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EDITORIAL
There is nothing more timeless nor universal than the act of war. From the era 
PG�nJOUMPDLT�BOE�DBOOPOT� UP� UIF�EBZT�PG�NJTTJMFT�BOE�LJMMFS� SPCPUT� ��QFPQMF�
IBWF�BMXBZT�GPVHIU�FBDI�PUIFS��8BHJOH�PG�XBS�IBT�DPOUJOVPVTMZ�SFMJFE�PO�UIF�
UFDIOPMPHJDBM�FRVJQNFOU�BU�IBOE��4FSWJOH�BT�HSPVOECSFBLJOH�BDDFMFSBUPST�
QSPQFMMJOH�TPDJBM�DIBOHF�BOE�UFDIOPMPHJDBM�BEWBODF�BSNT�SBDFT�IBT�DPOTUJ�
UVUFE�FTTFOUJBM�ESJWJOH�GPSDFT�UISVTUJOH�GPSUI�NPEFSO�QSPHSFTT��5IF�EFTUSVD�
UJWF�QPXFS�PG�OVDMFBS�DIFNJDBM�BOE�CJPMPHJDBM�XFBQPOSZ�IBT�TJNVMUBOFPVTMZ�
DIBOHFE�UIF�WFSZ�OBUVSF�PG�NPEFSO�XBSGBSF��8IJMF�TUJMM�TUSVHHMJOH�XJUI�UIF�EJT�
QPTJOH�PG�$PME�8BS�OVDMFBS�XBTUF�BSF�XF�SFBEZ�UP�GBDF�ZFU�BOPUIFS�DIBOHF�
PG�TDFOFSZ��UIF�XBS�HPJOH�EJHJUBM�BOE�TNBSU 

*O�UIJT�JTTVF�PG�5FLOPWBU�SFO�XF�UXJTU�UIF�3VCJL�T�DVCF�PG�XBSDSBGU�BDDFOUV�
BUJOH�TPNF�PG�UIF�NVMUJQMF�GBDFUT�TIBEFT�BOE�TIBQFT�JU�UBLFT�PO��'SPN�UIF�
TNPHHZ�CBUUMFmFME�PG� BJS�QPMMVUFE�$IJOB� UP� UIF� GSBHNFOUFE�TDBQF�PG�DZCFS�
XBSGBSF�XF�EJWF�JOUP�UIF�VOJWFSTF�PG�DPNCBU�BOE�DBWBMSZ�EPPN�BOE�EFTUSVD�
UJPO��#Z�FODPVOUFSJOH� UIF� JOOPWBUJWF�BOE� UFDIOPMPHJDBM�BTQFDUT�PG�XBS�XF�
BEESFTT�IPX�UIF�JOUFSQMBZ�CFUXFFO�NBO�BOE�NBDIJOF�JT�TIBQFE�UISPVHI�BOE�
CZ�IVNBO�DPOnJDU�

&WFSZ�BSU�PG�DSFBUJPO�JT�mSTU�BO�BDU�PG�EFTUSVDUJPO��5IF�NBDIJOFSZ�PG�XBS�TMBNT�
UPHFUIFS�WJPMFODF�BOE�QSPEVDUJWJUZ���GPSDJOH�XPSL�BOE�XBTUF�JOUP�B�SFMBUJPOTIJQ�
PG�OFBS�TFBNMFTT�DPOUJHVJUZ��5FDIOPMPHJDBM�BEWBODF�QPTFT�BMMVSJOH�PQQPSUV�
OJUJFT� BT�XFMM� BT� EBOHFSPVT� QPUFOUJBMT� GPS� EFNPMJUJPO�� 5IF� QSPCMFN� PDDVST�
XIFO�XF�BSF�OPU�DBQBCMF�UP�EJTDFSO�QSPHSFTTJWF�QPUFOUJBM� GSPN�EFTUSVDUJWF�
QPXFS�� *OGPSNBUJPO�IBT�OPX�NPSF� UIBO�FWFS� CFDPNF�B�QPUFOU�XFBQPO� JO�
UIF�UFDIOPMPHJDBM�XBSGBSF��8JLJ-FBLT�)FBSUCMFFE�BOE�&EXBSE�4OPXEFO�BSF�
FYBNQMFT�JMMVTUSBUJOH�UIBU�JOGPSNBUJPO�UFDIOPMPHZ�EFWJDFT�BSF�WVMOFSBCMF�NB�
DIJOFSJFT� UIBU�DBO�FBTJMZ�CF�NBEF�TVCKFDU� UP�NBOJQVMBUJPO�BOE�FYQMPJUBUJPO�
��BOE�WJSUVBMMZ�TUBSU�MFBLJOH��5IF�TQSFBEJOH�PG�DPOmEFOUJBM�JOGPSNBUJPO�ESPWF�
4OPXEFO�JOUP�B�MBXMFTT�MJNCP�MBTU�ZFBS��5IJT�ZFBS�IF�JT�OPNJOBUFE�GPS�UIF�/P�
CFM�1FBDF�1SJ[F��)FSP�PS�USBJUPS �5IF�NBDIJOFSZ�PG�XBS�NBZ�TBZ�UP�XBSQ�PVS�
DPODFQUVBMJ[BUJPOT�PG�SJHIU�BOE�XSPOH��

5ISPVHI�UIF�5*,�.BTUFS�QSPHSBN�XF�BSF�SFQFBUFEMZ�CFJOH�BENPOJTIFE�UIBU�
UFDIOPMPHJDBM�BSUJGBDUT�TFMEPN�FWPMWF�JO�B�WBDVVN��/FJUIFS�EPFT�UIF�XBS�NB�
DIJOF��"DLOPXMFEHJOH�UIF�IVNBO�SPMF�BOE�SFTQPOTJCJMJUZ�JO�TUFFSJOH�UFDIOP�
MPHJDBM�QSPHSFTT�SFRVJSFT�DPOTUBOU�BXBSFOFTT�PG�UIF�nBXT�BOE�GSBJMUZ�UIF�NB�
DIJOF�SFQSFTFOU��4UBZJOH�BMFSU�UP�UIF�QJUGBMMT�PG�QSPEVDUJPO�DBO�UIVT�HVJEF�VT�
UP�CFUUFS�EJTUJOHVJTI�CFUXFFO�XIBU�DPOTUJUVUF�DSFBUJWF�EFTUSVDUJPO�BOE�XIBU�
NBZ� MFBE� UP� EFTUSVDUJWF� DSFBUJPO�� � "GUFS� BMM� �� XF� BSF� BMM� QBSUJDJQBOUT� JO� UIF�
UFDIOPMPHJDBM�8PSME�PG�8BSDSBGU��8F�CFUUFS�TUBSU�DPOTJEFSJOH�IPX�UP�NBLF�UIF�
next move.

*OHB�#M�TUFSEBMFO
&YFDVUJWF�&EJUPS
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The history of warfare offers valu-
able keys to explain and under-
stand the constitution of our 
civilizations, our cultures, our bor-
ders and identities. In the past, 
the outcome of numerous bat-
tles gave birth to new balances 
of powers, and the nomination of 
winners and losers redesigned 
territories, alliances and cus-
toms. However, those tremen-
dous changes often hang by a 
UISFBE�B�TFFNJOHMZ�JOTJHOJmDBOU�
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 bat-
UMFmFME �5IF�OVNCFS�PG�TPMEJFST �
Or is it simply luck? Obviously, 

BMM�UIFTF�FMFNFOUT�TFSJPVTMZ�JOnV-
enced the outcome of many con-
nJDUT��#VU�UP�EFGFBU�ZPVS�FOFNZ�
nothing 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 mas-
ter the game? 

This is not about having ingenuity, 
all this is about being more ingen-
ious than your adversary. Victory 
may be determined by something 
fundamental - the ability of the 
winner to innovate and to create 
TVSQSJTF�PO�UIF�CBUUMFmFME�

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

MILITARY 
INNOVATION 
HISTORY

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, can-
nons, aviation development and 
nuclear weapon were so cru-
DJBM�UIBU�UIFZ�EFmOJUFMZ�DIBOHFE�
QPXFS�CBMBODFT�JO�DPOnJDUT��5IF�
objective of such unexpected 
destructive weapons was obvi-
ously to engender surprise and 
destabilization on the opposite 
TJEF�� "OE� JU� XBT� FGGJDJFOU�� #VU�
sometimes, strategic innovation 
can hide in very simple details 
and make big differences. During 
the First World War, German sol-
diers started to use khaki colors 
for uniforms in order to camou-

nBHF�UIFNTFMWFT�GSPN�UIF�FOFNZ�
fire. And at the same time, the 
red trousers of the French uni-
form were causing thousands of 
deaths. Technological improve-
ments really contributed to intro-
duce changes and to modify the 
XBZ�XF�VTFE�UP�mHIU�

#VU�XBS�JT�OPU�POMZ�GPVHIU�PO�UIF�
CBUUMFmFME�XJOOJOH�UIF�CBUUMF�OPX�
starts in universities. In recent 
decades, researchers contrib-
uted 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 
TJHOJmDBOU�QBSU�PG�JUT������CJMMJPO�
dollars budget was spent on key 
research sectors during the year 
����� ��ESPOFT�DZCFS�EFGFOTF�
antimissile defense, space, etc. 

The best universities of the coun-
try are involved in this process of 
JOOPWBUJPO�BOE�BSF�JOnVFODFE�CZ�
the military top priorities, meth-
ods and deadlines. We could 
think that military expenses and 
JOnVFODF�TUPQ�BU�UIF�CPVOEBSJFT�
PG�UIF�XFBQPO�TFDUPS��#VU�TJODF�
the quality of defense also relies 
on communications systems, 
USBOTQPSUBUJPO�FGmDJFODZ�TPMEJFST��
equipment and intelligence, it 
turns out that war is present in 
many fields. As an unexpected 
TJEF�FGGFDU�XBS�IBT�BMTP�NPEJmFE�
the way we conduct innovation 
JOEVTUSZ�JO�TFWFSBM�PUIFS�mFMET�PG�
research.

Innovation is the sinew of war
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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, 
UIF�CFTU�XBZ�NBZ�CF�UP�DSFBUF�NPSF�FGm-
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 
8BS��UBDUJD�EVSJOH�UIF�4FDPOE�8PSME�8BS��
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 objec-
tive to defeat a nation as fast as possi-
ble. 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-
WJWBM�JOTUJODU�UIJT�ABOJNBM��BCJMJUZ�UP�BEBQU�
BOE�mOE�TPMVUJPOT�VOEFS�QSFTTVSF�XIFO�
life is threatened, is strongly stimulated in 
such situations. Reconstructive surgery 
emerged as a discipline during the First 
World War. Facing so many injured sol-
EJFST�EJTmHVSFE�CZ�HSFOBEFT�B�TPMVUJPO�
had to be found. In the heat of the battle, 
surgeons tested, made mistakes some-

times, but in a few months, they had been 
able to develop an appropriate expertise. 
.BZCF�JU�XBT�OPU�TVGmDJFOU�UP�HJWF�CBDL�UP�
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 founda-
UJPO�GPS�BMM�UIF���th 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 pro-
duce 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 
MJLF�UIJT�JOOPWBUJPO�JT�BO�FGmDJFOU�XBZ�UP�
TIPX�PGG�POF�T�QPXFS�BOE�JOUJNJEBUF�UIF�
opponent.

“Excitation and fear led men 
to create weapons likely to 

destroy them”

Innovating in a time of war is mostly a syn-
onym of destruction, despair and death. 
Nuclear disasters, sophisticated torture, 
bombings, Sarin gas made millions of vic-
tims. Excitation and fear led men to create 
weapons likely to destroy them.

#VU�XBJU�B�NJOVUF�XBS�BMTP�FOHFOEFSFE�
some of our best ideas! Space was dis-
covered in a war context, so were recon-
structive 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 pro-
duces a context of emergency, pride, fear 

PG�EFGFBU�BOE�MPTT�UIBU�BSF�TVGmDJFOU�JODFO-
tives for increased creativity and bold-
ness. What situation is more stimulating to 
encourage societies to think on the way 
UIFZ�mHIU�BHBJOTU�FOFNJFT�JMMOFTT�JHOP-
rance - and the means to improve it?

8BST�EFmOJUFMZ�HBWF�VT�PQQPSUVOJUJFT�UP�
acquire valuable knowledge and know-
IPX��#VU�JO�UIF�FOE�EJE�XF�OFFE�UIFN�UP�
make all those innovations? Are destruc-
tion and creation necessarily supposed 
to be connected? Were all of those inven-
tions worth thousands of deaths? Even if a 
warlike context accelerated the improve-
ments 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.

The best or the worst of mankind?

