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According to the Mayan calendar the world will end on
21st of December 2012. How this will happen is not known.
Some perceptions of the apocalypse invoke volcanos,
flooding and earthquakes, others are referring to meteor
strikes. We do not believe in this. However, having the
apocalypse as a topic for this issue of Teknovatøren allows
us to highlight some of the more long-term apocalyptic challenges the world is facing. Regardless of what an
ancient calendar has predicted or New Agers claim, the
world is facing significant challenges this coming century.
The list of concerns is in fact long: climate change, religious
and cultural differences, economic collapse, ecological
crises, genetic modifications, food shortage, loss of biological diversity, etc. A recurring theme is that technology is
involved in all of these concerns, either as the cause of the
problem or as a solution to the problem. Sometimes even
both. This emphasizes the fascinating duality of technologies; they can be regarded both as solutions to societal
challenges, or as problems in themselves.
People in the academic communities studying technology or people in the environmental organisations are often
divided into technology optimists and technology pessimists. I would rather encourage people to be analytical
about technologies and to study the mentioned duality that
lies within them. We need to be critical about it, but still
regard technology as a great tool that has to be handled
with caution. Whether we like it or not, technological progression will probably not halt any time soon. The best we
can hope for is to try to control its development and use it
for the better of the society.

- Erlend Osland Simensen
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What Will Cause the Apocalypse?
Climate change
The World Bank has recently released the report “Turn Down the Heat: Why a 4°C Warmer World Must be
Avoided”. This report outlines the consequences of a global temperature increase of four degrees, a temperature that could be reached within 2100 even with current carbon emission reduction plans. Such an outcome
would be catastrophic to the planet: extreme heat waves; sea level rise of at least 0.5 to 1 meters by 2100, and
probably more in the longer run; and ocean acidification due to higher concentrations of CO2 in the oceans.
War and terrorism
Ethnic and religious confl icts may increase due to a more globalised world. Climate change will displace
people and make immigrant issues even more pertinent. Overpopulation is another concern, especially
when we know that climate change will impact densely populated countries such as Bangladesh and the
Philippines. Economic crises have triggered world wars before, and the current crisis seems hard to end.
Food shortage is another concern that could trigger a third world war or a series of terror attacks.
Genetics and computers
The development of nanotechnology, super computers and genetics promise enhanced quality of life, but
challenge our defi nition of biology. Although our great grand children might walk the earth, there is no guarantee they will resemble us. Will our doctors prescribe genetic upgrades as easily as they prescribe Prozac
today, or will only the 1% afford immortality while the rest are purged like bad code from a programme? Our
understanding of specific genetic markers is growing rapidly. The cartography of “trait genes” such as the
sprinting gene, ACTN3, could lend a horrible rationale for renewed eugenics programmes.
Where will this end?
With the end? What is the end? When all life on earth is gone? When humans no longer exist? When we have
to bow down to our 2.0 successors? The fact is that the world is changing at an increasing rate, and as we have
demonstrated time and time again, we are rarely mature enough to handle our technological progress. We
know for certain that the world will end, but with every new scientific breakthrough the chances for a man
made apocalypse increases.
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“Replace all those black and grey horses
with pink and yellow horses. Why not?
Everyone likes happy colours.”
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My Super Sweet
Apocalypse
Destroy something and
rebuild something beautiful,
my grandmother would always
say. When a dry summer ruins
the kitchen garden, let’s
grow a rose garden the next
summer. But whenever an
apocalypse destroys mankind,
the whole earth turns black.
Come on? It’s a Tabula Rasa.
We might as well use the
opportunity to create a better
world instead of a darker one.
Everything is burning after the
apocalypse. The sky fell on our
heads and the world stopped
turning. The four horsemen gather
their belongings, fire everywhere
around them. There’s ashes, black
trees, the few survivors pillaging a
nearby village. That’s where every
post-apocalyptic story begins. The
benchmark comes from the famous
19th century writer Mary Shelly
(who also wrote about the monster
of Frankenstein). Her novel The
Last Man describes a world that’s
been ravaged by the plague. This
created a certain sadness by future
apocalyptic writers. Ruined worlds
are a popular setting, ranging from
early romantic literature all the way
to Hollywood blockbusters as I Am
Legend.
Famous are the H. G. Wells novels,
where everyone eats everyone in
the first minutes of the apocalypse.
Or in his War Of The Worlds, in
which aliens from mars accelerate
the whole tragedy. Douglas Adams,
in the Hitchhikers Guide to the
Galaxy even destroys multiple

