared to their neighbors can
explain their domination at that time.
The second component of the military
innovation is defense. One of the main
objectives in War is to survive. The sur-

life is threatened, is strongly stimulated in
such situations. Reconstructive surgery
emerged as a discipline during the First
World War. Facing so many injured solhad to be found. In the heat of the battle,
surgeons tested, made mistakes some-
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times, but in a few months, they had been
able to develop an appropriate expertise.
these young men their teenage faces, but
it was enough to ensure them a functioning
face able to breathe, eat, hear and smell.
These war experiments laid the foundath
century development
of researches in this area. At this moment,
it was not really about winning the war at
any cost, but laying the foundations of a
reconstruction for the country. War has
also contributed to the development of
technics that paradoxically enhanced life
instead of death.
Sometimes, you do not innovate in order
to attack or to defend yourself, but only
because you need to keep your enemies
away. During the Cold War, the United
States and the USSR started to increase
dramatically their national production of
nuclear missiles. Did they need to produce enough to destroy the planet twenty
times? Probably not, but the objective
was not to do so, it was to make sure their
own stock of nuclear weaponry was big
enough to deter their opponent from using
their own. In a face-to-face confrontation

opponent.

The best or the worst of mankind?
Innovating in a time of war is mostly a synonym of destruction, despair and death.
Nuclear disasters, sophisticated torture,
bombings, Sarin gas made millions of victims. Excitation and fear led men to create
weapons likely to destroy them.

some of our best ideas! Space was discovered in a war context, so were reconstructive surgery, GPS and Internet. A lot
of military inventions found unexpected
applications in the civil world for our great
pleasure. The idea of a computer network
was invented during the Cold War by the
US Defense Advanced Research Projects
Agency in order to facilitate and secure
data circulation. As all of us know, this idea
occupies today a huge part of our daily life.
Is war that bad? We can observe how it acts
as a fuel for human imagination and opens
new perspectives on issues. Wartime produces a context of emergency, pride, fear

tives for increased creativity and boldness. What situation is more stimulating to
encourage societies to think on the way
rance - and the means to improve it?

acquire valuable knowledge and knowmake all those innovations? Are destruction and creation necessarily supposed
to be connected? Were all of those inventions worth thousands of deaths? Even if a
warlike context accelerated the improvements of technologies, we can suppose
mankind would have found the path to
the most crucial ones whether or not war
occurred. It is to be hoped that the love for
science and discoveries will be enough to
our generation and future ones to create
the best of tomorrow.

Philippine Huc
sustainable development studen
philippinehuc@gmail.com
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While the development and spread of drones has taken place without an
accompanying societal debate, Lethal Autonomous Robots (LARs) are
already in the pipeline.
Unmanned Aerial Vehicles (UAV
– also known as ‘drones’) are
already in use in about 80 countries. They serve military as well
as civil purposes, such as target
detection or surveillance of battions. Although the first drones
appeared in our skies in the early
1970s, public discussion about
their function and potential development trajectory remained limited. Only the use of Unmanned
Combat Aerial Vehicles (UCAV
- or ‘killer-drones’) by the United
States in Pakistan and other

towards this goal, several states
army’s are developing autonomous rescue robots. Equipping
these robots with weapons is
only one step away. Such robots
would not only be able to find
their way on their own, but also to
kill humans based on algorithms.
This will ultimately detach those
who enforce power from their
alleged targets.
Proponents of such weapon
systems argue that robots can
combat better than we can do

is all too easy to think within patterns of traditional warfare. It had
been assumed that ‘the enemy’
could simply be defeated with
a lot of resources and power.
However, this has not been the
case in these wars. After over 10
years the US still need to be present there.
Remotely controlled robots have
already limited the ability of soldiers to adapt to local circumstances. What happens if these
robots act upon algorithms that
have been developed in a labora-

“...The inhibition threshold to start a war might sink, because governments do not
need to fear increasing opposition within the population in case of killed soldiers.”
countries in their ‘War on Terror’
increased attention and gave
birth to public debate and criticism. Until now, drones with
names such as ‘Reaper’ or
‘Predator’ have caused more
than 3000 deaths whereof several
hundred civilians. According to
CNN, only 2% of those killed have
cials. Other kinds of such Lethal
Autonomous Robots are currently
being developed for use on land
or in water, such as the fully automatic Samsung SGR-A1.
These robots are not only able
to explore their surroundings,
but also to detect and kill their
target. While these robots are
still partially remotely controlled,
often from thousands of kilometres away, the trend is now
leading towards the use of more

ourselves and that humans are
especially cruel on the battlenot react emotionally and cases
of rape and torture would belong
to the past. Opponents, on the
other hand, argue that the inhibition threshold to start a war might
sink, because governments do
not need to fear increasing opposition within the population in
case of killed soldiers. A machine
would simply be replaceable.
has become more difficult in
modern wars against ideological
networks. How can we identify
combatants who are living within
a society? Even more intelligence and surveillance would be
needed to identify such persons.

tory in a country with a completely
different culture and society? Can
we leave the judgement over life
and death to machines? And can
we be assured of the goodwill of
those who have the power over
these robots? How long does it
take until these robots replace not
only soldiers, but also policemen?
Future Combat Systems have
already been developed without
an ethical or political debate. It
may seem challenging to abandon these developments, as the
systems are already prevalent in
use. However, especially in the
case of LARs, the debate can still
take place.

The war in Afghanistan and Iraq
demonstrated another dilemma: It
Gregor Weber
ESST MA Student
gj.weber@student.maastrichtuniversity.nl
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Privacy or
Security?
How do we weigh
what protection Big Data an
alysis can
provide against the
potential
privacy pitfalls?

The Internet is a
system that
ha s in te gr at ed
it se lf in to
almost every as
pect of our
lives in a few sh
ort decades.
But as the Intern
et has grown,
so has the capabi
lity of collecting the data
we create on
it. We now know
that governments collect enor
mous amounts
of data every da
y - but what
do they need it
for? How do
we weigh what prot
ection their
analysis can prov
ide against
th e po te nt ia l pr
iv ac y pi tfalls?
BIG DATA
The collection of
large quantities of data is
nothing new.
Commercial actors
like Google,
using these capabi
lities for a
while now. This is
how Google
is so good at au
tocompleting your searches
, how Amazon
knows what kind
of books you
might like, and
how Netflix
recommends a movi
e right up
your alley. But th
ese programs
are becoming mo
re and more
powerful, and wh
at
predict is somewhat they can
startling.
To exemplify, le
t us quickly
visit the American
retail company Target.
Target, like ma
ny other US
co mp an ie s, ha ve
th ei r ow n
Target cards, wh
ich gathers
information abou
t what their
customers purcha
se, and combi ne s th is in fo
rm at io n to
detect reoccurrin
g patterns.
One day an angry
father came
into a Target stor
e demanding
to know why they
were send-
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ing his teenage da
ug
pons for baby cl hter couothes. Did
they think she wa
s pregnant or
something? The st
ore quickly
apologized, and
even called
the father a few
days later
to apologize agai
n. This time,
ho we ve r, th e fa
th er ’s to ne
had changed dram
atically. It
turned out his da
ughter was
Ta rg et ’s da ta pa
tt
known before the fa er ns ha d
mily patriarch that a baby
was on the
way. The retail
giant realiz ed th at pe op le
fo un d it
disconcerting th
at a company
co ul d pr ed ic t a
pr eg na nc y,
and changed thei
r policy so
that the coupons
arrived with
other randomly sele
cted items.
This meant that
Target still
knew when their cu
stomers were
pregnant; they ju
st elected
not to tell them
that they
knew. The US gove
rnment, however, had learned
this lesson
a long time ago.
THE SNOWDEN FILES
In June of 2013
an
of various outsid employee
e
tors for the Nation contracal Security
Agency (NSA), Edwa
rd Snowden,
re ve al ed th e go
ve rn me nt ’s
hand. In thousand
s of documents, Snowden pr
oved beyond a
doubt that govern
ments around
th e wo rl d ha d
pr og ra ms in
place that collec
ted and analysed massive amou
nts of data
on citizens. The
information
came from text mess
ages, phone
ca ll s, Fa ce bo ok
co mm un ic ation, Google sear
ch data and
more. The data wa
s not primar-
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ily collecte
d based on su
spicion of il
legal activi
ty,
but was coll
ected on ever
ylater. This
means that so
me
in fo rm at io n
yo
through the In u ha ve se nt
ternet at some
point has li
kely been ga
thered and anal
ys
ernment intell ed by a govigence unit.
Of
course, you
have no way
of
knowing what
information th
ey

to prevent te
rr
has been impl orist attacks
em
European coun ented in most
tr
The recent re ies as well.
ve
brought the is lations have
sue of whethe
these method
r
s
mo ra ll y ac ce are actually
pt
public eye, af ab le to th e
te
the depths fo r dwelling in
r years. Sinc
the success of
e
usually go un these methods
re
hard to gauge ported, it is
to what degree
they are actu
ally securing