Philippine Huc
sustainable development studen

philippinehuc@gmail.com
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KILLER ROBOTSAt the Fringe of Autonomous Killing

Unmanned Aerial Vehicles (UAV 
– also known as ‘drones’) are 
already in use in about 80 coun-
tries. They serve military as well 
as civil purposes, such as target 
detection or surveillance of bat-
UMFmFMET�CPSEFST�PS�EFNPOTUSB-
tions. Although the first drones 
appeared in our skies in the early 
1970s, public discussion about 
their function and potential devel-
opment trajectory remained lim-
ited. Only the use of Unmanned 
Combat Aerial Vehicles (UCAV 
- or ‘killer-drones’) by the United 
States in Pakistan and other 

countries in their ‘War on Terror’ 
increased attention and gave 
birth to public debate and criti-
cism. 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 
CFFO�IJHI�SBOLFE�	5BMJCBO
�PGm-
cials. Other kinds of such Lethal 
Autonomous Robots are currently 
being developed for use on land 
or in water, such as the fully auto-
matic 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 kilo-
metres away, the trend is now 
leading towards the use of more 

BVUPOPNPVT�-"3T��"T�B�mSTU�TUFQ�
towards this goal, several states 
army’s are developing autono-
mous 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 

ourselves and that humans are 
especially cruel on the battle-
mFME��5IFTF�SPCPU�TPMEJFST�XPVME�
not react emotionally and cases 
of rape and torture would belong 
to the past. Opponents, on the 
other hand, argue that the inhibi-
tion threshold to start a war might 
sink, because governments do 
not need to fear increasing oppo-
sition within the population in 
case of killed soldiers. A machine 
would simply be replaceable. 
"MTP�UIF�JEFOUJmDBUJPO�PG�UBSHFUT�
has become more difficult in 
modern wars against ideological 
networks. How can we identify 
combatants who are living within 
a society? Even more intelli-
gence and surveillance would be 
needed to identify such persons.

The war in Afghanistan and Iraq 
demonstrated another dilemma: It 

is all too easy to think within pat-
terns 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 pres-
ent there.  

Remotely controlled robots have 
already limited the ability of sol-
diers to adapt to local circum-
stances. What happens if these 
robots act upon algorithms that 
have been developed in a labora-

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 aban-
don these developments, as the 
systems are already prevalent in 
use. However, especially in the 
case of LARs, the debate can still 
take place. 

While the development and spread of drones has taken place without an 
accompanying societal debate, Lethal Autonomous Robots (LARs) are 
already in the pipeline.

“...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.”

Gregor Weber
ESST MA Student

gj.weber@student.maastrichtuniversity.nl
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How do we weigh what pro-tection Big Data analysis can provide against the potential privacy pitfalls? 

Privacy or Security?
ing his teenage daughter cou-pons for baby clothes. Did they think she was pregnant or something? The store quickly apologized, and even called the father a few days later to apologize again. This time, however, the father’s tone had changed dramatically. It turned out his daughter was LQ�IDFW�SUHJQDQW��,Q�HҬHFW��Target’s data patterns had known before the family patri-arch that a baby was on the way. The retail giant real-ized that people found it disconcerting that a company could predict a pregnancy, and changed their policy so that the coupons arrived with other randomly selected items. This meant that Target still knew when their customers were pregnant; they just elected not to tell them that they knew. The US government, how-ever, had learned this lesson a long time ago.  

THE SNOWDEN FILES
In June of 2013 an employee of various outside contrac-tors for the National Security Agency (NSA), Edward Snowden, revealed the government’s hand. In thousands of docu-ments, Snowden proved beyond a doubt that governments around the world had programs in place that collected and ana-lysed massive amounts of data on citizens. The information came from text messages, phone calls, Facebook communica-tion, Google search data and more. The data was not primar-

The Internet is a system that has integrated itself into almost every aspect of our lives in a few short decades. But as the Internet has grown, so has the capability of col-lecting the data we create on it. We now know that govern-ments collect enormous amounts of data every day - but what do they need it for? How do we weigh what protection their analysis can provide against the potential privacy pit-falls?

BIG DATA
The collection of large quan-tities of data is nothing new. Commercial actors like Google, $PD]RQ�DQG�1HW»L[�KDYH�EHHQ�using these capabilities for a while now. This is how Google is so good at autocomplet-ing your searches, how Amazon knows what kind of books you might like, and how Netflix recommends a movie right up your alley. But these programs are becoming more and more powerful, and what they can predict is somewhat startling. To exemplify, let us quickly visit the American retail com-pany Target.

Target, like many other US companies, have their own Target cards, which gathers information about what their customers purchase, and com-bines this information to detect reoccurring patterns. One day an angry father came into a Target store demanding to know why they were send-
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-AQ ily collected based on sus-picion of illegal activity, but was collected on every-RQH��RQO\�WR�EH�ºOWHUHG�RXW�later. This means that some information you have sent through the Internet at some point has likely been gath-ered and analysed by a gov-ernment intelligence unit. Of course, you have no way of knowing what information they 

to prevent terrorist attacks has been implemented in most European countries as well. The recent revelations have brought the issue of whether these methods are actually morally acceptable to the public eye, after dwelling in the depths for years. Since the success of these methods usually go unreported, it is hard to gauge to what degree they are actually securing 

is on terrorist cells, we do not 
know what the future brings. In 
times of war and desperation, 
people often grant their gov-
ernment wider use of their pow-
ers in order to be secure. It 
is not unlikely that this tool 
would be used against a nations 
own population to locate polit-
ical 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 accord-
ing to some, they already are.

PRIVACY VS. SECURITY
We can question whether we 
trust these intelligence agen-
cies, 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 remem-
ber that what we really want 
is not control - it is free-
dom. What we really want is not 
security – it is peace.

“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”

“Those who surrender freedom for security will not have, nor do they deserve, either one”
- Benjamin Franklin

Vega r d  Tve i t oT I K  MA  S t u den tt v e i t o@me . c om

have, who has viewed it, or even what it is being used for. The reason we know part of the story is because Edward Snowden and other whistle-blowers have leaked this information to the public. Snowden is currently charged with espionage and is wanted by the United States government. He has a prelimi-nary asylum in Russia, and is a FRQWURYHUVLDO�ºJXUH�LQ�LQWHUQD-tional media.

After 9/11 this sort of data collection has been perhaps the most essential intelli-gence technique used by the United State government. It allows the NSA and the CIA to sift through a lot of informa-WLRQ�LQ�RUGHU�WR�ºQG�SRWHQWLDO�threats to national security. This form of data collection 

borders and civilians, and to what degree they are just large collection centres of personal data. But perhaps what is most unsettling is that since this technology is already so entrenched in our daily lives, we do not really seem to mind it. We share, send and create massive amounts of content online every day. Many argue that this is no big deal; if you have done nothing wrong, you have nothing to fear. Is this complacency dangerous?
EVERY MOVE YOU MAKEPotentially it is danger-ous. This kind of data could in principle be utilized to locate or track anyone based on any given criteria. Even though the focus right now 
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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 
VWWVY[\UP[PLZ�HUK�YLSL]HUJL�[OL�THZ[LY�WYVNYHT�VќLYZ��

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

TIK examines how technological and economic change is shaped by its societal context. Trough the uses 
of technologies�^L�JYLH[L�LѝJPLU[�ZVS\[PVUZ�MVY�JVTWSL_�WYVISLTZ��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 
WYP]H[L�ÄYTZ�HUK�L_[LYUHS�YLZLHYJO�PUZ[P[\[PVUZ��)LJH\ZL�VM�[OL�IYVHK�ÄLSK�VM�Z[\K �̀�[OL�THZ[LY�Z[\KLU[Z�
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

What is 
 

Erik Lahnstein
 

Erland Skogli
 

Eva Næss Karlsen

Society, Science and Technology in 
Europe Graduate

Undergraduate in Geography and 
Political Science

Society, Science and Technology in 
Europe Graduate

Undergraduate in Social, Natural and 
Human sciences and an MBA

Society, Science and Technology in 
Europe Graduate

Undergraduate in Economics and 
Human Geography

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 jour-
nalist 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. 

What did your job at SMK entail?

��"U�UIF�1SJNJOJTUFST�0GmDF�JU�XBT�NZ�
SFTQPOTJBCJMJUZ�UP�HJWF�B�mSTU�PQJOJPO�
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 use-
ful in all positions I have held.

Can you describe your carreer?
 
- Today I am partner in a Norwegia
n analysis and management con-
sulting company, Menon Business 
Economics. Menon deliver analysis 
and advisory services in the inter-
section between economics and 
business, partly based on scientific 
methods and economic theory that 
many TIK/ESST-students will recog-
nize. I started off as a researcher in 
TIK-related STEP-group, followed by 
technology and management con-
sulting 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).

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 .

Can you descrive your carrer?

- 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), stud-
ying innovation and economic devel-
opment 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. 
 
What is OREEC and what is your job 
there?

- OREEC is a network (cluster) of 
companies, research institutes, edu-
cational institutions and public sector 
within cleantech in the greater Oslo-
region. Right now my project-respon-
sibility 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 mas-
ters degree? 

Working in OREEC is to a high degree 
related to my ESST masters degree 
from 1994. We work on different ele-
ments of an innovation systems. In 
particular working on the EU-funded 
project my background from ESST is 
highly relevant.
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orld war
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 dead-
ly 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 
JO�nVJET�GSPN�EFDPNQPTJOH�CPE-
ies and manure. Throughout his-
tory, biological agents have been 
a destructive and grisly tool for 
TQSFBEJOH� QMBHVF� BOE� QBOJD�
amongst warring factions. Other 
FYBNQMFT� PG� TVDI� QPUFOUJBMMZ�
HSVFTPNF�BQQMJBODF�JODMVEF�UIF�
siege of Kaffa in 1346, when an 
invading Tartar army used cata-
QVMUT�UP�MBVODI�EJTFBTFE�DPSQTFT�
over the city walls, and the infa-
NPVT�TNBMMQPY�JOGFDUFE�CMBOLFUT�
that British soldiers handed out 
to Native Americans in the mid-
1700s. 

Bioweapons in World War II
During the Second World War, 
+BQBO� FYQFSJNFOUFE� XJUI� UIF�
QPTTJCJMJUJFT�PG� VTJOH�CJPXFBQ-
ons on a large scale. Through a 
TFSJFT�PG�HSVFTPNF�FYQFSJNFOUT�
UIF�OPUPSJPVT�6OJU�����QVSQPTF-
fully infected as many as 3000 
VOXJMMJOH�QSJTPOFST�XJUI�WBSJPVT�
diseases, culminating in bombing 
$IJOFTF�DJUJFT�XJUI�DFSBNJD�QPUT�
DPOUBJOJOH�UIF�CVCPOJD�QMBHVF��
The casualties are believed to 
have reached 400 000, twice the 
BNPVOU�PG�QFPQMF�XIP�EJFE�BGUFS�

the bombings of Nagasaki and 
Hiroshima (not counting the last-
ing effects). Simultaneously the 
allied forces were working on sim-
JMBS�QSPKFDUT�JOWPMWJOH�BOUISBY�CVU�
UIFJS�DPODFQUT�OFWFS�NBUFSJBMJ[FE�
BOE�XFSF�PG�DPVSTF�TVSQBTTFE�
CZ� UIF�EFWFMPQNFOU�PG�OVDMFBS�
XFBQPOSZ�

Post-war regulation
*O� UIF�QPTU�XBS�FSB� UIF� GFBS�PG�
biological attacks had largely 
CFFO�SFQMBDFE�CZ�OVDMFBS�TDBSFT�
TFU�PGG�CZ�UIF�HBSHBOUVBO�QPXFS�
of the atom bomb. The Manhattan 
1SPKFDU�XBT�BO�FOPSNPVT�PWFSUBL-
JOH�BOE�EFNBOEFE�IVHF�QPPMT�PG�
resources. During the arms race 
PG�UIF�$PME�8BS�EFWFMPQNFOU�PG�
CJPXFBQPOT�XBT�PGmDJBMMZ�CBOOFE�
by the Warsaw Pact in 1969, and 
the 1972 Biological and Toxin 
8FBQPOT�$POWFOUJPO�QSPIJCJUFE�
QSPEVDUJPO�BOE�TUPSBHF�PG�EFBEMZ�
agents, “...except in amounts 
necessary for protective and 
peaceful research“. As of 2013 
this convention has been signed 
by 170 states, with only a hand-
ful of microstates, young African 
countries, and Israel being non-
signatories.