planet Earths, by the hands of
the uber-bureaucratic race of the
Vogons. In literature surely, the
apocalypse is something perceived
mostly as a problem. The book that
most of my friends grew up with
is Cormac McCarthys The Road
in which the defining cataclysm is
relatively unclear, but it definitely
turned earth into a mess. We shrug.
Post-apocalyptic stories are meant
to be grim. And then we put our
protagonists in those destroyed
worlds, trying to survive. In The
Road that role is given to a father
and his son. In Wall-E it’s a robot
and a cockroachthat according
to rumours, will survive even the
worst apocalypse.
But that’s just a sad biblical
interpretation. The apocalypse
( c o m i n g f ro m t h e G re e k
apocálypsis) is the revelation of
something hidden. In the book
of revelations the prophet John
receives a notice about good’s
final victory over evil: the end of
times. Drawing on Mary Shelly we
assumed a burning planet. Not
the happiest of interpretations. It
clearly shows how much modern
fantasy is still build on the bible.
And the cold war, since nuclear
holocaust is a popular and
more futuristic version. That the
revelation might as well be positive
seems to be no option.
Be creative instead and build
something good now. Civilization is
destroyed. My grandmother would
urge that it offers new chances.
No more stress about taxes, job

Tim de Gier
M.Sc. Political Science
Journalist at Vrij Nederland
timdegier@gmail.com

opportunities, missing a television
show or a new Phil Collins album.
Create a post-apocalyptic worlds
in which everything is new and
shiny. Put Lionel Verney from
Mary Shelly’s The Last Man in a
world with great new houses and
bigger highways. Larger cinemas
even. No more democracy, but
just a system in which everyone
automatically agrees. It won’t
happen now, but it could happen
after the apocalypse. How do
we know? Rewrite H. G. Wells
War Of The Worlds in which the
aliens bring better books, fresher
bread and more wine. Replace all
those black and grey horses with
pink and yellow horses. Why not?
Everyone likes happy colours.
Give the cockroach from Wall-E a
green field with flowers instead of
a waste field. The father and son
from McCarthy’s The Road will
meet urban gardeners instead of
cannibals.
Me and my grandmother don’t
reject the f ictional element
of a tragic nuclear disaster, a
meteor-strike or extra-terrestrial
attack. But a demolished society
doesn’t automatically mean that
it gets worse. Didn’t the ancient
philosopher Cicero say that
we were once good, but turned
creepy after creating a society?
Stop the biblical dark apocalypse
and imagine a super sweet
apocalypse. Let the meteors rain.
We’ll watch society going down
and wait for a greener, happier and
hopefully sunnier post-apocalyptic
world.
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Sweet & Sour Taste in China
Technological Diffusion, Organizational Structure, and Leadership
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“The world’s ﬁrst paint robot was put into duty painting
wheelbarrows. It was developed in 1967 in Bryne, Norway.”

Transferring technology
across cultures and borders creates challenges. But,
should streamlined processes
with focus on short-term profit
be the goal, or would longter m perspectives enable
smoother transitions, by giving more time to build identity
and preserve tacit knowledge
and know-how? I will now
share my experience of transferring Norwegian high-end
technology to China.

A new innovation in manufacturing processes was born. In the
coming 40 years, numerous incremental innovations were made to
widen the market horizons and
follow the technological progress.
These were gradual improvements, like going from hydraulic
drive trains to electric drive trains.
Over time, the company established itself as a heavyweight
actor in the automotive industry,
delivering sophisticated solutions
for automated coating processes.

ABB Robotics in Bryne, Jæren,
Norway has a long tradition of
high-tech automation. It started
out as Trallfa Robot AS in the early
60’s when Manager Nils Underhaug hired the visionary inventor
and constructor Ole Molaug from
Jæren Automasjon. The results
would prove to change the industry. In 1967, Trallfa could proudly
present wheelbarrows painted by
the world’s first paint robot.

The absence of hierarchy so common in the small companies of
Jæren was seen as a vital ingredient in this success. The community
within the company was dominated by enthusiasm and pride,
both of being among the best in
the world, and of the products and
the technologies themselves.

The robot proved to be a great
success, improving both quality and output rates considerably.