“It is no longer farfetch
go ve rn m en t ca n m on itoed to imagine a society where the
already can. And accordrinev er y m ov e yo u m ak e - th ey
g to some, they already ar
e”

have, who ha
s viewed it
, or
even what it
is being used
for.
The reason we
know part of
story is beca
the
use
and other whis Edward Snowden
tl
leaked this in e-blowers have
formation to
public. Snow
th
den is curren e
tly
charged with
es
wa nt ed by th pionage and is
e Un it ed St
at es
government.
He
nary asylum in has a prelimiRussia, and is
a
tional media.
After 9/11 th
is sort of da
co ll ec ti on
ta
ha s be en pe
rh ap s
th e mo st es
se nt ia l in te
ll ige nc e te ch ni
qu e us ed by
th e
Un it ed St at
e go ve rn me nt
. It
allows the NS
A and the CI
A
sift through
a lot of info to
rmathreats to na
tional securi
ty
This form of
data collecti .
on
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borders and
civilians, an
d
to what degree
th
large collecti ey are just
on centres of
personal data
. But perhap
s
what is most
un
that since th settling is
is technology
is al re ad y
so en tr en ch ed
in our daily
lives, we do
not really se
em to mind it
.
We share, se
nd and create
massive amou
nts of conten
t
online every
day. Many argu
e
that this is
no big deal;
if
you have done
nothing wrong,
you have noth
ing to fear.
Is
this complace
ncy dangerous?
EVERY MOVE YO
U MAKE
Potentially
it is danger
ous. This kind
of data could
in principle
be utilized to
locate or trac
k anyone base
d
on any given
criteria. Even
though the fo
cus right no
w

is on terrorist cells, we do not
know what the future brings. In
times of war and desperation,
people often grant their government wider use of their powers in order to be secure. It
is not unlikely that this tool
would be used against a nations
own population to locate political entities, critical voices
or even just abnormal behaviour.
This will shape the patterns of
the population, and can create
an assimilated society, which
does not condone any kind of
absence from the norm. Big Data
could be the perfect instrument
to mould Big Brother. It is no
longer farfetched to imagine a
society where the government
can monitor every move you make
- they already can. And according to some, they already are.
PRIVACY VS. SECURITY
We can question whether we
trust these intelligence agencies, and to what degree we let
our sense of security affect
what we believe to be privacy.
Maybe it is true what Barack
Obama stated in response to the
NSA leaks: “...You cannot have
100 percent security and also
have 100 percent privacy, and
zero inconvenience”. It seems
we do not really have a choice.

In contrast, however, Benjamin
Franklin stated in 1775 that
“Those who surrender freedom
for security will not have, nor
do they deserve, either one.”
This debate has only just
begun. It is only recently that
whistle-blowers had a stage,
and that the world took notice.
It is just now that we are
starting to see what companies
and governments can do with
these kinds of data. It is
up to us to weigh our security
with our ideas on privacy. But
in doing so, perhaps we should
be weary not to lose ourselves
in fear and threats, as they
are powerful tools and easy
to wield for those already in
power. We should always remember that what we really want
is not control - it is freedom. What we really want is not
security – it is peace.

Ve g a r
T IK M A Sd Tv e it o
t v e it o @ mteu d e n t
.c o m

“Those who surrender f
for security will not have reedom
they deserve, either o,nneo” r do
- Benjamin Franklin
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Erik Lahnstein

Eva Næss Karlsen

Erland Skogli

Society, Science and Technology in
Europe Graduate

Society, Science and Technology in
Europe Graduate

Society, Science and Technology in
Europe Graduate

Undergraduate in Geography and
Political Science

Undergraduate in Economics and
Human Geography

Undergraduate in Social, Natural and
Human sciences and an MBA

What is
Center for Technology, Innovation and Culture
Did you know that students from TIK are most likely to get a job quickly after completed studies,
and are the ones with the highest income as well within Social Sciences and Humanities?
Graduates from the TIK center have a variety of jobs within business, government and research.
We therefor interview three previous students in every issue of Teknovatøren, to showcase the

TIK - Centre for Technology, Innovation and Culture examines the linkages between knowledge, technology, politics and society, through exploring diverse approaches to how economic and technological
growth and knowledge is created. What does this actually imply?

Can you describe your carreer?

Can you descrive your carrer?

Can you describe your carreer?

- I am now CEO of Norwegian Forrest
Owners Association. For six years
before I joined the Government I
worked with the Shipping Industry
primarily on how to strengthen the
Norwegian maritime cluster. I have
also for a short period worked as journalist in Dagens Næringsliv, Norways
leading financial daily, and I have
for a few months been posted in DG
Enterprise Innovation Policy Unit in the
European Commission.

- Right now I am the director for
Kunnskapsbyen Lillestrøm working on
cluster development (OREEC) within
cleantech. After graduating in 1994, I
worked as a Research Assistant at the
STEP Group (now part of NIFU), studying innovation and economic development in the forestry industry and
knowledge based industry. For two
years I worked at FFI as a Researcher
on the collaboration between the
Norwegian Defence and the defence
industry.

- Today I am partner in a Norwegia
n analysis and management consulting company, Menon Business
Economics. Menon deliver analysis
and advisory services in the intersection between economics and
business, partly based on scientific
methods and economic theory that
many TIK/ESST-students will recognize. I started off as a researcher in
TIK-related STEP-group, followed by
technology and management consulting at Fujitsu, Booz & Co/PWC,
inFuture and Ernst & Young and as a
manager in the two business policy/
lobby organisations in Norway (NHO
and Virke).

What did your job at SMK entail?

TIK examines how technological and economic change is shaped by its societal context. Trough the uses
of technologies
Innovation enables us to create and
combine ideas into new constellations, reinventing how to utilize the technology at hand. Culture and
knowledge is the premise for these processes to unfold.
The master programmes is open to almost all candidates with a bachelor degree. TIK has strong ties to
have almost endless possibilities in terms of chosing themes for the master - as well as job opportunities
after completed studies.

TIK MASTER DEGREE PROGRAMS:
Technology, Innovation and Knowledge (TIK) - 2 years
Society, Science and Technology in Europe (ESST) - 1 1/2 years
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What is OREEC and what is your job
there?
and coordinate the work to establish
the position of the Centre Party on all
matters dealt with in the Government.
The broad perspective on what drives
innovation and societal change that
you develop through the ESST study
was valuable when dealing with many
different issues.
How was TIK/ESST important for your
job as state secretary?
- Through Economic Geography and
the ESST-studied I learned a lot about
innovation, economic- and societal
change that I feel has been very useful in all positions I have held.

- OREEC is a network (cluster) of
companies, research institutes, educational institutions and public sector
within cleantech in the greater Osloregion. Right now my project-responsibility is on a 3-year project www.
coolsweep.org funded by the EUs 7
FP, focusing on waste as an energy
resource.
How is this related to your ESST masters degree?
Working in OREEC is to a high degree
related to my ESST masters degree
from 1994. We work on different elements of an innovation systems. In
particular working on the EU-funded
project my background from ESST is
highly relevant.

In what ways have TIK/ESST been
useful for your ability to perform your
job?
- I feel that my career is very much
tied up with TIK/ESST. It has been
instrumental from day one as the
foundation from which I went into the
business sector. I have been involved
in TIK/ESST for 20 years now. I have
had the pleasure of recruiting and
working with ESST-people in most of
my jobs. The importance of TIK/ESST
even extends to my private life, as my
partner in life Birgitte is also a former
ESST-student, expecting our two kids
to join the program in 20 years time .
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“Because of their nature, biological attacks can

Or: How I learned to start worrying and fear the bomb

We all know about the potentially catastrophic outcome of nuclear warheads in the wrong hands.
But what if a terrorist organization or insane individual could infect an entire population with a deadly disease, going unnoticed until it was too late? This is a cautionary tale of biological weaponry.

The use of biological agents as an
instrument of war stretches back
to at least 400 BC, when Scythian
archers would cover their arrows
ies and manure. Throughout history, biological agents have been
a destructive and grisly tool for

the bombings of Nagasaki and
Hiroshima (not counting the lasting effects). Simultaneously the
allied forces were working on sim-

amongst warring factions. Other

Contemporary threats
Because of the global ban on

Preparing for the worst
In the wake of the 2001 anthraxthat unsatisfactory biosecurity
at domestic laboratories might

for many a non-entity in today’s
world. However, there have been
several smaller instances of bioonry demands resources that

-

dangerous biological agents are

renewed interest in biosecurity

biological attacks had largely
research. Recent advances in

guards and sturdier doors at
sites that could contain harmful
substances. Since biotechnological advances are a crucial fac-

over the city walls, and the infa-

of the atom bomb. The Manhattan
-

that British soldiers handed out
to Native Americans in the mid1700s.

resources. During the arms race

Bioweapons in World War II
During the Second World War,

by the Warsaw Pact in 1969, and
the 1972 Biological and Toxin

engaging in continuous monitoring of harmful substances,

individuals and activities.