“Because of their nature, biological attacks can 
CF�JODSFEJCMZ�EJGmDVMU�UP�EFUFDU�XJUI�WJDUJNT�OPU�

EJTQMBZJOH�TZNQUPNT�JO�IPVST�PS�EBZTw

Contemporary threats
Because of the global ban on 
CJPXFBQPOT�BOE�QFSIBQT�EVF�UP�
UIF�QFSWBEJOH�OVDMFBS�TDBSF�PG�
UIF�$PME�8BS�CJPXFBQPOT�BSF�
for many a non-entity in today’s 
world. However, there have been 
several smaller instances of bio-
BUUBDLT��8IFSFBT�OVDMFBS�XFBQ-
onry demands resources that 
BSF�TDBSDF�BOE�EJGmDVMU�UP�PCUBJO�
dangerous biological agents are 
B�WJUBM�QBSU�PG�NVDI�IFBMUI�SFMBUFE�
research. Recent advances in 
CJPUFDIOPMPHZ� BOE� UIF� SBQJE�
TQSFBE�PG�HMPCBM�DPNNVOJDBUJPO�
have resulted in information about 
QSPEVDJOH� MFUIBM� CJP�FOUJUJFT�
CFJOH�FBTJMZ�BWBJMBCMF��5IJT�QPUFO-
tial for dual use means that rogue 
JOEJWJEVBMT�PS�UFSSPSJTU�HSPVQT�DBO�
HFU�BDDFTT�UP�QPUFOUJBMMZ�EFBEMZ�
LOPXMFEHF� BOE� DPNQPOFOUT��
5IF�NPTU� IJHI�QSPGJMF� XFTUFSO�
instance of such an attack was 
the anthrax-letters being mailed 
UP�NFEJB�BOE�HPWFSONFOU�PGmDFT�
in the US in 2001. In this case 
there were four deaths, but in a 
QPTU������XPSME�TIPVME�XF�GFBS�
B�CVSHFPOJOH�QSFWBMFODF�PG�CJP-
terrorism on a larger scale? All it 
seems to take is one mad scien-
tist with a malevolent agenda and 
access to a laboratory.

Preparing for the worst
In the wake of the 2001 anthrax-
BUUBDLT�JU�XBT�IFBWJMZ�TQFDVMBUFE�
that unsatisfactory biosecurity 
at domestic laboratories might 
IBWF�CFFO�BO�JNQPSUBOU�DBUBMZTU��
5IF�VQTVSHF�PG�HMPCBMJ[BUJPO�BOE�
JNQSPWFE� MPHJTUJDT�DPVME�BMMPX�
GPS�B�SBQJEMZ�TQSFBEJOH�JOGFDUJPO�
UISPVHI� GPS� FYBNQMF� DPOUBNJ-
OBUFE�GPPE�PS�XBUFS�TVQQMJFT��"�
renewed interest in biosecurity 
NFBOT�NPSF�UIBO�QMBDJOH�BSNFE�
guards and sturdier doors at 
sites that could contain harmful 
substances. Since biotechnologi-
cal advances are a crucial fac-
UPS� JO� JNQSPWJOH�HMPCBM� IFBMUI�
UISPVHI� GPS� FYBNQMF� WBDDJOFT�
TJNQMZ� IBMUJOH�XPSL�XJUI� MFUIBM�
BHFOUT�JT�OPU�BO�PQUJPO��*OTUFBE�
QSPDFEVSFT�BSF�CFJOH�JOTUBUFE�JO�
PSEFS�UP�JNQSPWF�DPNNVOJDBUJPO�
CFUXFFO�QPMJDZNBLFST�BOE�TDJFO-
UJTUT�BOE�BMTP�JOTJEF�UIF�TDJFOUJmD�
DPNNVOJUZ��5IF�mSTU�TUFQ�UPXBSET�
QSFWFOUJOH�BCVTF�UIVT�TFFNT�UP�
be awareness and the creation 
of robust ethical frameworks. 
Because of their nature, biologi-
cal attacks can be incredibly dif-
ficult to detect, with victims not 
EJTQMBZJOH�TZNQUPNT�JO�IPVST�PS�
days. Therefore measures are in 
QMBDF�BOE�CFJOH�JNQSPWFE�VQPO�
JO�PSEFS�UP�CFUUFS�QSFQBSF�GPS�QPT-

TJCMF�BUUBDLT�SBQJEMZ�JEFOUJGZJOH�
outbreaks, and isolating contami-
nated areas. These new routines 
DBO�CF�BT�TJNQMF�BT�CJPMPHJTUT�
engaging in continuous moni-
toring of harmful substances, 
PS�XPSLFST�JO�B�GPPE�QSPDFTTJOH�
QMBOU� SFQPSUJOH�BOZ� TVTQJDJPVT�
individuals and activities. 

Stay alert
"MUIPVHI�NPTU�QFPQMF�BSFO�U�UPP�
worried about biological attacks, 
scientists all over the world are 
CVTZ�XJUI�EFTJHOJOH�QSFWFOUJWF�
measures, should the worst case 
scenario occur. Precautionary 
NFBTVSFT� MJLF� UIF������1SPKFDU�
Bioshield Act are focused on 
TUPDLQJMJOH� WBDDJOFT� JO� DBTF�
of emergency, from anthrax to 
TNBMMQPY��4JODF�CJPMPHJDBM�UISFBUT�
are largely subtle and invis-
JCMF� UIF�NPTU� JNQPSUBOU� UIJOH�
JT�B�DMPTF�DPPQFSBUJPO�CFUXFFO�
IFBMUI�PGmDJBMT�SFTFBSDIFST�BOE�
QPMJDZNBLFST��"T�MPOH�BT�UIFZ�SF�
BMM�EPJOH�UIFJS�KPC�XF�SFNBJO�TBGF�
GSPN� QPUFOUJBM� EJTBTUFS�NPWJF�
TDFOBSJPT��4UJMM�JG�ZPV�TFF�QFPQMF�
XFBSJOH�ZFMMPX�IB[NBU�TVJUT�BOE�
gasmasks, you better start run-
ning.

W B

Ailo Ravna
TIK MA Student

ailo.ravna@gmail.com
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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 
UP�CF�LJMMFE��#VU�mSTU�UIFZ�SBQFE�
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. 
/PU�GBS�BXBZ�"mTB�/TIJNJZJNBOB�
lay crying. She had been lying 
there all the time, hearing her only 
sister lose her life. But she had 

to cry quietly, as the killers were 
everywhere.

Killing community
In the spr ing 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 slaugh-
tered Tutsis. Approximately 1 mil-
lion people were killed. 

5IF�DPOnJDU�CFUXFFO�)VUVT�BOE�
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 inde-
pendence 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, 
NBLJOH�JU�EJGmDVMU�UP�XPSL��5IFSF�JT�
some consolation for the victims 
by seeing with their own eyes the 
perpetrators being prosecuted 
and convicted. Rwandan authori-
ties estimated that it would take 
150 years for all the perpetrators 

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.

RWANDA
THE CURIOUS CASE OF
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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 hap-
pened.

Truth and forgiveness
Each and every defendant stood 
up to tell his story. Some claimed 
their innocence, others defended 
their actions and said that ‘cock-
roaches’, 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 nine-
year-old girl was raped, tortured, 
BOE�IPX�IF�mOBMMZ�LJMMFE�IFS�

"mTB�TUPPE�VQ��o�8IBU�IF�JT�TBZ-
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 
UP�WJTJU�"mTB�T�GBNJMZ�
o�8IFO�*�DBNF�UP�WJTJU� UIFN�GPS�
UIF�mSTU�UJNF�*�XBT�TQFFDIMFTT��*�
was expecting to be thrown out. 
I had not imagined to be so well 
received, Seleman explains.
o�#VU� JU�XBT�TIF� UIBU�NBEF�NF�
realise we could be a couple, he 
TBZT�BT�IF�MPPLT�BU�"mTB�XJUI�B�
cheeky smile.
"mTB�DPOUJOVFT��o�)F�DPOGFTTFE�
to what he had done, and asked 
my mother and the rest of my fam-
ily for forgiveness. After a while I 

felt this love growing inside me. 
And we were married, because I 
saw that he had many good quali-
ties. Now, we have a three-year-
old 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 recon-
ciliation 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 reconcili-
ation.

Another important goal for the 
government is to improve peo-
ple’s everyday l i fe. Lack of 
education, unemployment and 
poverty were important reasons 
why the Hutu militias managed to 
mobilise so many people. The kill-
ing community provided the men 
and boys with alcohol, tobacco, 
weapons, occupation and fellow-
ship, 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 politi-
cians ask the people to express 

their problems and wishes. 
Based on the answers, suit-
able projects are planned and 
a treaty is developed. The lead-
ers are held accountable, by 
CFJOH�SFNPWFE�GSPN�PGmDF�JG�UIF�
citizens’ needs are not met. In 
2008, the Ubudehe programme 
was awarded the United Nations 
Public Service Award for its peo-
ple-focused approach in creating 
good conditions for development. 
However, there is still a long way 
to go as over half of the popula-
tion 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 transform-
ing Rwanda into a knowledge-
based 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 geno-
cide. Many with higher educa-
tion had been killed, also Hutus, 
when they had opposed the kill-
ings. To tackle the lack of human 

“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”
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resources, the government iden-
UJmFE�BOE�SFDSVJUFE�UBMFOUFE�BOE�
already educated Rwandans who 
lived in other countries. Another 
initiative was seeking oppor-
tunities for Rwandans to study 
abroad to obtain needed post-
HSBEVBUF�RVBMJmDBUJPOT�

At last, several institutions of 
higher education were estab-
lished and strengthened, includ-
ing Kigali Institute of Science and 
Technology (KIST). In 2001, KIST 
received the Ashden Award for 
sustainable energy, for develop-
JOH�BO�FOFSHZ�FGmDJFOU�PWFO�UIBU�
only uses 25 percent of the fuel 
required by traditional ovens. The 
following year, KIST also estab-
lished the Centre for Innovation & 
Technology Transfer to develop 
convenient technology solutions 
for rural areas.

A leader in control
Many Rwandans praise President 
Paul Kagame for his visionary 
MFBEFSTIJQ��)F�XBT�mSTU�FMFDUFE�
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 environ-
ment, 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 associa-
tion is strongly limited in Rwanda. 
The background for these restric-
tions 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 prop-
aganda against the Tutsis and 
encouraged the killings. Despite 
today’s high degree of recon-
ciliation, hatred still exists, and 
,BHBNF�JT�UFSSJmFE�CZ�UIF�UIPVHIU�
of a new mobilization among Hutu 
extremists. In 2008, the govern-
ment passed a law punishing acts 
and expressions of ‘genocide 
ideology’. The problem with the 
MBX�JT�UIBU�UIFSF�JT�OP�DMFBS�EFm-
nition of what this really means; 
hence anyone can be prosecuted 
for promoting genocide ideology, 
for instance on the basis of a sim-
ple critical statement against the 
government.

Several human rights organiza-
tions urge the Rwandan govern-
ment 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 gen-
ocide started in April 1994, the 
QSFTFOU�6/�PGmDJBMT�XFSF�FWBDV-
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 accu-
sations 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, 
HJWJOH�B�NPSF�QSFDJTF�EFmOJUJPO�
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 speak-
ing the truth or not. Still, Seleman 
Mwumvaneza is quite convincing 
when praising the government.
o� 5IF� 3XBOEBO� TPDJFUZ� IBE�
totally changed when I came out 
of prison. I was astonished when I 
realized that no one was ever ask-
ing 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 

SVOOJOH�UPXBSET�IFS�GBUIFS��"mTB�
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.
o�.Z�MJGF�JT�HPPE�OPX��5IFSF�XBT�
no guarantee that I would be for-
given, 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.

“Despite today’s high degree of reconciliation, hatred 
TUJMM�FYJTUT�BOE�,BHBNF�JT�UFSSJmFE�CZ�UIF�UIPVHIU�PG�
a new mobilization among Hutu extremists”

Miriam Øyna
ESST MA Student

miroyna@gmail.com
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Why is there so much peace?

Evolutionary psychologist Steven 

Pinker points at a steady decline 

in violence throughout the ages, 

arguing that the world has gone 

from a conflictual and trouble-

some to a rather harmonious 

state. Our perceptions of war and 

violence are distorted. A glorifi-

cation 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. 

Inventing the past - neglecting 
the present 
During the twentieth century we 

have witnessed how horror-waves 

of Stalin, Hitler, Mao, the geno-

cides of Rwanda and Cambodia, 

struck the world - and left it in 

perplexity. And while the twenty-

mSTU�DFOUVSZ�DPVOUT�POMZ�GPVSUFFO�
years, we have already observed 

how both new and enduring con-

nJDUT�BSJTF�FTDBMBUF�BOE�SBQJEMZ�
reach new thresholds and dimen-

sions. 

These disasters have framed the 

common narrative: modernity has 

brought and continues to bring 

a lot of violence. This narrative 

IBT�GVSUIFS�CSPVHIU�B�HMPSJmDBUJPO�
of the state of harmony that we 

imagine our ancestors – the hunt-

ers and gatherers - must have 

lived in.