In 1985, Trallfa Robot AS was
acquired by Asea who later
merged with the Swiss company, Brown Boveri to form ABB,
a worldwide leader in power and
automation technologies, with

head office in Zürich. Trallfa Robot
would continue under the name
ABB Robotics.
My first experience in China
In 2005 it was decided to start a
satellite business in China with
focus on a more general industry
business. Chinese auto-manufacturing, as well as producers of
consumer products such as
mobile phones, were becoming
important customers. The Chinese
satellite would ensure ABB’s presence in this emerging market. The
process of moving the technology
and knowledge thus began gently, by first moving production of a
small robot series.
My own Chinese experience
started in 2007. At that time, I was
leading the R&D project of small
painting robot in the company’s
R&D department in Bryne. When
given the opportunity to travel to
China to implement my project in
the newly established R&D and
production department in Shanghai, I enthusiastically accepted.
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“As project leader, my philosophy for building a healthy
and dynamic working culture across cultural di erences
was founded on a creative approach and an open mind.”
I saw this as a golden opportunity
to make a positive contribution to
the globalization of robot technology. I was also looking forward
to get to know a new culture and
meet people from different backgrounds, with different approach
to the industry. I was ready to
embark on a journey of knowledge and cultural exchange.
As project leader, my philosophy
for building a healthy and dynamic
working culture across cultural
differences was founded on a creative approach and an open mind.
I considered it important to teach
how to tackle unforeseen situations and solve problems “hands
on”. This strategy I quickly understood was new to the traditional
Chinese mindset, but was one cultural barrier I was determined to
solve. I wanted to show that one
can think outside the box, and that
controversial solutions are welcome and necessary criteria of
success. I emphasized open communication across the different
departments involved in the project, making sure everyone had
a relationship to the product we
were building. This created a feeling of ownership, and a certainty
that everyone would do their best
to ensure the product’s success.
It was the same feeling I’d experienced myself during my time in
Bryne.
These creative and constructive
abilities turned out to be useful,
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since as common in innovative
processes, everything did not
happen according to plan. Still,
thanks to the abilities of my Chinese team to adapt and solve
problems, the project turned as
a success in every way. We delivered both on budget and on time,
but most important of all, we delivered on the product. We built a
robot that was quality-approved
both according to production,
maintenance and sales. The robot
entered the international market
and is used today for painting consumer electronics such as Apple
products. It is the only one of its
kind in ABB’s portfolio.
My experience of China had been
everything I had hoped it to be.
As a young manager, I left with
a feeling of accomplishment. I’d
given my Chinese colleagues an
open and creative working culture, showing that thinking outside
the box can result in solid performance.
A strategic move?
In 2009 during the height of the
financial crisis, the time was
critical for ABB to make a strategic move, and the decision was
made that the entire ABB Robotics, except the R&D department,
were to be moved to China.
The challenge was clear: During the next couple of years,
ABB Robotics China would need

to build up a large professional
staff, who were capable of mastering the technologies developed
by ABB Robotics during the past
40 years. They would deliver the
same type of robot series, with the
same kind of quality, complexity
and schedule that had been the
basis for the success in Bryne.
Having seen the potential of my
Chinese team, I knew that they
were ready to meet the challenge
head-on. So when I was offered
a position as senior engineer, I
thanked yes, looking forward to
being part of a great event. I was
one of five experts from Norway
who would move to Shanghai with
a mission of recruiting and training the local talent.
When I arrived in China, it became
evident that the management for
the Chinese division was under a
lot of pressure from head office in
Zürich. Adding to the short time
frame, their budget was very limited, and the company was going
to become significantly larger
than what we had seen in Bryne.
There was little room for considering the complexity of the
knowledge that would have to
be moved across the world. To
accommodate for the increased
company size, and to lay a foundation that would accommodate
future growth, it was decided that
a traditional hierarchical organizational model would be employed.
Inherent in this model are clearly
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Martin Bredeli (no. 2 from left) and the project team with the first mass produced paint robot (IRB52) in front.

defined departments and vertical lines of reporting. In addition,

team. What about sustainability, I wondered. I felt the chosen

“I believe that innovation requires freedom, ﬂexibility,
agility and a transparent organizational structure.”
comprehensive QA systems were
constructed to compensate for
the uncertainties connected to the
new personnel’s knowledge base.
I got a bad feeling. On the one
hand, the QA systems and the
structure could act as a safety net,
ensuring that inexperienced personnel had clear guidelines. But
on the other hand, the fact that
everyone had their clearly defined
position, with little creative capacity, felt restrictive. This contrasted
the culture of creative solutions
and outside the box thinking that
had proven successful both in
Bryne and with my first Chinese

approach lacked appreciation of
the skilled workers. They were the
ones who had to make precise and
thoughtful decisions in order to
develop the technology and make
timely decisions in the process.
With high-tech products there are
great needs for accuracy, for continual quality assurance, and for
optimal manufacturing processes.
To be able to meet these needs,
workers need in-depth knowledge
of both the technology, the craft,
and the production processes.
Furthermore greater and greater
demands were placed on profits,
and targets for the annual produc-