Post-war regulation
siege of Kaffa in 1346, when an
invading Tartar army used cata-

outbreaks, and isolating contaminated areas. These new routines

Stay alert

have resulted in information about

worried about biological attacks,
scientists all over the world are
measures, should the worst case
scenario occur. Precautionary
Bioshield Act are focused on

tial for dual use means that rogue

of emergency, from anthrax to
are largely subtle and invisons on a large scale. Through a
fully infected as many as 3000
diseases, culminating in bombing

The casualties are believed to
have reached 400 000, twice the

agents, “...except in amounts
necessary for protective and
peaceful research“. As of 2013
this convention has been signed
by 170 states, with only a handful of microstates, young African
countries, and Israel being nonsignatories.

instance of such an attack was
the anthrax-letters being mailed
in the US in 2001. In this case
there were four deaths, but in a
terrorism on a larger scale? All it
seems to take is one mad scientist with a malevolent agenda and
access to a laboratory.

be awareness and the creation
of robust ethical frameworks.
Because of their nature, biological attacks can be incredibly difficult to detect, with victims not

gasmasks, you better start running.

days. Therefore measures are in
Ailo Ravna
TIK MA Student
ailo.ravna@gmail.com
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THE CURIOUS CASE OF

RWANDA

Is it possible to marry a man who killed your sister? To
rapidly turn a war-torn country into a thriving economy?
Having a president who is praised as a hero and accused
of being a dictator?
Yes, in Rwanda.

On the outskirts of the Rwandan
capital Kigali, a nine-year-old girl
ran out onto the road as quick
as her legs could manage. She
wanted to see her boyfriend so
much. Her family had begged her
to stay inside and hide, but she
could not stay still any longer.
After a few minutes she ran into
a group of soldiers blocking the
road. She was a Tutsi and had
her. Cut off her body parts, one
by one.
The girl was badly wounded when
Seleman Mwumvaneza walked
towards her. He held a mallet in
his hand, and hit her head with it.
lay crying. She had been lying
there all the time, hearing her only
sister lose her life. But she had

20 TEKNOVATØREN 7/2014

to cry quietly, as the killers were
everywhere.
Killing community
In the spring of 1994, the
Rwandan government mobilised
boys and men to join extreme
Hutu militias. One of the largest
militias was the Interahamwe,
which means ‘those who fight
together’. For 100 days they went
from house to house and slaughtered Tutsis. Approximately 1 million people were killed.

Tutsis had evolved over many
years. The Belgian colonial rulers
preferred the Tutsis, giving them
more privileges than the Hutus.
Tutsis were seen as rich, as they
often owned cattle, while the
poorer Hutus cultivated the soil.

Over time, envy turned to hatred.
And when Rwanda gained independence in 1962, the Hutus had
taken power. The hatred between
the groups continued growing
under Hutu rule.
On the grass
It takes a long time to heal
the wounds of the genocide.
Widespread poverty means that
many of those who had their
homes looted and destroyed have
not been able to get back on their
feet financially. Many also have
physical and mental problems,
some consolation for the victims
by seeing with their own eyes the
perpetrators being prosecuted
and convicted. Rwandan authorities estimated that it would take
150 years for all the perpetrators

21
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“He confessed to what he had done, and asked my
mother and the rest of my family for forgiveness. After
a while I felt this love growing inside me. And we
were married, because I saw that he had many good
qualities. Now, we have a three-year-old daughter”

to be tried in an ordinary court.
They therefore carried out local
court procedures outside. These
are known as Gacaca, which
means ‘justice on the grass’. The
purpose was not only to get the
perpetrators convicted, but also
to provide reconciliation through
open dialogue about what happened.
Truth and forgiveness
Each and every defendant stood
up to tell his story. Some claimed
their innocence, others defended
their actions and said that ‘cockroaches’, the Tutsis, deserved
to be exterminated. When it was
Seleman’s turn, he started with
apologising and said he realised
the cruelty of his actions. He then
explained in detail how the nineyear-old girl was raped, tortured,
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ing is correct. I was hiding, and
could hear what happened to my
sister. He is telling the truth.
The judges considered Seleman’s
testimony as credible, and his
sentence was therefore reduced.
He was released from prison after
eleven years. One of the first
things he did as a free man, was

was expecting to be thrown out.
I had not imagined to be so well
received, Seleman explains.
realise we could be a couple, he
cheeky smile.
to what he had done, and asked
my mother and the rest of my family for forgiveness. After a while I

felt this love growing inside me.
And we were married, because I
saw that he had many good qualities. Now, we have a three-yearold daughter.
The process of reconciliation
As Rwanda is a country with
11.5 million people and has the
size of Hedmark, the Rwandans
have no choice but learning to
live together. Thus, the Rwandan
government has initiated several
measures to encourage reconciliation and conflict resolution,
for example by creating public
institutions like the National Unity
and Reconciliation Commission.
One of the commission’s aims is
to create forums where youth can
discuss the process of reconciliation.

Another important goal for the
government is to improve people’s everyday life. Lack of
education, unemployment and
poverty were important reasons
why the Hutu militias managed to
mobilise so many people. The killing community provided the men
and boys with alcohol, tobacco,
weapons, occupation and fellowship, something that was hard to
refuse for those who had nothing.
Reducing poverty and increasing
quality of life is therefore essential
in order to prevent history from
repeating itself.
A new model of development
To ensure poverty reduction
projects that are responding
to the citizens’ needs, Rwanda
has implemented a programme
called Ubudehe. The local politicians ask the people to express

their problems and wishes.
Based on the answers, suitable projects are planned and
a treaty is developed. The leaders are held accountable, by
citizens’ needs are not met. In
2008, the Ubudehe programme
was awarded the United Nations
Public Service Award for its people-focused approach in creating
good conditions for development.
However, there is still a long way
to go as over half of the population lives below the poverty line.
Nevertheless, at least 1 million
Rwandans have been lifted out
of poverty in the last five years,
and the average annual growth in
incomes is nearly six percent.
Knowledge and education
The government’s overall goal
is the ‘Vision 2020’ where one of

the main objectives is transforming Rwanda into a knowledgebased economy. A ‘fast tracking
strategy’ was initiated in 2009 to
ensure at least 9 years of basic
education for all children. Since
then, Rwanda has seen a rapid
increase in enrolment, retention
and completion at primary and
lower secondary level. Because
of its success, the programme
was in 2012 extended to cover 12
years of free education.
A second pillar of the ‘Vision
2020’ is developing a functional
system of higher education.
This was a major challenge due
to an almost complete lack of
human resources after the genocide. Many with higher education had been killed, also Hutus,
when they had opposed the killings. To tackle the lack of human
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“Despite today’s high degree of reconciliation, hatred
a new mobilization among Hutu extremists”

resources, the government idenalready educated Rwandans who
lived in other countries. Another
initiative was seeking opportunities for Rwandans to study
abroad to obtain needed post-

At last, several institutions of
higher education were established and strengthened, including Kigali Institute of Science and
Technology (KIST). In 2001, KIST
received the Ashden Award for
sustainable energy, for developonly uses 25 percent of the fuel
required by traditional ovens. The
following year, KIST also established the Centre for Innovation &
Technology Transfer to develop
convenient technology solutions
for rural areas.
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A leader in control
Many Rwandans praise President
Paul Kagame for his visionary
as a president in 2000, after being
the Vice President and Minister
of Defence for six years. His
supporters point to impressive
progress in terms of economic
growth, pro-business environment, improved education and
health care, reduced corruption,
expanded security and increased
women’s rights.
However, there are others who
instead emphasize the fact that
freedom of expression, press
freedom and freedom of association is strongly limited in Rwanda.
The background for these restrictions is that media outlets such as
Radio Télévision Libre des Milles
Collines (RTLM) and the newspa-

per Kangura in the months before
the genocide spread hate propaganda against the Tutsis and
encouraged the killings. Despite
today’s high degree of reconciliation, hatred still exists, and
of a new mobilization among Hutu
extremists. In 2008, the government passed a law punishing acts
and expressions of ‘genocide
ideology’. The problem with the
nition of what this really means;
hence anyone can be prosecuted
for promoting genocide ideology,
for instance on the basis of a simple critical statement against the
government.
Several human rights organizations urge the Rwandan government to review the law and to
increase the freedom of expres-

sion. Kagame replies by referring
to the international community’s
bad conscience. When the genocide started in April 1994, the
ated and the Rwandans were
left to themselves. It was the
Rwandan Patriotic Front (RPF), a
Tutsi group led by Paul Kagame,
who eventually managed to stop
the mass murders. Therefore,
Kagame claims that no one has
any moral right to level any accusations against him.
Slowly letting go
Nevertheless, there is a slight
tendency for the strong control
to be released little by little. For
example, the genocide ideology
law was revised in October 2013,
of the offence and reducing the
maximum prison sentence from

25 to 9 years. The Rwandan
media law has also been revised,
in which certain improvements
have been made to remove some
of the obstacles to press freedom.
Due to the danger of being
imprisoned when criticizing the
president, it is hard to know if
Kagame’s supporters are speaking the truth or not. Still, Seleman
Mwumvaneza is quite convincing
when praising the government.
totally changed when I came out
of prison. I was astonished when I
realized that no one was ever asking about ID. Before, they used to
check if you were Hutu, Tutsi or
Twa. Now, we are just Rwandans
and can move freely. It certainly
is a new country. Because of the
good governance, I believe we
now have a better future.
Three-year-old Nusura comes

and Seleman have decided to tell
her everything when she is old
enough to understand. That dad
killed her aunt.
As no one in the family has a
regular income, it is a hard life for
them. But Seleman is still grateful.
no guarantee that I would be forgiven, but President Paul Kagame
urged us to ask for forgiveness
and to return to the community.
I feel free with my wife now. I no
longer feel the crime that I did
inside me.