‘The ancient way of life’ – imply-

ing no unemployment, commu-

nity harmony, lack of substance 

abuse, nearly non-existent crime 

and warfare between tribes as a 

ritualistic behaviour, is a romanti-

cized ‘invention of the past’. This 

glorified picture is portraited in 

schoolbooks, the narrative in sto-

rybooks, and in documentaries. 

But, ‘Everything you know is 
wrong’, according to Steven 

Pinker. Our ancestors were 

more violent than we are today. 

Globally violence rates are declin-

ing, 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 hallu-

cinatory. However, a significant 

historical decline in violence can-

not 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 

are a number of interesting docu-

mentations. The Bible describes 

a time in which the death penalty 

was carried out as an accepted 

punishment for crimes such as 

homosexuality, adultery, blas-

phemy and idolatry  – crimes that 

in modern western societies are 

not even considered as crimes, 

let alone worthy of a death pen-

alty.

One can also see the decline 

at the century scale. There 

has clearly been a decrease in 

socially sanctioned forms of vio-

lence. Torture was routinely used 

as punishment in the Middle 

Ages. Violat ions 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 vio-

lence 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 

B�TJHOJmDBOU�EFDMJOF�JO�EFBUIT�BT�

¸;OLYL�OHZ�ILLU�H�ZPNUPÄJHU[�KLJSPUL�PU�HJ[Z�VM�]PV-
SLUJL�¶��^O`�KVLZ�[OL�W\ISPJ�WLYJLW[PVU�ZLLT�[V�

YLÅLJ[�[OL�VWWVZP[L&¹

>OPSL�^L�ZLUZH[PVUHSPaL�JVUÅPJ[Z��]PVSLUJL�HUK�VWWYLZZPVU��
^L�ZLLT�[V�ULNSLJ[�[OL�MHJ[�[OH[�^L�HYL�SP]PUN�PU�[OL�TVZ[�
HK]HUJLK�[LJOUPJHS��KLTVJYH[PJ�HUK�WLHJLM\S�[PTL�^L�OH]L�
L]LY�ZLLU��0UZ[LHK�VM�HZRPUN�º^O`�PZ�[OLYL�ZV�T\JO�^HY&»��

^L�ZOV\SK�IL�HZRPUN�º^O`�PZ�[OLYL�ZV�T\JO�WLHJL&»

26      TEKNOVATØREN 7/2014

 27 TEKNOVATØREN 7/2014



a result of war. The statistics illus-

trate a decline from 1950s with 

65,000 deaths per conflict per 

year, to less than 2,000 deaths 

QFS�DPOnJDU�QFS�ZFBS�JO�UIJT�EFD-

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 peo-
ple 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 signif icant aspect may 

be the role of the press. The 

Associated Press is most likely 

better at reporting wars and con-

nJDU�PWFS�UIF�TVSGBDF�PG�UIF�FBSUI�
than the Middle Ages Monks ever 

were. Advancement in informa-

tion technologies and the emer-

gence of social media makes 

us much more enlightened than 

before. The result is a cognitive 

illusion; the simpler it is to recall 

TQFDJmD�JOTUBODFT�PG�TPNFUIJOH�
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 mem-

ory 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

illustration: Banksy 
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I PAID A BRIBE

ADD REPORT

http://www.ipaidabribe.com

In some parts of the world 
this is part of peoples every-
day life.�5IF�*OEJBO�OPOQSPmU�
organizat ion 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 corrup-
tion 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 conse-
quence of many reports on driv-
JOH�UFTU�CSJCFSZ�UIF�XPSME�T�mSTU�
automatic driving test was cre-
ated in Bangalore. Electronic 
sensors are attached to the car 
and register the results, which 
are saved electronically. As no 
PGmDFS�DBO�MJF�BCPVU�UIF�BDIJFWFE�
SFTVMUT�JU�NBLFT�CSJCJOH�EJGmDVMU��

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 fre-
quently used; each day there are 
between 25-50 reports uploaded. 
The idea has also spread to 

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 meas-
ured 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 decreas-
ing as Janaagraha continues 
their fight for a more demo-
cratic India. 

)PX�UIF�*OUFSOFU�DBO�CF�B�UPPM�GPS�mHIUJOH�DPSSVQUJPO

&DQ�\RX�LPDJLQH�LI�\RX�KDG�WR�SD\�D�EULEH�WR�JHW�\RXU�GULYHU·V�OLFHQVH�HYHQ�WKRXJK�\RX�
SDVVHG�WKH�WHVW"�2U�LI�\RX�KDG�WR�SD\�D�EULEH�WR�FROOHFW�\RXU�VDODU\�WKDW�\RX�DOUHDG\�

HDUQHG"�2U�HYHQ�WR�VHH�\RXU�QHZERUQ�EDE\"�
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“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-
WRORJ\��7KH\�ZHUH�ODWHU�LQYROYHG�LQ�F\EHU�DWWDFNV�RQ�6RQ\·V�3OD\6WDWLRQ�QHWZRUN��)R[�WHOHYL-
VLRQ��&�,�$��3D\3DO�DQG�0DVWHU&DUG��:LWK�WKHLU�LQ�\RXU�IDFH�DWWLWXGH�DQG�SXEOLF�GHPDQG�IRU�
DWWHQWLRQ��D�QHZ�WHUP�IRU�LQWHUQHW�DFWLYLVP�LQ�WKH�PRGHUQ�DJH�ZDV�ERUQ��QDPHO\�¶KDFNWLYLVP·�

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 In-
ternet catchphrases and memes. They are primar-
ily 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 oper-
ates based on ideas ‘catch on’ rather than direc-

tives from a leader. They have members world-
wide 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 ano-
nymity and is said to have 12 million monthly us-
ers spread around the world.

"�DFOUSBM�QBSU�PG�UIF�PSHBOJ[BUJPO�mHIUT�GPS�B�GSFF�
Internet without restrictions and censorship. They 
use hacktivism as a weapon to establish pub-
licity around the issue, and to advocate against 

restrictions that some govern-
ments 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 sup-
port to Julian Assange - the 
founder of WikiLeaks. Master-
Card, Visa and PayPal withdrew 
their services from WikiLeaks 
in an effort to make it impos-
sible to donate money to the 
page after political controversy 
stirred about the page’s leaking 
of sensitive government docu-
ments. This outraged one of the 
members of Anonymous/Lulz-
Sec, 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 sen-
tence to up to 35 years in prison 
for downloading copyright pro-
tected academic journals from 
the Massachusetts Institute of 
Technology. He would probably 
not have gotten more than a 
warning if the federal prosecu-
tors had not intervened to make 

that exposed them, could get 
as much as 10 years in prison 
for hactivities that led to the evi-
dence 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 
mOF�PG�������#VU�JG�ZPV�USZ�UP�TIVU�
down the operations of a web-
site that supports something 
that you disagree with, you will 
get several years in prison and 
B�MBSHF�mOF��

There are several examples 
of people being sentenced to 
QSJTPO� PS� HFUUJOH� CJH� mOFT� GPS�

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-of-
service attack (DDoS). This is an 
attempt to make a service or a 
network resource unavailable to 
JUT�VTFST�� *U� JT�EPOF�CZ�nPPEJOH�
the services of the network with 
so many requests that it cannot 
respond fast enough, which of-
ten leads to server overload and 
as a result the page crashes. 

After the attacks on Master-
Card, Visa and PayPal the US 
government attempted to take 
a stand against this type of In-
ternet 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 
UBLFO�EJSFDU�QBSU�JO�UIJT�TQFDJmD�
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 sui-
cide and was found dead in his 
apartment in Brooklyn. 

What many hacktivists are now 
concerned about is the dispro-
portionate sentences that seem 
to come with Internet crime. 
A rape case in Steubenville 
caught a lot of Internet atten-
UJPO�XIFO�UIF�DBTF�mSTU�CFDBNF�
public. 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 sentenc-
es of one and two years, while 
UIF�"OPOZNPVT�BGmMJBUFE�IBDLFS�

cyber-related crimes and hac-
tivism. 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 out-
laws really a war, or is it just 
authorities that are trying to 
control and deal with a group of 
criminals? Is it a bigger ques-
tion, 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 free-
dom really implies.
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In order to inform the popula-

tion on the potential dangers, the 

Chinese Ministry of Environmental 

Protection decided to daily dis-

close 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 fol-

lowers so far. And the US consu-

lates in Shanghai and Guangzhou 

has later on followed the path.

&KLQHVH�DQG�86�FRQÁLFWLQJ�GDWD
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 pro-

vides numbers of the air pollution 

level in the area. This applica-

tion 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 

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’.

 

:KDW�LV�EHKLQG�WKH�GDWD�EDWWOH"
The reasons why the two coun-

tries draw on different indexes 

are controversial. This can be 

explained by the fact that China 

and the US use two different sys-

tems to measure air quality. The 

US Embassy has been monitoring 

PM2.5 particulates as an induc-

tion 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.

 

China, however, did not begin 

to measure PM2.5 until 2012. 

Before, it only measured the low-

est 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 devel-

opment,’ 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 

- Heaving for breath in AIR-POLLUTED China

developing country and the US 

environmental guidelines have 

become more stringent over time. 

 

%XW�ZKR�LV�WKH�UHDO�HQHP\"
Chinese authorities questioned 

Amer ica ’s  data  d isc losure 

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 infor-
mation should not be released 
to the public’, a Chinese Foreign 

Ministry spokesman said at that 

time. In the US perspective, dis-

closing 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?

 

On June 21, 2011, the US 

Embassy in Bei j ing posted 

on Twitter that the air qual-

ity 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-blog-

ging service. Facing potential dis-

approval 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.

 

&OHDULQJ�WKH�DLU
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 qual-

ity. The positive changes are 

that the Chinese government 

seems to have realized the con-

sequences of its loose standard 

on air pollution and is trying to do 

something about its protracted 

war against bad air. It has imple-

mented 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.

SMOGGY NUMBERS

)LJKWLQJ�SROOXWLRQ�LV�QRW�D�SLHFH�RI�FDNH�LQ�&KLQD��,Q�PDMRU�
FLWLHV�EDG�DLU�TXDOLW\�LV�QRZ�D�VHYHUH�SXEOLF�KHDOWK�LVVXH��,Q�
RUGHU�WR�LQIRUP�WKH�SRSXODWLRQ�RQ�WKH�GDQJHUV�UHODWHG�WR�SRO-
OXWLRQ��&KLQD�KDV�GHYHORSHG�D�GHGLFDWHG�PRELOH�DSSOLFDWLRQ��
%XW�WKH�LQIRUPDWLRQ�GLVFORVHG�KDV�EHFRPH�WKH�FHQWHU�RI�D�
JURZLQJ�FRQWURYHUV\�
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THE 
POETICS AND
POLITICS OF

TRANSGRESSION

Symbolic Anarchy
The carnival tradition winds through his-
tory diverging, mutating and transform-
ing. It is all about turning the world upside 
down - distorting the symbolic polarities of 
the exalted and the base. The transgres-
sion of conventional boundaries brings 
GPSUI�BO�JOWFSUFE�SFnFDUJPO�PG�UIF�TPDJFUZ�
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 car-
nivalesque 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 func-
tions 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 demand-
ing 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 transgres-
sion 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 pow-
erful 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 trans-
gressive 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 rup-
tures of power become highly necessary 
means for consolidating social stability. 
The carnival illustrates how binary oppo-
sitions - like creation and destruction 
- should not be perceived as mutually 
exclusive, but rather as mutually constitu-
tive aspects. Hence, acknowledging con-
nJDU�BOE�TPDJBM�EJTTPOBODF�BT�B�QPTJUJWF�
feature of productive life, poses a compre-
hensive reinterpretation of the political and 
TPDJBM�XPSME��5IF�DMBTTJmDBUPSZ�CPEZ�PG�B�
DVMUVSF�JT�BMXBZT�EFmOFE�JO�SFMBUJPO�UP�JUT�
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 fun-
damental dynamics of social regress and 
progress – fundamental components in 
both war and peace.

ONE SHOULD NOT UNDERESTIMATE THE POWER OF A CARNIVAL

$QQXDO�$SULO��5LR�GH�-DQHLUR�H[SORGHV�LQWR�D�ÀUHZRUN�RI�JOLWWHU��IHDWKHUV��H[RWLF�FRV-
WXPHV�DQG�VDPED�UK\WKPV��7KH�ZRUOG·V�ODUJHVW�FHOHEUDWLRQ�EORZV�RII�WKH�URRI�RI�5LR�
DQG�OHDYHV�WKH�FLW\�FRQIHWWLHG��&DUQLYDO�LV�D�SXUJDWLYH�WLPH�RI�release��RI�WHDULQJ�
ORRVH�IURP�UHVWUDLQWV�RI�UDWLRQDOLW\��GLYLQJ�LQWR�WKH�YRUWH[�RI�LQVDQLW\��H[FHVV��UDYLQJ�
DQG�UDJLQJ��,W�LV�D�SOD\JURXQG�IRU�FKDRV�DQG�DJJUHVVLRQ��%XW�UDWKHU�WKDQ�FODLP-
LQJ�WKDW�ULWHV�RI�UHYHUVH�DUH�GHVWUXFWLYH�DQG�PHDQLQJOHVV�²�,�ZLOO�FODLP�WKH�RSSR-
VLWH��,Q�WKHLU�V\PEROLF�IUDPHZRUN��WKH\�EHFRPH�XWWHUO\�SURGXFWLYH�DQG�PHDQLQJIXO�

Inga Blæsterdalen
TIK MA Student

ingablaest@icloud.com
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Is all fair in love and war? The lack of proper international regulation of cy-
ber 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?