Miriam Øyna
ESST MA Student
miroyna@gmail.com
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Evolutionary psychologist Steven
Pinker points at a steady decline
in violence throughout the ages,
arguing that the world has gone
from a conflictual and troublesome to a rather harmonious
state. Our perceptions of war and
violence are distorted. A glorification of the past together with
a cognitive illusion has created a
deceptive perception of who we
are, who we once were, and the
times we live in.

ers and gatherers - must have
lived in.
‘The ancient way of life’ – implying no unemployment, community harmony, lack of substance
abuse, nearly non-existent crime
and warfare between tribes as a
ritualistic behaviour, is a romanticized ‘invention of the past’. This
glorified picture is portraited in
schoolbooks, the narrative in storybooks, and in documentaries.

are a number of interesting documentations. The Bible describes
a time in which the death penalty
was carried out as an accepted
punishment for crimes such as
homosexuality, adultery, blasphemy and idolatry – crimes that
in modern western societies are
not even considered as crimes,
let alone worthy of a death penalty.

-

Inventing the past - neglecting
the present
During the twentieth century we
have witnessed how horror-waves
of Stalin, Hitler, Mao, the genocides of Rwanda and Cambodia,
struck the world - and left it in
perplexity. And while the twentyyears, we have already observed
how both new and enduring con-

Why is there so much peace?

reach new thresholds and dimensions.
These disasters have framed the
common narrative: modernity has
brought and continues to bring
a lot of violence. This narrative
of the state of harmony that we
imagine our ancestors – the hunt-
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But, ‘Everything you know is
wrong’, according to Steven
Pinker. Our ancestors were
more violent than we are today.
Globally violence rates are declining, and have been doing so for
some time. We actually seem to
be living in the most peaceful era
of humanity.
Violence in perspective
Claiming the present to be the
most peaceful era of all times
may seem far-fetched and hallucinatory. However, a significant
historical decline in violence cannot be bypassed. The declining
violence rate is resonated in and
by a variety of historical sources,
over the past millennia, centuries,
and decades.
In a millennium perspective there

One can also see the decline
at the century scale. There
has clearly been a decrease in
socially sanctioned forms of violence. Torture was routinely used
as punishment in the Middle
Ages. Violations that today
would cost you a fine, would in
the Middle Ages cost you your
tongue, hand or your ears.
From a decade scale point of
view, there are significant violence declines both in western
societies and globally. In Europe
and America there has been a
substantial decline in interstate
wars, ethnic riots and military
coups. On a global scale one can
observe the same decrease in
interstate wars and consequently
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a result of war. The statistics illustrate a decline from 1950s with
65,000 deaths per conflict per
year, to less than 2,000 deaths
ade. The decline in violence is
also present on a yearly scale –
decreasing year by year.
The million-dollar question then
becomes – why are so many people wrong?
A cognitive illusion
There has been a significant
decline in acts of violence – so
why does the public perception

seem to reflect the opposite?
There may be several reasons
and several plausible answers to
this question.
One significant aspect may
be the role of the press. The
Associated Press is most likely
better at reporting wars and conthan the Middle Ages Monks ever
were. Advancement in information technologies and the emergence of social media makes
us much more enlightened than
before. The result is a cognitive
illusion; the simpler it is to recall

the higher the probability that
one will assign to it. So when we
read about war or violence in the
newspaper and see gruesome
pictures, this will infest our memory much more than reports about
local weather conditions.
This cognitive illusion makes us
believe that there is more war
and violence than before, when in
fact the opposite is true. Instead
of asking ‘why is there so much
war?’ we should rather be asking
‘why is there so much peace?’
Elise Biørn-Hansen
TIK MA Student
elise.biorn.hansen@gmail.com
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I PAID A BRIBE
In some parts of the world
this is part of peoples everyday life.
organization Janaagraha
wanted to fight corruption in
their country by involving the
citizens and launched the
website ‘Ipaidabribe.com’.
They were tired of the low
risks and high rewards bribing
in India included. Through the
website anybody can upload
reports who paid a bribe,
met an honest officer or did
not have to pay a bribe. As a
result an overview of corruption is created and citizens
can share experiences and
learn from each other.
“I paid a bribe to get my
Learner License and Driving
License in Chamarajanagar.
There is no one to help you or
to guide you to get your work
done. You will have to pay the

money or else they simply reject
your application with many other
reasons.”
The example above shows
a typical report available on
‘Ipaidabribe.com’. As a consequence of many reports on drivautomatic driving test was created in Bangalore. Electronic
sensors are attached to the car
and register the results, which
are saved electronically. As no

The Indian organization does not
want to include names of any
person or officer in the reports
because their aim is to improve
the system, rather than targeting
individuals. The website is frequently used; each day there are
between 25-50 reports uploaded.
The idea has also spread to

ADD REPORT

other parts of the world, and
Janaagraha has helped set up
a website in twelve countries
including Colombia, Kenya
and Greece.
Even though ‘Ipaidabribe.com’
has been a success, the war
against corruption is not won.
The results cannot be measured in numbers of reports
uploaded and the number
of countries the concept has
spread to. However, it does
demonstrate that the Internet
empowers individuals. Thus
increasing the risk of being
caught and making bribery
less tempting. Hopefully the
temptation will keep decreasing as Janaagraha continues
their fight for a more democratic India.

Caroline Grubstad Hoff
TIK MA Student
caroline.ghoff@gmail.com
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restrictions that some governments try to impose. Throughout
the decade the group has been
involved in different protests
connected to freedom on the
Internet.
A famous example is their support to Julian Assange - the
founder of WikiLeaks. MasterCard, Visa and PayPal withdrew
their services from WikiLeaks
in an effort to make it impossible to donate money to the
page after political controversy
stirred about the page’s leaking
of sensitive government documents. This outraged one of the
members of Anonymous/LulzSec, called Troy, who stated
to the BBC: ‘You can donate

people involved in other types
of Internet offenses now faced
federal charges in an attempt
to crack down on hacking and
cyber-crime.
The young entrepreneur Aaron
Swartz, one of the developers
behind the open-source social
media site Reddit, risked a sentence to up to 35 years in prison
for downloading copyright protected academic journals from
the Massachusetts Institute of
Technology. He would probably
not have gotten more than a
warning if the federal prosecutors had not intervened to make

that exposed them, could get
as much as 10 years in prison
for hactivities that led to the evidence that got them convicted.
If you participate in a traditional
demonstration or protest against
something you disagree with
that shuts a company’s activity
down, you will get, if arrested, a
down the operations of a website that supports something
that you disagree with, you will
get several years in prison and

There are several examples
of people being sentenced to

“You can donate money to Ku Klux Klan through
PayPal, but not WikiLeaks”

THE WAR ON INTERNET
FREEDOM
In 2008 a group called Anonymous launched a hacker-based attack on the Church of Scien-

Anonymous is a decentralized online community
acting anonymously in a coordinated manner,
usually directed towards a loosely self-agreed
goal. The group is connected to, and has its origin
in the message board 4Chan; which is noted for
its morbid jokes, inside jargon and creation of Internet catchphrases and memes. They are primarily focused on entertainment, but sometimes their
goal becomes political, like when they support
WikiLeaks’ founder Julian Assange when he was
facing criminal charges. Anonymous has a loose
and decentralized command structure that operates based on ideas ‘catch on’ rather than direc-
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tives from a leader. They have members worldwide and have become known through a series
of publicity stunts and cyber-attacks on religious
institutions, governments and big corporation’s
websites. The group radically encourages anonymity and is said to have 12 million monthly users spread around the world.

Internet without restrictions and censorship. They
use hacktivism as a weapon to establish publicity around the issue, and to advocate against

money to Ku Klux Klan through
PayPal, but not to WikiLeaks’.
Anonymous answered by trying
to bring down the web pages of
MasterCard, Visa and PayPal
through a distributed denial-ofservice attack (DDoS). This is an
attempt to make a service or a
network resource unavailable to
the services of the network with
so many requests that it cannot
respond fast enough, which often leads to server overload and
as a result the page crashes.
After the attacks on MasterCard, Visa and PayPal the US
government attempted to take
a stand against this type of Internet based crime. Some of the
people who had a central role in
the attacks were arrested and
received sentences up to 35
years. Not only people that had
attack were punished, but also

an example of him. Aron was
only 26 years old and suffered
from depression. He was clearly
not ready to spend half his life
in prison. Aron committed suicide and was found dead in his
apartment in Brooklyn.
What many hacktivists are now
concerned about is the disproportionate sentences that seem
to come with Internet crime.
A rape case in Steubenville
caught a lot of Internet attenpublic. Two high school athletes
were convicted of drugging and
raping a 16-year-old girl in Ohio,
videotaping her and urinating
on her. They received sentences of one and two years, while

cyber-related crimes and hactivism. The authorities are being
particularly severe on this kind
of crime, and therefore people
have started to talk about a war
on Internet outlaws.
But is the war on Internet outlaws really a war, or is it just
authorities that are trying to
control and deal with a group of
criminals? Is it a bigger question, even a question related to
freedom in cyber space? The
discussion about the freedom
of data and information access
on the Internet has to be dealed
with in the future. It is therefore
important to consider carefully
what the war on Internet freedom really implies.

Jonas Archer
TIK MA Student
archer.jonas@gmail.com
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SMOGGY NUMBERS

the Chinese report. For instance,
on February 23, 2014, Beijing’s
air quality index reported by the
US Embassy was 383, which
indicates ‘Hazardous’ condition,
while China’s official index is
quite lower, 273, which equates
to ‘Heavily polluted’.

- Heaving for breath in AIR-POLLUTED China

-

In order to inform the population on the potential dangers, the
Chinese Ministry of Environmental
Protection decided to daily disclose the level of pollution on its
website. But since 2009, the US
Embassy in Beijing has installed
an air quality monitor and has
started posting results through a
Twitter account called BeijingAir
for public use. The report has
been updated hourly and has
gathered more than 36,500 followers so far. And the US consulates in Shanghai and Guangzhou
has later on followed the path.
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A private Chinese company
gathered this information and
developed an appropriate tool:
the ‘CN Air Quality’ app. This
iOS application is for monitoring
China’s air quality, which provides numbers of the air pollution
level in the area. This application shows both the air quality
indexes from China’s Ministry of
Environmental Protection and
from the US Embassy in Beijing.
However, it turned out that the
pollution level released by the US
Embassy is always higher than

developing country and the US
environmental guidelines have
become more stringent over time.

The reasons why the two countries draw on different indexes
are controversial. This can be
explained by the fact that China
and the US use two different systems to measure air quality. The
US Embassy has been monitoring
PM2.5 particulates as an induction of air quality. PM2.5 refers to
the particulates that are believed
to pose the largest health risks,
which can lodge itself deeply in
the lungs, and have been linked
to increasing cardiovascular and
respiratory diseases as well as
lung cancer.

Chinese authorities questioned
America’s data disclosure
because of increasing local and
international media attention. ‘If
the foreign embassies want to
collect air quality information, I
think that is their own matter. But
we believe that this type of information should not be released
to the public’, a Chinese Foreign
Ministry spokesman said at that
time. In the US perspective, disclosing this data is a matter of
public health and freedom of
speech. But we can question if
the US should be disclosing this
information, assumed that it is
a burning issue for the Chinese
government. Is the US supposed
to intervene in Chinese domestic
affairs?

China, however, did not begin
to measure PM2.5 until 2012.
Before, it only measured the lowest recommended standard of the
World Health Organization (WHO)
– PM10, which is a more tolerant
measurement than PM2.5. This
standard ‘takes into account the
level of our current stage of development,’ as the Chinese vice
environmental minister argued,
adding that it is not fair to judge
Chinese air quality by American
standards because China is a

On June 21, 2011, the US
Embassy in Beijing posted
on Twitter that the air quality in Beijing was ‘Crazy bad’.
Although the Twitter status was
soon deleted, these two words
had already spread on Weibo,
China’s own popular micro-blogging service. Facing potential disapproval from the population, the
Chinese government opted for
data repression and censorship.
What is the value of this political
choice considering public health

is at stake? In this context, limiting
freedom of speech may be fatal
for democracy as well as for the
population’s well being.

China’s real enemy in its war
against air pollution is not the
worrying index itself. Instead of
justifying the employment of a
lower standard which makes the
numbers look better, it is rather
the reduction of coal burning
and increase the of renewable
energy usage that will actually
help China improve its air quality. The positive changes are
that the Chinese government
seems to have realized the consequences of its loose standard
on air pollution and is trying to do
something about its protracted
war against bad air. It has implemented the new WHO standard,
PM2.5 to measure air quality,
and demanded 15,000 factories
- including influential state-run
enterprises - to publicly report
details on their air emissions and
water discharges in real time.
China needs a long-term strategy
to clear off the smog for a brighter
future.

Shimeng Liu
TIK MA Student
shimeng12@gmail.com
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THE
POETICS AND
POLITICS OF
TRANSGRESSION
ONE SHOULD NOT UNDERESTIMATE THE POWER OF A CARNIVAL

release
-

Symbolic Anarchy
The carnival tradition winds through history diverging, mutating and transforming. It is all about turning the world upside
down - distorting the symbolic polarities of
the exalted and the base. The transgression of conventional boundaries brings
a social satire in which everyone is invited
to participate. Social categories - such as
rich and poor, sacred and profane - are
being eroded and played upon. The carnivalesque showpiece takes shape as a
collective, symbolic anarchy.
What is at stake is however not merely
the anarchistic theatre being played out.
Though rituals of rebellion clearly functions as vehicles for protest and satirical
revolt, they are intended to preserve and
strengthen the ruling power. As Georges
Balandier puts it: “The supreme ruse of
power is to allow itself to be contested
ritually in order to consolidate itself more
effectively”. The carnival becomes a
licensed release, a permissible rupture of
hegemony. By encouraging and demanding the inversion of social norms, rites of
reverse serve to energize dominant social
structures. The upside down-scenery
thus becomes the site where deliberate
resistance is channelled and power is
contested – but only to become further
legitimized.
Poetry in Motion
Periodic outrages and rites of transgression nourish the conditions for commitment
to commonality and the established base.
But the carnivalesque wardrobe is also
a resource of actions, images and roles
that may invoke and trigger overthrows of
the hegemony. There is always a potential
for a carnivalesque riot to escalate from

being licensed and controlled to become
uncontrolled and belligerent. Petrograd,
1917. Paris, 1968. Istanbul and Rio de
Janeiro, 2014; revolutionary movements
started out as dressed up masquerades
are a common feature of history. The force
of transgression lies in its ability to attract
and unite - and simultaneously twist and
diverge. Serving both as means, mediums
and mobilizers of public masses, poetic
and aesthetical emblems generate a powerful space for social revolt and change.
Revitalizing the baseline
Whether energizing or undermining
authority; it is the contradictive fusion of
power which makes rebellions and riots
productive and meaningful. The transgressive action of a carnival serves as a
structural revitalizer; releasing, raging and
raving - then re-forging pieces of society
into new and stronger building blocks.
Under the aegis of hegemony these ruptures of power become highly necessary
means for consolidating social stability.
The carnival illustrates how binary oppositions - like creation and destruction
- should not be perceived as mutually
exclusive, but rather as mutually constitutive aspects. Hence, acknowledging confeature of productive life, poses a comprehensive reinterpretation of the political and

inverse.
One should not underestimate the power
of a carnival. By minimizing the versatile
symbols of inversion, eroding of order and
disorder, one risk losing the grip on fundamental dynamics of social regress and
progress – fundamental components in
both war and peace.