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-
UJDBM�UP�UIF�PGmDJBM�SFQPSU�TUBUJOH�
UIBU�JU�XBT�DBVTFE�CZ�PWFSHSPXO�
USFFT�UIBU�HSFX�OFBS�QPXFS�HSJET�
DBVTJOH�B�EJTUVSCBODF�JO�UIF�TJH-
OBMT��8IFUIFS�PS�OPU�UIF�CMBDLPVU�
which left 50 million people with-
out power for hours and caused 
BSPVOE� ���CJMMJPO� JO� EBNBHFT�
XBT�DBVTFE�CZ�#MBTUFS�UIF�RVFT-
tion of ‘real-life’ effects of powerful 
computer viruses was now on the 
SBEBS��*G�UIJT�BNPVOU�PG�EBNBHF�
DBO�CF�DBVTFE�VOJOUFOUJPOBMMZ�
what would happen if someone 
were to create a virus with the 
TQFDJmD�JOUFOU�PG�DBVTJOH�IBWPD �
How would this affect public 

TBGFUZ �8IP�XPVME�CF�CFIJOE�JU�
XIBU�NJHIU� UIFJS� JOUFOUJPOT�CF�
and how do we protect ourselves 
from such an unpredictable and 
JOWJTJCMF�UISFBU 

"MUIPVHI�XBSGBSF�JO�UIF�NPEFSO�
FSB�IBT�NBOBHFE�UP�QVTI�GPSUI�
UFDIOPMPHJDBM� JOOPWBUJPOT� UIBU�
claim to cause the least amount 
PG�DBTVBMUJFT� UP�DJWJMJBO�UBSHFUT�
JU�JT�IBSE�UP�JNBHJOF�B�XBS�XJUI-
out bloodshed. Declarations 
PG�XBS� JOUFSOBUJPOBM�FTQJPOBHF�
BOE�FDPOPNJD�UBSHFU�EFTUSVDUJPO�
attacks are not new to the world 
PG�QPMJUJDT�CVU� UIFZ�IBWF�BSHV-
BCMZ�HSPXO�RVJUF�TUFBEJMZ�XJUIJO�
the last twenty years as we have 
CFDPNF�NPSF�EJHJUBMJ[FE��5IBU�
is what makes it cyber warfare. 
Some claim that cyber attacks 
QPTF�B�HSFBUFS�UISFBU�UP�B�OBUJPO�T�
TFDVSJUZ�UIBO�UFSSPSJTN�EPFT�BT�

cyber attacks are statistically 
NPSF�DPNNPO�BOE�CFDPNJOH�
more and more sophisticated 
over time. Any real informa-
UJPO�BCPVU�XIBU�JT�USVMZ�HPJOH�
PO�JT�VTVBMMZ�IJHIMZ�TQFDVMB-
tive for anyone not directly 
connected to cyber security. 
The nature of cyber warfare 
causes most of the information 
UP�CF�DMBTTJmFE�BT�TFOTJUJWF�CZ�
EFGFODF�BHFODJFT�BOE�TFDSF-
UJWF�CZ� BOZPOF�QMBOOJOH� BO�
attack. It also occurs in virtual 
space where press passes for 
mFME�KPVSOBMJTUT�TJNQMZ�EP�OPU�
FYJTU��:FU�JG�JU�DPODFSOT�VT�BMM�
should we not be part of some 
PG�UIF�EFDJTJPO�NBLJOH 

The importance of account-
ability
In 2010 a computer worm 
specialised on Windows sys-

CYBER-WARFARE
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UFNT�	TQFDJGJDBMMZ�BUUBDLJOH�UIF�
Siemens Step7 software used 
on Windows) called Stuxnet was 
EJTDPWFSFE��*U�UBSHFUFE�BO�*SBOJBO�
nuclear power plant and almost 
destroyed one-fifth of the cen-
USJGVHF��&WFO�UIPVHI�UIF�PSJHJOT�
PG� 4UVYOFU� BSF� VOLOPXO� UIFSF�
have been many speculations 
as to whether it came from a col-
laborated effort of American and 
Israeli interests to disable Iranian 
nuclear development. If this was 
UIF� DBTF� UIF� QPXFS� PG� DZCFS�
attacks in the international politi-
cal arena is already way beyond 
the comprehension of the aver-
BHF�DJUJ[FO�PG�BOZ�DPVOUSZ��0OF�
of the issues with these kinds 
PG�BUUBDLT�JT�UIBU�UIF�PSJHJOT�BSF�
almost impossible to track pre-
DJTFMZ�FWFO�UIPVHI�BTTVNQUJPOT�
BCPVU�UIF�HPBMT�BOE�JOUFOUJPOT�PG�
the attackers may seem obvious. 
*O�UIF�DBTF�PG�4UVYOFU�UIF�WJSVT�
eventually caused setbacks in the 
development of nuclear power in 
Iran followed by some financial 
CBDLMBTI�CVU�MJWFT�XFSF�IBSEMZ�BU�
BOZ�EJSFDU�SJTL��4UJMM�UIF�JNQMJDB-
tions that this was orchestrated 
under such secretive means 
MFBET�UP�RVFTUJPOT�BCPVU�HPWFSO-

ment accountability and warfare 
SFHVMBUJPOT�

Threats of cyber warfare
So is the threat over-hyped and 
TFOTBUJPOBMJTFE �"OE�IPX�EBO-
HFSPVT�DBO�JU�SFBMMZ�CF �"SF�XF�
UIF�BWFSBHF�DJUJ[FOT�VOEFS�BOZ�
SFBM�UISFBU �"DDPSEJOH�UP�6/*$3*�
	6OJUFE� /BUJPOT� *OUFSSFHJPOBM�
$SJNF� BOE� +VTUJDF� 3FTFBSDI�
*OTUJUVUF
�DZCFS�XBSGBSF�DBO�DPO-
sist of many threats:
��0OMJOF�BDUT�PG�FTQJPOBHF�BOE�
security breaches – which are 
acts done to obtain national mate-
rial and information of a sensitive 
PS�DMBTTJGJFE�OBUVSF�UISPVHI�UIF�
FYQMPJUBUJPO�PG�UIF�JOUFSOFU�	F�H��
exploitation of network flaws 
UISPVHI�NBMJDJPVT�TPGUXBSF
�
��4BCPUBHF�o�UIF�VTF�PG�UIF�JOUFS-
net by one nation state to disrupt 
online communications systems 
PG�BOPUIFS�OBUJPO�TUBUF�	F�H��NJMJ-
tary communication networks) 
XJUI�UIF�JOUFOU�UP�DBVTF�EBNBHF�
BOE�EJTBEWBOUBHF�
�� "UUBDLT� PO� 4$"%"� OFUXPSLT�
(industrial computer systems 
used for data collection and mon-
JUPSJOH
�BOE�/$*T�	OBUJPOBM�DPN-
putational infrastructure systems).

$ZCFS�FTQJPOBHF�DBO�NFBO�TPNF�
sort of infiltration of a system to 
HBJO�BDDFTT�UP�DMBTTJGJFE�EPDV-
ments that are not supposed to 
be accessible by outsiders. 
0CWJPVTMZ�UIF�IJHIFS�UIF�DMBTTJ-
mDBUJPO�UIF�NPSF�TFDVSJUZ�NFBT-
ures should be set in place to 
LFFQ�JU�UIBU�XBZ�CVU�XIBU�BNPVOU�
JT� DPOTJEFSFE� FOPVHI� XIFO�
JODFOUJWFT�BSF�IJHI �5IJT�DBO�CF�
a national security issue as poten-
tial sensitive information can end 
up where it is not supposed to 
CF�� *O� UIF�NJMJUBSZ�XPSME�EJHJUBM�
information about defence tactics 
BOE�QMBOOJOH�CFJOH�MFBLFE�DBO�
IBWF�IVHF�SBNJGJDBUJPOT��-FU�VT�
BMTP�OPU�GPSHFU�UIBU�NBMXBSF�BOE�
WJSVTFT�SBSFMZ�EJTUJOHVJTI�CFUXFFO�
NJMJUBSZ�BOE�DJWJMJBO�UBSHFUT�

The most critical form of a cyber 
BUUBDL�BT�GBS�BT�QIZTJDBM�EBOHFS�
JT� DPODFSOFE�NBZ�CF� UIF� MBTU�
QPJOU�PO�UIF�6/*$3*�MJTU�XIJDI�JT�
also related to the second point 
BT�XFMM��0VS� TPDJFUZ� JT� SJEEMFE�
with infrastructure that is based 
on internet-connected computer 
TZTUFNT��mOBODJBM�TFSWJDF�VOJUT�
QVCMJD�DPNNVOJDBUJPO�TUSVDUVSFT�
BOE�QPXFS�HSJET��"UUBDLJOH�BOZ�PG�

“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“

these can potentially have serious 
DPOTFRVFODFT�BOE�XJMM�VOEPVCU-
edly affect society - maybe even 
with possible deadly conse-
RVFODFT��*NBHJOF�IPX�ESBNBUJ-
DBMMZ�ZPVS�MJGF�XPVME�DIBOHF�JG�UIF�
water in your house stopped run-
OJOH� UIF� USBOTQPSUBUJPO�TZTUFN�
TUPQQFE�XPSLJOH�BOE� UIF� UFMF-
communication systems discon-
nected. A compromise of national 
QPXFS�HSJE�TZTUFNT�PQFOT�VQ�GPS�
total chaos. 

5IF�QPUFOUJBM� SJTL� JT� UIFSF� CVU�
without openness and public 
EFCBUF�UIF�BWFSBHF�DJUJ[FOT�IBWF�
very little control over the implica-
tions it may have on society.

Cyber warfare arms race
There have been numerous 
BDDPVOUT�PG�B�UFDIOPMPHJDBM�XBS-
GBSF�SBDF�UBLJOH�QMBDF�CFIJOE�UIF�
scenes of the public eye between 
UIF�TVQFSQPXFST�$IJOB�BOE�UIF�
6OJUFE� 4UBUFT�� *O� UIF� MBTU� GFX�
years the situation is said to be 
JOUFOTJGZJOH�XJUI�NPSF�GPDVT�GSPN�
both sides on the use of cyber 
XFBQPOT�JOmMUSBUJPO�UBDUJDT�BOE�
HSFBUFS�GPDVT�PO�DZCFS�TFDVSJUZ�
Whether or not these two coun-
USJFT�BSF�NFSFMZ�TIPXJOH�PGG�UIFJS�
TUSFOHUIT�BT�OBUJPOT�CZ� GMFYJOH�
NVTDMFT� UIFSF� JT�OP� SFBTPO� UP�
EPVCU�UIBU�TUSFOHUI���B�TUSFOHUI�
that no one publicly admits to 
have of course. The rumours that 
$IJOB� JT�BDUJWFMZ�SFDSVJUJOH�BOE�
USBJOJOH�UIFJS�PXO�IBDLFST�GPS�UIF�
QVSQPTF�PG� JOGJMUSBUJOH�"NFSJDBO�
BOE�PUIFS�GPSFJHO�UBSHFUT�NBLFT�
the issue more twisted than 
TPNF� NJHIU� UIJOL�� 3FDSVJUJOH�
skilled hackers for the purpose 
PG�VTJOH�UIFN�UP�ZPVS�CFOFGJU� JT�
OPUIJOH�OFX���UIF�'#*�IBT�CFFO�
EPJOH� UIBU� GPS�ZFBST��#VU� JNBH-
ine an army - literally - of trained 
IBDLFST�XIPTF�HPBM�JT�UP�BDUJWFMZ�

attack and exploit security 
nBXT��*O������CPUI�UIF�64�BOE�
Germany reported to the media 
that they had been hacked by 
$IJOB�� 1VCMJDMZ�$IJOB� EFOJFT�
IBWJOH�BOZUIJOH� UP�EP�XJUI� JU��
8IBUFWFS�UIF�QPUFOUJBM�HPBM�PG�
TVDI� B�$IJOFTF� BUUBDL�NJHIU�
CF�JU�JT�VOEFSTUBOEBCMF�UIBU�OP�
one wants to fall behind some-
one with the capabilities to be 
destructive. But who decides 
XIBU� JT� BDDFQUBCMF� BOE� OPU �
And who will take the responsi-
CJMJUZ�GPS�JU 

Now what?
There are some ethical and polit-
JDBM�RVFTUJPOT�ZFU� UP�CF�NBEF�
JO�SFHBSE�UP�TFDVSJUZ�NFBTVSFT�
from outside attacks. How does 
a country or an individual pro-
tect it - or him/herself from these 
LJOET� PG� BUUBDLT � 'JSFXBMMT �
)JHI�MFWFM�FODSZQUJPO �*OUFSOFU�
TVSWFJMMBODF �$PVOUFS�BUUBDLT �
4JODF�EFUFSNJOJOH� UIF�PSJHJOT�
PG�DZCFS�BUUBDLT�JT�WFSZ�EJGmDVMU�
DBO�XF�USVTU�PVS�HPWFSONFOUT�UP�
EP�XIBU�JT�CFTU�GPS�VT �8IBU�TPSU�
PG�NFBOT�TIPVME�B�HPWFSONFOU�
use to ensure civilian protec-
UJPO �1FSIBQT�JU�JT�UJNF�UIBU�UIJT�
JT�TPNFUIJOH�UIF�DJUJ[FOT�TIPVME�
have a say in as well. The issue 
of cyber warfare has never really 
CFFO�B�IVHF�DPODFSO�JO�UIF�QVC-
MJD�EPNBJO�CVU�QFSIBQT�JU�TIPVME�
be.