Inga Blæsterdalen
TIK MA Student
ingablaest@icloud.com
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There has been some controversy
about whether the New York
blackout of 2003 was linked to
the ‘Blaster’ computer worm that
was incidentally noticed only a
few days prior to the event. Some
security experts remained scep-

cyber attacks are statistically
and how do we protect ourselves
from such an unpredictable and

more and more sophisticated
over time. Any real informa-

claim to cause the least amount

tive for anyone not directly
connected to cyber security.
The nature of cyber warfare
causes most of the information

-

CYBER-WARFARE
Is all fair in love and war? The lack of proper international regulation of cyber warfare tactics may suggest this holds for at least one of them. The
future of warfare has a new important, yet elusive, weapon; code. It sounds
innocent enough, but what does this actually mean for you and me?
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which left 50 million people without power for hours and caused
tion of ‘real-life’ effects of powerful
computer viruses was now on the

out bloodshed. Declarations

attack. It also occurs in virtual
space where press passes for

attacks are not new to the world
should we not be part of some
the last twenty years as we have

what would happen if someone
were to create a virus with the
How would this affect public

is what makes it cyber warfare.
Some claim that cyber attacks

The importance of accountability
In 2010 a computer worm
specialised on Windows sys-
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ment accountability and warfare
Siemens Step7 software used
on Windows) called Stuxnet was
nuclear power plant and almost
destroyed one-fifth of the cen-

Threats of cyber warfare
So is the threat over-hyped and
-

have been many speculations
as to whether it came from a collaborated effort of American and
Israeli interests to disable Iranian
nuclear development. If this was

sist of many threats:

attacks in the international political arena is already way beyond
the comprehension of the aver-

security breaches – which are
acts done to obtain national material and information of a sensitive

sort of infiltration of a system to
ments that are not supposed to
be accessible by outsiders.
ures should be set in place to

these can potentially have serious
edly affect society - maybe even
with possible deadly conse-

a national security issue as potential sensitive information can end
up where it is not supposed to

total chaos.

information about defence tactics

without openness and public

one wants to fall behind someone with the capabilities to be
destructive. But who decides
And who will take the responsi-

very little control over the implications it may have on society.

of the issues with these kinds

Germany reported to the media
that they had been hacked by

water in your house stopped runcommunication systems disconnected. A compromise of national

-

attack and exploit security

Now what?
There are some ethical and polit-

exploitation of network flaws
almost impossible to track pre-

the attackers may seem obvious.
eventually caused setbacks in the
development of nuclear power in
Iran followed by some financial
tions that this was orchestrated
under such secretive means
-

net by one nation state to disrupt
online communications systems
tary communication networks)

The most critical form of a cyber

Cyber warfare arms race
There have been numerous
-

from outside attacks. How does
a country or an individual protect it - or him/herself from these

scenes of the public eye between
also related to the second point
years the situation is said to be

(industrial computer systems
used for data collection and monputational infrastructure systems).

with infrastructure that is based
on internet-connected computer

“Some claim that cyber attacks pose a greater threat to a
nation’s security than terrorism does, as cyber attacks are
statistically more common and becoming more and more
sophisticated over time“

both sides on the use of cyber
use to ensure civilian protecWhether or not these two counhave a say in as well. The issue
of cyber warfare has never really
that no one publicly admits to
have of course. The rumours that

the issue more twisted than

be.
There is much to say about
transparency within military
tional warfare there exists a form
of framework that is supposed to

skilled hackers for the purpose

ine an army - literally - of trained

well.

TIK MA Student
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SPILLOVER
EFFECTS:
EVIDENCE FROM THE NORWEGIAN DEFENCE INDUSTRY
Spillovers from defence-industrial developments have strongly
For centuries, military establishproviding national security as
well as industrial growth in many
nations. With heightened political tensions during the second
half of the twentieth century,
the channels through which
Examples of defence–civilian
spillovers can now be found in
many spheres of everyday life.
For instance the Internet, where
the US Department of Defense
played a critical role in funding R&D of its earliest forerunner, ARPANET.
The Global
Positioning System now found
in your sports watch was originally intended for calculating
the launch-point trajectories of
ballistic missiles, and you might
peller aircraft if it had not been
for the heavy defence research
in jet-speed technology.
Despite the international academic and political interest in
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defence–civilian spillovers, little
is known as to whether the Norwegian defence industry affect
civilian innovation. Which is
contrary to what one would expect, particularly as the Norwegian defence industrial base is
input in R&D compared to domestic industries.
From an extensive collection of
Norwegian defence industrial
patents and subsequent patent citations, from 1970 until
2012, statistical analyses show
that quantitative evidence of
spillovers can be found. In addition, several interviews of
senior company representatives from the most patent incomplementing and in-depth
perspectives of defence-civilbe grouped into two main categories: First, to what extent
defence-civilian spillovers from
the Norwegian defence industry
that is observed. Secondly, four

factors that seem to affect the
spillovers: innovative capabilities, collaboration, broad technological knowledge bases and
an orientation towards civilian
production.

bilising gun turrets were applied
to ship thrusters on offshore
supply ships, or from process
technology on aluminium alloys
in a rocket launcher to car bumpers.

Defence-civilian spillovers
Statistical analyses revealed
that the extent of spillovers had
increased the latest decade,
which is contrary to what other
scholars have claimed. Furthermore, Norwegian defence
technology has been widely
used in civilian patents, especially by US companies. In fact
foreign civilian companies have
by far outperformed Norwegian
civilian companies in using
Norwegian originated defence
technology for civilian applications. The interviews showed
that the large defence companies in Norway have in several
cases been active in facilitating
spillovers to civilian companies.
This has lead to spillovers like
dynamic positioning systems,
where technology used for sta-

Explaining the Spillovers
With binary logistic regressions
and semi-structured interviews,
four factors were found to affect defence-civilian spillovers.
The statistical analysis found no
which assumed that collaboration would positively affect
spillover. However, qualitative
gated data did not fully capture
the complex picture. The interviews revealed that one type of
collaboration, not captured in
the statistical data, had greatly
affected the spillover potency
of several military technologies,
hence: collaboration with research institutes.
Technological breadth of patents (i.e. multiple technologies

integrated into a patented product or process), which was hypothesised to affect spillover,
fected spillovers. The qualitative results supported the staimportance of active integration
of civilian technology, compoin product development. The
interviews underscored the importance of R&D and highly
uct development. Statistical
results showed that a defence
company’s innovative capability, measured by R&D intensity
and labour productivity, was a
tor to defence-civilian spillover.

production. One reason for this
is that military technologies tend
to be highly specialised for military applications with little civilian relevance, thus only seldom
spreading to civilian use.
A Cold War phenomenon?
Earlier studies of defence-civilian spillovers from defence
industries have focused primarily on large dominant industries
during the and in the aftermath
of the Cold War. The evidence
found on the Norwegian defence industrial base proves
that this industry has, and still
develops, technology that is
used in civilian applications
worldwide – and the tendency
is increasing.

spillovers from the Norwegian
defence industry was the civilHeterogeneous defence companies with considerable civilian orientation prove to be more
narrower focus towards military

Simen Gangnæs Enger
Graduated TIK MA Student
Simen.Gangnaes.Enger@mfa.no
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AN EXERPT FROM GEORGE ORWELL’S 1984 ON

THE

MACHINERY
OF

WAR

“The war, therefore if we judge it by the standards of previous wars, is merely
an imposture. It is like the battles between certain ruminant animals whose
horns are incapable of hurting one another. But though it is unreal it is not
meaningless. It eats up the surplus of consumable goods, and it helps to preserve
the special mental atmosphere that the hierarchical society needs. War, it will
countries, although they might recognize their common interest and therefore

another at all. The war is waged by each ruling group against its own subjects,
and the object of the war is not to make or prevent conquests of territory, but to
keep the structure of society intact. The very word ‘war,’ therefore, has become
misleading. It would probably be accurate to say that by becoming continuous
war has ceased to exist. The peculiar pressure that is exerted on human beings
between the Neolithic Age and the early twentieth century has disappeared and

in perpetual peace, each inviolate within its own boundaries. For in that case
each would still be a self-contained universe, freed forever from the sobering
a permanent war. This - although the vast majority of Party members understand it
only in a shallower sense - is the inner meaning of the Party slogan: WAR IS PEACE.”

- George Orwell, 1984
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Experiences from:

Norwegian
Central
Banking

“In Norway 93 % of all banks have accounts in
Norges Bank to keep their money and for borrow-

- An Interview with Elisabeth Lervik
owner of NBO – the RTGS
(Real Time Gross Settlement

-

What do you do in your current job and how does it relate to your education from
TIK?
- Norges Bank is a banker’s
banks. The purpose of Norges
Bank’s settlement system is to
system by settling payments
between the banks in a swift
Bank’s settlement system
(NBO) provides settlement of
payments at the highest level
of the payment system in Norway.
I have manager responsibility

standards. In addition NBO
must meet national rules and
regulations. In this position it
ties within the settlement system of Norway. We also have a
-

to make sure that we have suf-

sure that everything is up to
speed and that our routines
are easy to follow and that no

in addition to ensuring that the

We also need to make sure
that we know what we should

our areas of responsibility.
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management and manage the
vate banks provide payment

private bank provides banking
tutions and individuals. In Nor-

The

their money and for borrowing
to offset any temporary short-

government’s

liquidity

to make sure that we meet

part of our work routine.

-

I took great interest in my master studies at ESST and in my
-

-

and also with a main attention
on innovation studies. It is in-

governmental institutions both

for settlement at 05:30 and
are open until 16:35. During
the day various settlement are
sent through the system; se-

Central bank reserves relates
tral bank has at any given
time. Central bank settlement

banks take in deposits of mon-

also helped me in being able
to see things from a different

-

What does your department
do?
- The Interbank settlement department is the operator and

What is the difference between central bank reserves
and private account money?
-

Norges Bank manages the
set interest rates and regutheir prime lending rates off
a spread tied to the rates set
bank monitors money move-

-

ing to see improvements. The
NOK.

-

ties.

and forth between banks and

What would happen if a private bank went bankrupt?
in Norges Bank have entered

agreement

regulates

what
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-

-

Norges Bank. Payments that
are initiated after a bank is
bankrupt will as a general rule

ther deposits or payments.

pant has posted. Norges Bank

-

netting against any deposits

What happens with deposits
if this happens?
-

Norges Bank.

ferred to the administrators in
estate.

CENTRAL BANK

BANK

BANK
NICS

About the infographic:
have to settle the payment. The key point is that your deposit is a banks debt
your bank has to make a payment to your friends bank. Banks have their deposits in the Central Bank
-
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Defense Innovations
Microwave Ray Gun:
Microwaves are able to set molecules in movement, and by using it as ammunition it can inject
blasts of sound directly into a persons head from a few hundred meters away. Some early verthe police for crown control in the future. Protective earplugs will have no effect as the waves are
recognized in the inner ear as sound.

BigDog Biomimetic Robot
Combining pet, soldier and robot, the Defence Advanced Research Projects Agency have for several year been developed BigDog, a rough-terrain robot that walks, runs, climbs and carries heavy
without charging. The last update includes an arm that can pick up and throw objects.

Chameleon Biomimicry
Sandia National Laboratories in New Mexico are developing syntetic biomimetic material that will
-

Portable CT Scanner
CT scanners at hospitals are large, expensive and complicated. While at the frontline, the distance
to hospitals may be crucial for getting the right help. This is why healthcare technology specialist
Philips has partnered with Marshall Aerospace and Defence Group to produce a mobile CT scanner that brings the diagnosis to the injured individual, rather than vice versa.

Lockheed Martin SR-72
This unmanned, hypersonic aircraft is built for reconnaissance, surveillance and intelligence purposes. Its maximum speed has reached Mach 3, which is three times the speed of sound. This
aircraft to be operational from 2030.

Elin Aakre
TIK MA Student
elinaakre@gmail.com
images: Proud2Serve, PlasticPals, AJNR, Sandia National Laboratories, Lockheed Martin.
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Democracy vs. Technocracy
Nuclear power has been a controversial topic for decades. Getting experts and laypeople
to come to terms about how radioactive waste (radwaste) should be handled, seems like
an impossible mission. In Sweden the responsible nuclear company has now reached
agreement with municipalities on how and where to take care of the nuclear waste. Si-

main aim is to reach consensus, the costs tend to be limitations for both innovation and
for democracy.

Socio-technical challenges
Professor Göran Sundqvist at the
Centre for Technology, Innovation
and Culture at the University of
Oslo is currently investigating
this as a part of the European
research project InSOTEC;
International Socio-Technical
Challenges. InSOTEC´s intentions
are to explore the relationship
between the social challenges
and the technological challenges
with regard to radioactive waste
management.
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The Swedish solution is said to be
a success, but neither for innovation nor for democracy, argues
Sundqvist. Who, then, is shaping
the illusion of geological storage
of nuclear waste as a success?
And which implications does this
have? Rather than focusing on
the search for the most suitable
technological solution, InSOTEC’s
main focus lies on how storage of
radwaste becomes a question
about how, and on whose terms,
the consensus and technologi-

cal lock-in are being created. By
adressing these issues, InSOTEC
aim to open up the ‘black boxes’
of technical solutions to clarify
assumptions and un-negotiated
lock-ins and how these are being
socio-technically constructed.
The Swedish case
In March 2011, the Swedish
Nuclear Fuel and Waste
Management Company (SKB)
applied to government authorities for permission to start the

construction of a repository for
spent nuclear fuel. Backed up
by a great amount of scientific
research, the SKB presents a
technical solution in which the
spent fuel is encapsulated in copper canisters and stored several
hundred meters underground.
In theory – a fair and clear storing method. In practice – a highly
problematic and controversial
way of dealing with the problem.

on the risk for copper to corrode
in the deep bedrock, and thereby
potentially disperse to the human
environment. This makes the
controversy erode from being a
technocratic affair – to become a
highly public concern. But by presenting the cylinders as robust
and secure technical devices,
SKB aims to create a technological consensus in order to prevent
public uncertainties. Copper corrosion become a materialization
of the socio-technical challenge,

so to say. Implementing geological radwaste thus seizes a twofold challenge: On one hand, SKB
and the Government needs the
approval of the public laypeople
in order to follow up the agreement and plans made between
the company and the municipality to start constructing the repository. On the other hand, they are
facing technological challenges
regarding the threat of corrosions
of the copper canisters, which
also raises disagreement among
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“The Swedish solution is a success, but not
for innovation nor for democracy”

“It is a matter of getting people to speak in order to silence
in what is said in order to give it weight”

- Göran Sundqvist

experts. The combination of
these challenges is what shapes
the sociotechnical conflict; the
division between laypeople and
experts – democracy and technocracy.
Consensus in the making
Illuminating the negotiation process between lay knowledge and
expertise in the inSOTEC-project
reveals a paradox. The repository needs to be localized some-

where, at a concrete site where
people are living. To establish
agreement for storing radwaste,
there must be an approval from
the non-technical local part of
society. As highlighted in the
InSOTEC project, the way people become involved and the way
consensus are made is not done
on equal socio-technical terms.
The public is invited to debate
and discuss, but the technical
concept remains stable and non-

negotiated. Thereby, the involvement of laypeople does not bring
upon more democracy nor innovation, but rather a limited kind of
involvement. What is this involvement actually about? Which role
do laypeople play in forging a
technologic solution?
‘It is a matter of getting people
to speak in order to silence them
-

- Michel Callon

.
According to Michel Callon, a
public debate does exist - but
is not taken into account. The
lay people’s involvement gets
the function more as an external social safety valve than as
a voice that actually gets ear in
the technopolitical negotiation
process. The local community is
being included to evaluate posthe nuclear waste management.
But the technical solution to the
storing challenge remains nondiscussable, non-questioned and
set.
Success or failure?
The stated democratic process
does not involve, evolve, nor dive
into the actual technological decisions being taken. In Sweden the
the only one and there is no other
solution presented. This causes
the technological development
to stagnate, and the result is that
further innovation and alternative knowledge building is being
obstructed. This leads to a dis-

cursive lock-in and innovative
stagnation. Poor innovation and
poor democracy is thereby considered a success. How is this
possible? The Swedish case is
considered a success because
it somehow has reached a formal
consensus.
Opening up the black box
If we are to reach an attainable
future consensus for handling
radwaste, technological conflicts must be opened up for a
more balanced dialogue and
more symmetrical involvement
of technical experts, local politicians and lay people. InSOTEC
highlights crucial aspects of how
conflicts have the potential of
becoming productive through the
complex interplay between the
technical and the social if they
are taken care of in a good way
and not denied. Technological
expertise, political interests and
social aspects cannot be treated
separately, but must be taken
into account as highly reciprocal and interdependent aspects.
Democratizing nuclear waste pol-

icies means opening up the decision processes for more actors.
This means daring to flush out
the unexpected in what is said in
order to actually give it weight, to
paraphrase Callon.
Public participation can be a
ductive and negotiable. Opening
up the black boxes of radwaste
means treating lay-knowledge
and expertise to the same metric. The co-production of technical and social elements needs
to be taken into consideration
if one seizes to fully grasp how
consensus concerning geological disposal can be reached.
Protests and input from technical experts as well as public
opinions and concerns should
therefore be taken into account.
Putting emphasis on the importance of socio-technical interaction – including the population in
the technological decision making process – is what Professor
Sundqvist and his colleague’s
calls for in the InSOTEC project.

Elisabeth Cassidy Svennevik
ESST MA Student
esvennevik@gmail.com

50 TEKNOVATØREN 7/2014

51

TEKNOVATØREN 7/2014

where would medicine
be without WAR?
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Most people tend to think that medicine is only a contributing force in the
aftermath of war, however war and medicine are intricately intertwined.
Some people might not realize the impact war itself has on the development of medical treatments and knowledge.
Hippocrates is often referred to
as the father of western medicine.
He once stated; “war is the only
proper school for a surgeon”. A
man of medicine saying this can
be seen as problematic by implying that wars and people’s suffering is one of the best training
arenas for a medicinal professional. However cynical it might
be, Hippocrates has a point.