There is much to say about 
transparency within military 
BHFODJFT�CVU�BU�MFBTU�GPS�USBEJ-
tional warfare there exists a form 
of framework that is supposed to 
QSPNPUF�BDDPVOUBCJMJUZ��1FSIBQT�
UIFSF� JT� B� OFFE� GPS� VQEBUJOH�
UIF�MFHBM�TZTUFN�UP�JODMVEF�UIF�
RVFTUJPOT�PG�DZCFS�XBSGBSF�BT�
well.

-FOF�%BWJETFO
TIK MA Student

MFOF�EBWJETFO!HNBJM�DPN



Spillovers from defence-industrial developments have strongly                              
LQĲXHQFHG�FLYLOLDQ�WHFKQRORJLHV��1HZ�HPSLULFDO�ıQGLQJV�IURP�WKH�1RU-
ZHJLDQ�GHIHQFH�LQGXVWULDO�EDVH�VKRZ�WKDW�PLOLWDU\�GHYHORSPHQWV�KDYH�
JHQHUDWHG�VXEVWDQWLDO�VSLOORYHUV�WR�FLYLOLDQ�DSSOLFDWLRQV��DQG�WKH�VSLOO-
RYHUV�KDYH�LQFUHDVHG�WKH�ODVW�GHFDGH��
For centuries, military establish-
NFOUT� IBWF� FYFSUFE� JOnVFODF�
providing national security as 
well as industrial growth in many 
nations. With heightened politi-
cal tensions during the second 
half of the twentieth century, 
the channels through which 
NJMJUBSZ� BDUJWJUZ� JOnVFODFE� JO-
OPWBUJPO� DIBOHFE� TJHOJmDBOUMZ��
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 fund-
ing R&D of its earliest forerun-
ner, ARPANET.  The Global 
Positioning System now found 
in your sports watch was origi-
nally intended for calculating 
the launch-point trajectories of 
ballistic missiles, and you might 
TUJMM� IBWF�CFFO� nZJOH�PO�B�QSP-
peller aircraft if it had not been 
for the heavy defence research 
in jet-speed technology. 

Despite the international aca-
demic and political interest in 

defence–civilian spillovers, little 
is known as to whether the Nor-
wegian defence industry affect 
civilian innovation. Which is 
contrary to what one would ex-
pect, particularly as the Norwe-
gian defence industrial base is 
IJHIMZ�JOOPWBUJWF�XJUI�TJHOJmDBOU�
input in R&D compared to do-
mestic industries.

From an extensive collection of 
Norwegian defence industrial 
patents and subsequent pat-
ent citations, from 1970 until 
2012, statistical analyses show 
that quantitative evidence of 
spillovers can be found. In ad-
dition, several interviews of 
senior company representa-
tives from the most patent in-
UFOTJWF� EFGFODF� mSNT� QSPWJEF�
complementing and in-depth 
perspectives of defence-civil-
JBO�TQJMMPWFST��5IF�mOEJOHT�DBO�
be grouped into two main cat-
egories: 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 capabili-
ties, collaboration, broad tech-
nological knowledge bases and 
an orientation towards civilian 
production.  
 
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. Fur-
thermore, Norwegian defence 
technology has been widely 
used in civilian patents, espe-
cially by US companies. In fact 
foreign civilian companies have 
by far outperformed Norwegian 
civilian companies in using 
Norwegian originated defence 
technology for civilian applica-
tions. The interviews showed 
that the large defence compa-
nies 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-

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 bum-
pers.

Explaining the Spillovers

With binary logistic regressions 
and semi-structured interviews, 
four factors were found to af-
fect defence-civilian spillovers. 
The statistical analysis found no 
TVQQPSU� PG� UIF� mSTU� IZQPUIFTJT�
which assumed that collabo-
ration would positively affect 
spillover. However, qualitative 
mOEJOHT�TIPXFE�UIBU�UIF�BHHSF-
gated data did not fully capture 
the complex picture. The inter-
views 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 re-
search institutes.   
  
Technological breadth of pat-
ents (i.e. multiple technologies 

integrated into a patented prod-
uct or process), which was hy-
pothesised to affect spillover, 
QPTJUJWFMZ� BOE� TJHOJmDBOUMZ� BG-
fected spillovers. The qualita-
tive results supported the sta-
UJTUJDBM� mOEJOHT� CZ� BEEJOH� UIF�
importance of active integration 
of civilian technology, compo-
OFOUT� BOE� TDJFOUJmD� LOPXMFEHF�
in product development. The 
interviews underscored the im-
portance of R&D and highly 
RVBMJmFE� FNQMPZFFT� JO� QSPE-
uct development. Statistical 
results showed that a defence 
company’s innovative capabil-
ity, measured by R&D intensity 
and labour productivity, was a 
TUSPOH�BOE�TJHOJmDBOU�DPOUSJCV-
tor to defence-civilian spillover. 
5IF�mOBM�GBDUPS�GPVOE�UP�FYQMBJO�
spillovers from the Norwegian 
defence industry was the civil-
JBO�PSJFOUBUJPO�PG�B�EFGFODF�mSN��
Heterogeneous defence com-
panies with considerable civil-
ian orientation prove to be more 
QSPmDJFOU� JO� HFOFSBUJOH� TQJMM-
PWFST�DPNQBSFE�UP�mSNT�XJUI�B�
narrower focus towards military 
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production. One reason for this 
is that military technologies tend 
to be highly specialised for mili-
tary applications with little civil-
ian relevance, thus only seldom 
spreading to civilian use.

A Cold War phenomenon?

Earlier studies of defence-ci-
vilian spillovers from defence 
industries have focused primar-
ily on large dominant industries 
during the and in the aftermath 
of the Cold War. The evidence 
found on the Norwegian de-
fence industrial base proves 
that this industry has, and still 
develops, technology that is 
used in civilian applications 
worldwide – and the tendency 
is increasing.
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AN EXERPT FROM GEORGE ORWELL’S 1984 ON 

- George Orwell, 1984

THE 

OF
MACHINERY
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 

EH�VHHQ��LV�QRZ�D�SXUHO\�LQWHUQDO�DҬDLU��,Q�WKH�SDVW��WKH�UXOLQJ�JURXSV�RI�DOO�
countries, although they might recognize their common interest and therefore 

OLPLW�WKH�GHVWUXFWLYHQHVV�RI�ZDU��GLG�ºJKW�DJDLQVW�RQH�DQRWKHU��DQG�WKH�YLFWRU�
DOZD\V�SOXQGHUHG�WKH�YDQTXLVKHG��,Q�RXU�RZQ�GD\�WKH\�DUH�QRW�ºJKWLQJ�DJDLQVW�RQH�
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 

KDV�EHHQ�UHSODFHG�E\�VRPHWKLQJ�TXLWH�GLҬHUHQW��7KH�HҬHFW�ZRXOG�EH�PXFK�WKH�VDPH�
LI�WKH�WKUHH�VXSHUVWDWHV��LQVWHDG�RI�ºJKWLQJ�RQH�DQRWKHU��VKRXOG�DJUHH�WR�OLYH�
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 

LQ»XHQFH�RI�H[WHUQDO�GDQJHU��$�SHDFH�WKDW�ZDV�WUXO\�SHUPDQHQW�ZRXOG�EH�WKH�VDPH�DV�
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.”
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What do you do in your cur-
rent job and how does it re-
late to your education from 
TIK?
- Norges Bank is a banker’s 
banks. The purpose of Norges 
Bank’s settlement system is to 
QSPNPUF� BO� FGmDJFOU� QBZNFOU�
system by settling payments 
between the banks in a swift 
BOE� TFDVSF� NBUUFS�� /PSHFT�
Bank’s settlement system 
(NBO) provides settlement of 
payments at the highest level 
of the payment system in Nor-
way. 

I have manager responsibility 
PG� UIF� TFDUJPO�/#0�BOE�IBWF�
to make sure that we have suf-
mDJFOU�TUBGmOH�BOE�FYQFSUJTF�BU�
UIF� PQFSBUJOH� DFOUFS� PG� /#0�
in addition to ensuring that the 
TFDUJPO�DBO�TPMWF�UBTLT�XJUIJO�
our areas of responsibility. 

/#0� NVTU� GVMmMM� JOUFSOBUJPOBM�
SFDPNNFOEBUJPOT� TVDI� BT�
UIF� $144� �� *04$0� QSJODJQMFT�
to make sure that we meet 
CFTU� QSBDUJDF� PO� TFUUMFNFOU�
standards.  In addition NBO 
must meet national rules and 
regulations. In this position it 
JT�BMTP�JNQPSUBOU�UP�DPOUSJCVUF�
UP�B�HPPE�DPPQFSBUJPO�XJUI�UIF�
CBOLT� BOE� PUIFS� DFOUSBM� QBS-
ties within the settlement sys-
tem of Norway. We also have a 
DMPTF�SFMBUJPOTIJQ�XJUI�PVS�DPM-
MFBHVFT�JO�PUIFS�DFOUSBM�CBOL��

*O�/#0�XF�GPDVT�PO�DPOTUBOU�
JNQSPWFNFOU� BOE� NBLJOH�
sure that everything is up to 
speed and that our routines 
are easy to follow and that no 
VOOFDFTTBSZ�TUFQT�BSF� UBLFO��
We also need to make sure 
that we know what we should 
EP� JO� DBTF� B� TZTUFN� GBMMT�
EPXO�� &YFSDJTJOH� QPTTJCMF�

PVUBHF�TDFOBSJPT�PS�PUIFS�QPT-
TJCMF�TDFOBSJPT�BSF�UIFSFGPSF�B�
part of our work routine. 

I took great interest in my mas-
ter studies at ESST and in my 
DBSFFS�*�IBWF�GPDVTFE�QSJNBS-
JMZ�PO�UIF�5FDIOPMPHZ�JO�&445�
and also with a main attention 
on innovation studies. It is in-
OPWBUJPO�JO�QSBDUJDF�UP�XPSL�JO�
BO� PQFSBUJPOBM� FOWJSPONFOU�
XIFSF� XF� BSF� DPOTUBOUMZ� USZ-
ing to see improvements. The 
JOUFSEJTDJQMJOBSZ�BQQSPBDI�IBT�
also helped me in being able 
to see things from a different 
BOHMF� BOE� TVDDFTTGVMMZ� XPSL�
XJUI�DPMMFBHVFT�GSPN�B�EJWFSTF�
CBDLHSPVOE�PG�TUVEJFT��

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

owner of NBO – the RTGS 
(Real Time Gross Settlement 
4ZTUFN
��8F�IBOEMF�DPMMBUFSBM�
management and manage the 
/PSXFHJBO� HPWFSONFOU� DPO-
TPMJEBUFE� BDDPVOU� XIFSF� QSJ-
vate banks provide payment 
TFSWJDFT� UP� UIF� HPWFSONFOU��
The government’s liquidity 
JT� DPMMFDUFE� JO� /PSHFT� #BOL�
BU� FOE� PG� UIF� EBZ�� 5IF� CBTJD�
QSJODJQMF� PG� B� QBZNFOU� JO� UIF�
35(4�JT�UIBU�JU�JT�mOBM�BOE�JSSF-
WPDBCMF� BOE� GPS� B� TFUUMFNFOU�
JOTUSVDUJPO� UP� CF� TFUUMFE� UIF�
CBOL� NVTU� IBWF� TVGmDJFOU� MJ-
RVJEJUZ��-JRVJEJUZ�DBO�CF�FJUIFS�
EFQPTJU�PS�DPMMBUFSBM��8F�PQFO�
for settlement at 05:30 and 
are open until 16:35. During 
the day various settlement are 
sent through the system; se-
DVSJUJFT�TFUUMFNFOU�TFUUMFNFOU�
PG� EFSJWBUJWFT� OFU� TFUUMFNFOU�
CFUXFFO� UIF� CBOLT� HSPTT�
TFUUMFNFOU� F�H� TFUUMFNFOU� JO�
NOK. 