From the Mongol conquests
to the war against terror, wars
have been conducted with cata-

opment of professional nursing is
not the only medical innovation to
appear in war. Other examples
include blood transfusion, antibiotics, and orthopedics, while
being able to trace amputations
and tourniquets as far back as
ancient Roman times.

ber of medicinal cases in need
of being addressed by medical
professionals. Modern medical
training requires years of both
theoretical and practical training
on real human bodies. The latter
is not a scarce resource on the

Perhaps one of the more notable medical science developments arising from warfare is
the introduction and diffusion of
medicines capable of fighting
off infections. During the Second
World War a drug called M+B was

The expenses of war
There are contrversies and
debates related to innovations
stemming from war. It is clear,
nonetheless, that there is transferability between military and
civil medicine. And after some

“war is the only proper school for a surgeon”
Hippocrates (c. 460 - c. 370 BCE)

strophic outcomes. Lives have
been lost, and people have suffered a range of injuries. Injured
and killed soldiers and civilians
have given medical personnel
numerous possibilities to experiment, test and improve their
practices. A famous example of
wartime medical innovations is
Florence Nightingale´s invention of professional nursing during the Crimean war. During her

introduces to wounded soldiers.

improved the recovery chances
of patients through organizing
patient care, setting hygienic
rules and introducing some of

Learning by operating
Why does wars act as incubators of innovation? An answer
might lie in the fact that wartime
forces people to learn by doing
when confronted with new and
unexpected situations, the basis
of knowledge accumulation. This
clearly also applies to the art and
science of medicine during wartime, in addition to the sheer num-

carriages led by horses. Upon
returning home to England from
the war she started a school
for professional nursing, taking
knowledge learned on the bat-
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off infections including pneumonia, sore throats and gonorrhea.
The Second World War was also
instrumental in pushing mass
production of Penicillin. Although
Penicillin was discovered by
Alexander Fleming years before
the war, the sudden increase in
demand paved the way for the
modern antibiotics industry.

time, society seems to have few
problems with accepting wartime
innovations.
Where would medicine be without
wars? After reviewing how some
developed as a consequence of
war, it seems reasonable to state
that it is likely that medicine would
not be as developed as it is today
in the absence of war. The highly
by the battlefield make it easy
to imagine that general medical development have at least to
some degree shifted resourced to
the particular needs of the battleless violent parts of modern medicine.

Tom Christian Nekstad
TIK MA Student
tom.nekstad@gmail.com
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Violent conflict has throughout history
been a vital driving force accelerating
human development. Our ancestors operated in groups and killed each other, then
invaded and occupied the territories and
resources left. The most successful warriors were the ones to pass their genes
further on, which is the inheritance that we
got. We are all descendants of aggressive
warriors, as they passed on the sexual
selected traits that women preferred.

Outdated attributes
There seems to be an idea of violent combat as being something unsophisticated
that belongs to the past. We are heading

Survival of the suppressed

get resolved without human bloodshed.
Future and contemporary warfare mostly
require engineers and ICT personnel meaning that much of our inherited attributes soon will be outdated in both work
and warfare. It does influence the preferences of sexually selected traits as an
obsolete attribute.

are perceived as expressions of irrationality and savagery; do we still have some
needs to be exposed to danger and
threats? How do we express and channel these needs in our bureaucratic and
monitored way of living? Evolutionary theory illuminates an incongruence within the

As evolution is an extremely slow process, and technological development is
quite the opposite, we will have to carry
our primitive and ‘useless’ mentality and
needs into a time of different requirements. So what do we do with our ‘needs’?
I like to think that we at some point will

“We’re nothing but a ragbag of
disappeared ancestors”
- Mark Twain

FIGHTING OURSELVES
what to do in lack of combat?

We are all predispositioned for war. This is probably why we
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expected ways of living in our modern life
and our instinctive impulses. The modern
values of peace, law systems, and handling of technology stands in stark contrast to our inherited attributes that contain
a warrior mentality. These are attributes
vival capacity.
As Mark Twain states: we are nothing but
a ragbag of disappeared ancestors’. The
increasing technological development
does undoubtedly have a major impact
on human evolution. We may actually
adapt to be more passive and peaceful
creatures. Our modern time takes technological developments toward a direction
where humans get replaced by technology. This leaves human beings to be passive supervisors in their own lives.

oppose our own technological progress
and break loose into a need of feeling
alive; prioritizing authentic experiences
over distant and aloof sensations that
modern technologies offer. This is the reason why some seek the adventurous and
extreme outdoor sports. There is a psychological process rooted deep within us,
which demands presence in our lives. We
are living in abstract bureaucratic societies that are still unreal and intangible no
matter how safe and predictable it seems.
In this psychological process we seek our
own wars, against ourselves. This appeals
to our inner savage and functions as an
expression to our ‘lack of combat’.

Stian Wasrud
TIK MA Student
stian.wasrud@gmail.com
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Confessions
of a Lecturer
As the headline requires, this is supposed to be a confession.
Previous writers of this column have chosen different approaches
and have in different degrees revealed their shortcomings as
researchers and lecturers. It could be in the role as a lecturer
and the ascribed identity to be omniscient and always have the
answer of all questions. Something we rather frequently exploit
to our advantage. With that said, I am going to make a confession. Something, I want to believe, I am sharing with quite a few.

I do belong to the category of
people who see equations, tables,
and technical descriptions as a
reason to fast forward or turn the
page until it once again reverts to
being an ordinary text. This is by
no means something I feel proud
of. Even I am realizing that this is
something that the author of the
text considered to be important
and therefore something that I,
as a reader, should try my best
to understand. In my defense, I
would like to point out that I have
initiated a process of change.
As part of the research field of
Science and technology studies,
I have no problem arguing for the
importance of seeing the technical as part of the social and vice
versa. However, neither the classic nor the more newly produced
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been able to change my behavior in any significant way. The
change instead started just over
two years ago when I started as
a postdoctoral fellow at the TIK
Centre, and became involved in
a research project on radioactive
waste management.
To briefly summarize. When
Sweden, after over thirty years of
research and investigation, now
is going to decide on where and
how the radioactive waste – a
result of the nuclear reactors that
are a central part of the Swedish
energy system – is going to be
time frame is staggering. In order
not to pose a threat to humans
or nature, the radioactive waste

must be protected for up to 100
000 years. The planned method,
the KBS 3 concept, is based on
three protective barriers. One of
these barriers is the copper canister, encapsulating the waste,
planned to be located 500 metres
deep down in bedrock, surrounded by bentonite clay as a
buffer between the canister and
the rock. Whether these copper canisters, encapsulating the
waste, will corrode or not has led
versy. The issue is complicated
and the questions are specific.
Values and facts are entangled
and become indistinguishable.
Nothing is certain, neither the
knowledge, nor the methods to
measure knowledge objects. The
number of scientists and experts

who are initiated or willing to participate in the discussion is limited. I was not aware of this when
I decided to engage in this case.
A few months later, I had read the
equations, twisted and turned on
the technical reports and longed
back to the parliamentary protocols that had previously been my
emperical material. I would not
say that I never skip these parts
of the texts anymore. It happens.
But I do believe that it is important that social scientists dare to
tackle questions about technology. Not just the ideas and the
representations, but how it is
done. To get involved in these
issues may seem daunting. But

world, thought himself to obtain
a radioactive materials handling
license. Just like Lise Autogena
work can be questioned but it
can also illustrate the object of
art as a powerful political statement. Ele Carpenter, researcher
at Goldsmiths College, University
of London, talked about how artists in Japan are re-imagining
the nuclear industry after the
Fukushima Daiichi nuclear disaster. Architect Miyamoto Katsuhiro
has recreated the plans for
the nuclear plant by mapping
the scale of the nuclear reactor within the Aichi Arts Center.
Artists Jon Thomson and Alison

“I do believe that it is important that social
scientists dare to tackle questions about
technology.”
maybe that is a sign that it is
needed.
As a result of the same research
project, I was inspired by something that may seem like the
opposite. Last November, at a
conference with different actors
involved in the management of
radioactive waste in Europe,
one subject on the agenda was
radioactivity and art. The artist Lise Autogena told the story
of the American artist and stone
carver James Acord who campaigned for cultural engagement in the planning of nuclear
waste storage. His idea was to
convert radioactive waste into
non-radioactive material to use in
his art. In order to do so he, as
the only private individual in the
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Craighead are building a Nuclear
Semiotic Totem to mark time and
site, and to illustrate the radioactive decay. If my former example
was about how social scientists
cross the boundaries of science
and technology, this may instead
serve to illustrate how artists do
the same thing. A parallel can
also be drawn to the STS-scholar
Bruno Latour. When he last year
held lecture at the University of
of a choreographed dance and
reading a written play. Although I
will not be choreographing dance
numbers, or even build a totem,
this may illustrate the possibilities
in crossing boundaries. These
are some of the lessons I take
with me when I now leave the TIK
Centre after two fantastic years.

Postdoc at TIK, UiO
a.s.kall@tik.uio.no

cuses on the interface between
politics and technology, especially
relating to environment and energy issues. Her research draws
on a combination of perspectives
from science and technology studies (STS), sociology, history and
political science. Kall is, among
other things, interested in processes of inclusion and exclusion,
how actors interact and negotiate,

In her doctoral thesis, Obstructing Renewable: The Swedish Parliamentary Debate regarding the
Transformation of the Energy System 1980-2010, she examines how
the energy system transformation
has been constructed in the Swedish parliamentary debate, with a focus on renewable energy sources.
Using concepts from Science and
technology studies, and especially
Actor network theory, she shows
how the energy politic is a constant tug-of-war over how to classify
things, what categorizations to make
and what ideals to turn into goals.
She is currently involved in InSOTEC, an EU-supported project on
radioactive waste management. The
project aims to explore socio-technical challenges and combinations
related to geological disposal. Kall is
controversies and how knowledge
is produced in different practices.
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