What is the difference be-
tween central bank reserves 
and private account money?
�� "� DFOUSBM� CBOL� JT� BT� NFO-
UJPOFE� UIF� CBOL� PG� UIF� DPN-
NFSDJBM� CBOL�� UIF� CBOLFS�T�
CBOL�� /PSHFT� #BOL� JT� DPO-

OFDUFE� UP� UIF� HPWFSONFOU� PG�
B� DPVOUSZ� BOE� NBOBHFT� UIF�
DPVOUSZ�T� mOBODJBM� TZTUFN�� "�
private bank provides banking 
TFSWJDFT� UP� CVTJOFTTFT� JOTUJ-
tutions and individuals. In Nor-
XBZ������PG�BMM�CBOLT�IBWF�BD-
DPVOUT�JO�/PSHFT�#BOL�UP�LFFQ�
their money and for borrowing 
to offset any temporary short-
BHFT�PG�DBTI��

Central bank reserves relates 
UP�IPX�NVDI�NPOFZ� UIF�DFO-
tral bank has at any given 
time. Central bank settlement 
FOUBJMT�OP�DSFEJU�SJTL�GPS�CBOLT�
TJODF� /PSHFT� #BOL� IBT� UIF�
FYDMVTJWF� SJHIU� UP� JTTVF� /PS-
XFHJBO� LSPOFS� BOE� UIFSFGPSF�
DBOOPU� HP� CBOLSVQU�� � #PUI�
DPNNFSDJBM�CBOLT�BOE�DFOUSBM�
banks take in deposits of mon-
FZ��$PNNFSDJBM�CBOLT�SFDFJWF�
UIFJS� EFQPTJUT� JO� UIF� GPSN� PG�
DIFDLJOH�TBWJOHT�BOE�DFSUJm-
DBUFT�PG�EFQPTJU�GSPN�UIFJS�DPS-
QPSBUF�PS�JOEJWJEVBM�DVTUPNFST�
BOE�DBO�EFQPTJU�UIBU�NPOFZ�BU�
UIFJS� DPVOUSZ�T� DFOUSBM� CBOL��
$PNNFSDJBM�CBOLT�TFSWF�JOEJ-
WJEVBMT�BOE�CVTJOFTTFT�XIJMF�
DFOUSBM�CBOLT�TFSWF�UIF�DPVO-
USZ�T� CBOLJOH� TZTUFN� QSP-
WJEJOH� NPOFZ� USBOTGFST� CBDL�
and forth between banks and 

governmental institutions both 
EPNFTUJDBMMZ� BOE� JO� DBTFT� PG�
USBOTBDUJPOT�XJUI� GPSFJHO�FOUJ-
ties. 

Norges Bank manages the 
NPOFUBSZ� QPMJDZ� PG� /PSXBZ�
UISPVHI�PVS�PQFSBUJPOT�XIJDI�
set interest rates and regu-
MBUF� DPNNFSDJBM� CBOLJOH� BD-
UJWJUJFT��$PNNFSDJBM�CBOLT�TFU�
their prime lending rates off 
a spread tied to the rates set 
CZ� /PSHFT� #BOL�� 5IF� DFOUSBM�
bank monitors money move-
NFOU� JO� BOE� PVU� PG� DPNNFS-
DJBM�CBOLT�BMXBZT�XBUDIJOH�UP�
NBJOUBJO�UIF�mOBODJBM�TUSFOHUI�
PG� UIF� DPNNFSDJBM� CBOLT� BOE�
TUFQ� JO� UP� QSPUFDU� EFQPTJUPST��
NPOFZ� JG� B� DPNNFSDJBM� CBOL�
CFDPNFT�JOTPMWFOU�

What would happen if a pri-
vate bank went bankrupt?
�� "MM� CBOLT� XJUI� BO� BDDPVOU�
in Norges Bank have entered 
JOUP�BO�BHSFFNFOU�PO�BDDPVOU�
NBJOUFOBODF� TFUUMFNFOU�
BOE� DPMMBUFSBM� GPS� MPBOT�� 5IJT�
agreement regulates what 
/PSHFT�#BOL�DBO�EP�JO�B�DBTF�
PG� CBOLSVQUDZ�� /PSHFT� #BOL�
IBT� UIF� SJHIU� UP� BQQMZ� DMPTF�
PVU�OFUUJOH�PG�UIF�QBSUJDJQBOU�T�

“In Norway 93 % of all banks have accounts in 
Norges Bank to keep their money and for borrow-
PUN�[V�VќZL[�HU`�[LTWVYHY`�ZOVY[HNLZ�VM�JHZO�¸

- An Interview with Elisabeth Lervik

Norwegian
Central
Banking

Experiences from:

&MJTBCFUI�JT�DVSSFOUMZ�UIF�"TTJTUBOU�%JSFDUPS�*OUFSCBOL�4FUUMFNFOU�$FOUSBM�#BOL�PG�/PSXBZ��
4IF�IBT�BO�VOEFSHSBEVBUF�EFHSFF�JO�&DPOPNJDT�BOE�*5�BOE�TIF�UPPL�IFS�.BTUFST�JO�
4PDJFUZ�4DJFODF�BOE�5FDIOPMPHZ�JO�&VSPQF�	&445�5*,
��8F�UBMLFE�UP�IFS�BCPVU�IFS�DVS-
SFOU�QPTJUJPO�CBDLHSPVOE�BU�5*,�BOE�DFOUSBM�CBOLJOH�JO�/PSXBZ�
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About the infographic:
8IFO�ZPV�USBOTGFS�NPOFZ�GSPN�ZPVS�BDDPVOU�UP�ZPVS�GSJFOE�XJUI�BO�BDDPVOU�JO�BOPUIFS�CBOL�UIF�CBOLT�
have to settle the payment. The key point is that your deposit is a banks debt�UP�ZPV�TP�ZPVS�CBOL�JT�
USBOTGFSSJOH�UIFJS�EFCU�UP�UIF�PUIFS�CBOL��8IFO�ZPV�SFEVDF�ZPVS�EFCU�ZPV�IBWF�UP�NBLF�B�QBZNFOU��4P�
your bank has to make a payment to your friends bank. Banks have their  deposits in the Central Bank 
BOE�USBOTGFST�NPOFZ�UIFSF��5IF�BSF�NJMMJPOT�PG�USBOTBDUJPOT�EBJMZ�TP�/*$4�	/PSXFHJBO�*OUFSCBOL�$MFBSJOH�
4ZTUFN
�DBMDVMBUFT�IPX�NVDI�FBDI�CBOL�PXT�UIF�PUIFS�CBOLT��5IF�SFTVMU�JT�UIBU�FBDI�CBOL�IBT�POF�OFHB-
UJWF�PS�QPTJUJWF�QPTJUJPO�UP�BMM�UIF�PUIFS�CBOLT��5IJT�EBUB�JT�TFOU�UP�UIF�$FOUSBM�#BOL�BOE�UIF�BDUVBM�NPOFZ�
TFUUMFNFOU�JT�EPOF�PWFS�UIF�CBOL�BDDPVOUT�JO�UIF�$FOUSBM�#BOL��"�TFUUMFNFOU�DPOmSNBUJPO�JT�TFOU�UP�UIF�

CBOLT�BDDPVOU�TZTUFNT�WJB�/*$4�BOE�ZPVS�OFX�CBMBODF�JT�RVPUFE�PO�ZPVS�CBOL�BDDPVOU���������

BANKBANK

CENTRAL BANK

NICS

PCMJHBUJPO�BOE� SFBMJ[F�TFDVSJ-
UJFT� QMFEHFE� CZ� UIF� QBSUJDJ-
QBOU�BT�DPMMBUFSBM� GPS� MPBOT� JO�
Norges Bank. Payments that 
are initiated after a bank is 
bankrupt will as a general rule 
CF� SFKFDUFE�CZ�/PSHFT�#BOL�
BOE�UIF�CBOLT�BDDPVOU�XJMM�CF�
CMPDLFE� GSPN� BDDFQUJOH� GVS-
ther deposits or payments.  

What happens with deposits 
if this happens?
��/PSHFT�#BOL�NBZ�IBWF�DVS-

SFOU�BOE�GVUVSF�DMBJNT�BHBJOTU�
B� QBSUJDJQBOU� JO� /#0� SFHBSE-
JOH� SFQBZNFOUT� PG� MPBOT� JO-
UFSFTU� JOUFSFTU� PO� PWFSEVF�
QBZNFOUT�BOE�GFFT�BOE�DPTUT�
GPS�UIF�SFBMJTBUJPO�PG�DPMMBUFSBM��
*O� PSEFS� UP� DPWFS� BOZ� TVDI�
DMBJNT� /PSHFT� #BOL� XJMM� SF-
BMJTF� UIF�DPMMBUFSBM� UIF�QBSUJDJ-
pant has posted. Norges Bank 
NBZ� BMTP� DPWFS� JUT� DMBJNT� CZ�
netting against any deposits 
UIF� QBSUJDJQBOU� NBZ� IBWF� JO�
Norges Bank.

*G�UIF�EFQPTJUT�PS�UIF�DPMMBUFSBM�
QPTUFE�CZ� UIF� QBSUJDJQBOU� BSF�
OPU� TVGmDJFOU� UP� NFFU� /PSHFT�
#BOL�T� DMBJNT� VODPWFSFE�
DMBJNT�XJMM� CF� SFQPSUFE� UP� UIF�
BENJOJTUSBUPST� JO� CBOLSVQUDZ�
PS� UIF�CBOLSVQUDZ�FTUBUF�BT�B�
DMBJN� GPS�EJWJEFOE��"OZ� GVOET�
SFNBJOJOH� JO� UIF� QBSUJDJQBOU�T�
BDDPVOUT�PS�DPMMBUFSBM�CFZPOE�
XIBU�JT�OFFEFE�UP�DPWFS�/PSH-
FT�#BOL�T�DMBJNT�XJMM�CF�USBOT-
ferred to the administrators in 
CBOLSVQUDZ�PS� UIF�CBOLSVQUDZ�
estate.

+PBDIJN�#SÌUIFO
5*,�."�4UVEFOU

KPBDIJN�CSBUIFO!HNBJM�DPN
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images: Proud2Serve, PlasticPals, AJNR, Sandia National Laboratories, Lockheed Martin. 
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TIK MA Student

elinaakre@gmail.com

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 ver-
TJPOT�IBWF�CFFO�mFME�UFTUFE�JO�*SBR�BOE�"GHIBOJTUBO�BOE�JU�JT�FOWJTJPOFE�UIBU�UIJT�DBO�CF�VTFE�CZ�
the police for crown control in the future. Protective earplugs will have no effect as the waves are 
recognized in the inner ear as sound.

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 scan-
ner 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 pur-
poses. Its maximum speed has reached Mach 3, which is three times the speed of sound. This 
NBLFT�JU�FYUSFNFMZ�EJGmDVMU�GPS�BEWFSTBSJFT�UP�IJEF�PS�BUUBDL�5IF�-PDLIFFE�.BSUJO�FTUJNBUFT�UIF�
aircraft to be operational from 2030.

BigDog Biomimetic Robot
Combining pet, soldier and robot, the Defence Advanced Research Projects Agency have for sev-
eral year been developed BigDog, a rough-terrain robot that walks, runs, climbs and carries heavy 
MPBET��8JUI�mOFMZ�NPUPSJD�TLJMMT�JU�JT�BCMF�UP�DPNQMFUF�USFLT�PWFS����LN�DBSSZJOH�B�MPBE�PG�����LH�
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 
TIBSF�UIF�BOJNBMT�BCJMJUZ�UP�DPMPVS�TIJGU�XJUI�UIF�IFMQ�PG�MJHIU�FNJUUJOH�RVBOUVN�EPUT��8JUIJO���ZFBST�
TPMEJFST�XJMM�CF�BCMF�UP�DBNPVnBHF�UIFNTFMWFT�XJUI�UIJT�NBUFSJBM�XIJDI�JT�B�TDJFOUJmD�SFTVMU�PG�CJP-
NJNFUJD�OBOPUFDIOPMPHZ�BOE�HFOFUJD�NPEJmDBUJPO�

Defense Innovations
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Democracy vs. Technocracy  

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.

The Swedish solution is said to be 
a success, but neither for innova-
tion 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 
N u c l e a r  F u e l  a n d  W a s t e 
Management Company (SKB) 
applied to government authori-
ties 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 cop-
per canisters and stored several 
hundred meters underground. 

In theory – a fair and clear stor-
ing method. In practice – a highly 
problematic and controversial 
way of dealing with the problem. 
5IF�TDJFOUJmD�QSPCMFNBUJD�SFMJFT�

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 pre-
senting the cylinders as robust 
and secure technical devices, 
SKB aims to create a technologi-
cal consensus in order to prevent 
public uncertainties. Copper cor-
rosion become a materialization 
of the socio-technical challenge, 

so to say. Implementing geologi-
cal radwaste thus seizes a two-
fold challenge: On one hand, SKB 
and the Government needs the 
approval of the public laypeople 
in order to follow up the agree-
ment and plans made between 
the company and the municipal-
ity to start constructing the reposi-
tory. On the other hand, they are 
facing technological challenges 
regarding the threat of corrosions 
of the copper canisters, which 
also raises disagreement among 

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-
T\S[HULV\ZS �̀� YLZLHYJOLZ� HYL� ÄUKPUN� JVU[YHKPJ[VY`� PUKPJH[PVUZ� ^OLU� PU]LZ[PNH[PUN� OV^�
[OPZ�JVUZLUZ\Z�OHZ�ILLU�YLHJOLK��,_WSVYPUN�[OL�JVUÅPJ[Z�HUK�KLJPZPVU�THRPUN�WYVJLZZLZ�
JVUJLYUPUN�YHK^HZ[L�VɈLY�]HS\HISL� PUZPNO[� PU[V�OV^�JVUÅPJ[Z�ILJVTL�WYVK\J[P]L�� 0M� [OL�
main aim is to reach consensus, the costs tend to be limitations for both innovation and 
for democracy.
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experts. The combination of 
these challenges is what shapes 
the sociotechnical conflict; the 
division between laypeople and 
experts – democracy and tech-
nocracy.  

Consensus in the making
Illuminating the negotiation pro-
cess between lay knowledge and 
expertise in the inSOTEC-project 
reveals a paradox. The reposi-
tory 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 peo-
ple 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 involve-
ment of laypeople does not bring 
upon more democracy nor inno-
vation, but rather a limited kind of 
involvement. What is this involve-
ment 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 
NPSF�FGGFDUJWFMZ�JOTUFBE�PG�nVTI-
JOH�PVU�UIF�VOFYQFDUFE�JO�XIBU�JT�

 “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 
[OLT�TVYL�LɈLJ[P]LS �̀�PUZ[LHK�VM�Å\ZOPUN�V\[�[OL�\UL_WLJ[LK�

in what is said in order to give it weight”

Elisabeth Cassidy Svennevik

ESST MA Student

esvennevik@gmail.com

TBJE�JO�PSEFS�UP�HJWF�JU�XFJHIU�.
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 exter-
nal social safety valve than as 
a voice that actually gets ear in 
the technopolitical negotiation 
process. The local community is 
being included to evaluate pos-
TJCMF�TQJO�PGGT�BOE�CFOFmUT�GSPN�
the nuclear waste management. 

But the technical solution to the 
storing challenge remains non-
discussable, non-questioned and 
set.

Success or failure? 
The stated democratic process 
does not involve, evolve, nor dive 
into the actual technological deci-
sions being taken. In Sweden the 
mSTU�TUPSBHF�TPMVUJPO�JT�DPOTJEFSFE�
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 alterna-
tive knowledge building is being 
obstructed. This leads to a dis-

cursive lock-in and innovative 
stagnation. Poor innovation and 
poor democracy is thereby con-
sidered 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 con-

flicts must be opened up for a 
more balanced dialogue and 
more symmetrical involvement 
of technical experts, local politi-
cians 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 recipro-
cal and interdependent aspects. 
Democratizing nuclear waste pol-

icies means opening up the deci-
sion 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 
GSVJUGVM�XBZ�UP�NBLF�DPOnJDUT�QSP-
ductive and negotiable. Opening 
up the black boxes of radwaste 
means treating lay-knowledge 
and expertise to the same met-

ric. The co-production of techni-
cal and social elements needs 
to be taken into consideration 
if one seizes to fully grasp how 
consensus concerning geologi-
cal disposal can be reached. 
Protests and input from techni-
cal experts as well as public 
opinions and concerns should 
therefore be taken into account. 
Putting emphasis on the impor-
tance of socio-technical interac-
tion – including the population in 
the technological decision mak-
ing process – is what Professor 
Sundqvist and his colleague’s 
calls for in the InSOTEC project.

- Michel Callon- Göran Sundqvist
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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 imply-
ing that wars and people’s suf-
fering is one of the best training 
arenas for a medicinal profes-
sional. However cynical it might 
be, Hippocrates has a point.

6FDOSHO�LQ�WKH�ÀHOG
From the Mongol conquests 
to the war against terror, wars 
have been conducted with cata-

where would medicine 
be without WAR?

strophic outcomes. Lives have 
been lost, and people have suf-
fered a range of injuries. Injured 
and killed soldiers and civilians 
have given medical personnel 
numerous possibilities to experi-
ment, test and improve their 
practices. A famous example of 
wartime medical innovations is 
Florence Nightingale´s inven-
tion of professional nursing dur-
ing the Crimean war. During her 
UJNF�PO�UIF�CBUUMFmFME�/JHIUJOHBMF�
improved the recovery chances 
of patients through organizing 
patient care, setting hygienic 
rules and introducing some of 
UIF�mSTU�BNCVMBODFT�XIJDI�XFSF�
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-
UMFmFME�XJUI�IFS��)PXFWFS�EFWFM-

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

Perhaps one of the more nota-
ble medical science develop-
ments 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 

introduces to wounded soldiers. 
5IF�ESVH�XBT�DBQBCMF�PG�mHIUJOH�
off infections including pneumo-
nia, 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.

Learning by operating 
Why does wars act as incuba-
tors 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 war-
time, in addition to the sheer num-

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 
CBUUMFmFME�

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

time, society seems to have few 
problems with accepting wartime 
innovations.

Where would medicine be without 
wars? After reviewing how some 
QBSUT�PG�UIF�mFME�PG�NFEJDJOF�IBT�
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 
TQFDJmD�NFEJDBM�EFNBOET�QPTFE�
by the battlefield make it easy 
to imagine that general medi-
cal development have at least to 
some degree shifted resourced to 
the particular needs of the battle-
mFME��1FSIBQT�BU�UIF�FYQFOTF�PG�
less violent parts of modern medi-
cine.

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

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 develop-

ment of medical treatments and knowledge.

Tom Christian Nekstad
TIK MA Student

tom.nekstad@gmail.com
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F I G H T I N G  O U R S E L V E S
We are all predispositioned for war. This is probably why we 
WLYPVKPJHSS`�[LUK�[V�IYLHR�V\[�PU�V\[YHNLV\Z�JVUÅPJ[��0Z�JVTIH[�[OL�KYP]PUN�
LUNPUL�PU�[OL�WYVJLZZ�VM�V\Y�OPKLV\ZS`�JY\LS�`L[�THNUPÄJLU[�L]VS\[PVU&

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

- Mark Twain

w h a t  t o  d o  i n  l a c k  o f  c o m b a t ?  

Violent conflict has throughout history 
been a vital driving force accelerating 
human development. Our ancestors oper-
ated in groups and killed each other, then 
invaded and occupied the territories and 
resources left. The most successful war-
riors 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.

Survival of the suppressed
*O�B�NPEFSO�FSB�XIFO�QIZTJDBM�DPOnJDUT�
are perceived as expressions of irrational-
ity and savagery; do we still have some 
needs to be exposed to danger and 
threats? How do we express and chan-
nel these needs in our bureaucratic and 
monitored way of living? Evolutionary the-
ory illuminates an incongruence within the 

expected ways of living in our modern life 
and our instinctive impulses. The modern 
values of peace, law systems, and han-
dling of technology stands in stark con-
trast to our inherited attributes that contain 
a warrior mentality. These are attributes 
UIBU�OP�MPOHFS�BSF�CFOFmDJBM�GPS�UIF�TVS-
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 techno-
logical developments toward a direction 
where humans get replaced by technol-
ogy. This leaves human beings to be pas-
sive supervisors in their own lives. 

Outdated attributes
There seems to be an idea of violent com-
bat as being something unsophisticated 
that belongs to the past. We are heading 
UPXBSET�B�EJSFDUJPO�XIFSF�NPTU�DPOnJDUT�
get resolved without human bloodshed. 
Future and contemporary warfare mostly 
require engineers and ICT personnel - 
meaning that much of our inherited attrib-
utes soon will be outdated in both work 
and warfare. It does influence the pref-
erences of sexually selected traits as an 
obsolete attribute.

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

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 rea-
son why some seek the adventurous and 
extreme outdoor sports. There is a psy-
chological process rooted deep within us, 
which demands presence in our lives. We 
are living in abstract bureaucratic socie-
ties 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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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 confes-
sion. Something, I want to believe, I am sharing with quite a few. 

$QQ�6RÀH�.DOO
Postdoc at TIK, UiO
a.s.kall@tik.uio.no

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 techni-
cal as part of the social and vice 
versa. However, neither the clas-
sic nor the more newly produced 

"OO�4PmF�T� SFTFBSDI� QSJNBSMZ� GP-
cuses on the interface between 
politics and technology, especially 
relating to environment and en-
ergy issues. Her research draws 
on a combination of perspectives 
from science and technology stud-
ies (STS), sociology, history and 
political science. Kall is, among 
other things, interested in pro-
cesses of inclusion and exclusion, 
how actors interact and negotiate, 
DSFBUJOH� NFBOJOH� BOE� EFmOJUJPOT�

In her doctoral thesis, Obstruct-
ing Renewable: The Swedish Par-
liamentary Debate regarding the 
Transformation of the Energy Sys-
tem 1980-2010, she examines how 
the energy system transformation 
has been constructed in the Swed-
ish parliamentary debate, with a fo-
cus on renewable energy sources. 
Using concepts from Science and 
technology studies, and especially 
Actor network theory, she shows 
how the energy politic is a con-
stant tug-of-war over how to classify 
things, what categorizations to make 
and what ideals to turn into goals.

She is currently involved in InSO-
TEC, an EU-supported project on 
radioactive waste management. The 
project aims to explore socio-tech-
nical challenges and combinations 
related to geological disposal. Kall is 
FTQFDJBMMZ�DPODFSOFE�XJUI�TDJFOUJmD�
controversies and how knowledge 
is produced in different practices.

UFYUT�JO�UIF�mFME�PG�SFTFBSDI�IBWF�
been able to change my behav-
ior 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 
TUPSFE�JU�IBT�MFE�UP�B�DPOnJDU��5IF�
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 can-
ister, encapsulating the waste, 
planned to be located 500 metres 
deep down in bedrock, sur-
rounded by bentonite clay as a 
buffer between the canister and 
the rock. Whether these cop-
per canisters, encapsulating the 
waste, will corrode or not has led 
UP�B�TDJFOUJmD�BOE�QPMJUJDBM�DPOUSP-
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 par-
ticipate in the discussion is lim-
ited. 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 proto-
cols 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 impor-
tant that social scientists dare to 
tackle questions about technol-
ogy. Not just the ideas and the 
representations, but how it is 
done. To get involved in these 
issues may seem daunting. But 

maybe that is a sign that it is 
needed. 

As a result of the same research 
project, I was inspired by some-
thing 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 art-
ist Lise Autogena told the story 
of the American artist and stone 
carver James Acord who cam-
paigned for cultural engage-
ment 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 

world, thought himself to obtain 
a radioactive materials handling 
license. Just like Lise Autogena 
FNQIBTJ[FT� +BNFT� "DPSE�T�
work can be questioned but it 
can also illustrate the object of 
art as a powerful political state-
ment. Ele Carpenter, researcher 
at Goldsmiths College, University 
of London, talked about how art-
ists in Japan are re-imagining 
the nuclear industry after the 
Fukushima Daiichi nuclear disas-
ter. Architect Miyamoto Katsuhiro 
has recreated the plans for 
the nuclear plant by mapping 
the scale of the nuclear reac-
tor within the Aichi Arts Center. 
Artists Jon Thomson and Alison 

Craighead are building a Nuclear 
Semiotic Totem to mark time and 
site, and to illustrate the radioac-
tive 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 
0TMP�IF�EJE�JU�CZ�TIPXJOH�B�mMN�
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.

Confessions
of a Lecturer

“I do believe that it is important that social 
scientists dare to tackle questions about 

technology.”
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