tion quantity increased yearly. The
hierarchical company structure
increasingly felt like it was limiting
the opportunities of cross-discipline interaction. It all felt like the
company was evolving from being
a small local tailor, lovingly sewing
her own collection, into a sweatshop where nobody had any feel
for the product, and where each
worker’s commitment was only as
strong as his contract.
I believe that innovation requires
freedom, flexibility, agility and
a transparent organizational
structure. From a management
perspective, this requires willingness to invest in trying out ideas
that may not guarantee immediate returns. Uncertainty is inherent
in the innovative process, just like
innovation is inherent in implementing a high-tech production
line. Thus, it is the responsibility of
management to ensure the neces-
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sary internal
infrastruct u re t o
p r o mote
the

innovative process,
and to build
security around the
necessary risk-taking
activities of its employees.
This entails developing an
accepting culture with open dialogue, creating an environment
where critical ideas are accepted
and nurtured in a systematic manner.
In ABB Robotics China, I felt that
the exact opposite was taking
place. Each worker’s assigned role
became more important than the
result. The lack of communication
between departments in this case
not only led to misunderstandings
and lacked cooperation, but since
this was a multicultural company
separated typically with western
leaders and Chinese workers,
this also led to a cultural division.
Few western leaders seemed to
understand the average Chinese
workers’ mentality.
Furthermore, the centralization of
power led to low-level managers
becoming increasingly indecisive. Decisions were passed up to
middle management, who in turn
failed to make constructive and
critical decisions. Ground level
operators who saw this failure
had no voice on the matter, and
they were unable to contribute
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to a change. Moreover, thorough
training, competence building and
employee follow-up were forced
to take the backseat. Management seemed unwilling to invest
in their employees. This caused
major turnover, and skilled workers disappeared along with
expertise. My hopes for building
a sustainable business dwindled.
I decided to leave the company.
Ref lecting on the critical event of moving the
entire production unit
across the globe,
a n d t r a n s f e rring the large
a m o u n t
of tacit

k n ow l e d g e ,
w o u l d
be imposs i b l e w i t h i n the given time
frame. Realizing this, management
should be open for other options,
such as a more long-term, gradual transition. I’m convinced that
this would be more fruitful in the
long run, even economically, since
the organization would keep the
tacit knowledge alive. What was
done instead can be seen as an
attempt of codifying the knowledge, embedding it into written
rules and procedures.
Especially in stages of massive restructuring, willingness to
change and the capacity to innovate is of vital importance. How
can one expect innovative processes where there is no room
for innovative thinking? I believe
a vital management decision
involves finding a structure that

elevates each individual’s feelings
of belonging and participation. My
understanding is that appreciating
operators’ expertise and their contribution can be as important as
high-level strategies, when building an organization from scratch.
Furthermore, I believe it is important for western managers coming
to Asia to have an open mentality,
working actively to close the cultural gap rather than increase it.
My two visits to China gave me
two very different pictures. On the
one hand I’ve seen enthusiastic
creativity and commitment. On the
other hand i’ve seen passive rigidity and avoidance of responsibility.
Between the two opposites I’ve
seen a structure that severely
restricted the actions of
those involved and
a lack of proper
training.
Such nondynamic
e nv i ro n ments can
be destruct ive. L a c k
of eff iciency
and sustainability arises when
workers are understimulated and stagnating.
Throughout its 40 years in Norway,
ABB managed to build a worldleading industry. My hopes are
that this industrial adventure can
continue in China. However, seeing the constrictions applied by
the company’s western owners, I
find it hard to recognize the Norwegian success. I think there’s a
better way. My experience tells
me that the setup can be done
differently when approached with
openness and creativity. If a company is to truly benefit from skilled
workers, they must be allowed to
be inspired.
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#Crowdsourcing
-A fusion of crowd and outsourcing. An early example is the compilation of the Oxford English Dictionary that received over 6 million contributions from volunteers. While the act of crowdsourcing is nothing
new, it has never been easier to reach willing and able peers. Today
there is an abundance of online platforms for market feedback, brainstorming, research, donation and investment in start-up businesses.

Capgemini @Capgemini
Visit our #LifeSci @Spigit forum: Voice your own opinion, vote on
new solutions, and interact w/ industry experts http://ow.ly/f7Ksc

Statoil ASA @statoilasa
Statoil innovate is an open channel for innovative thinking. What’s
your idea? Statoil #ons2012 http://bit.ly/edeNca

Will E. R. Shaw @WmShaw
I believe that anyone should have the opportunity to invest in startups. That’s why I became a small investor in @Wefunder today.

J.K. Woodward @JK_Woodward
Sandy took almost everything my wife & I owned. In order to raise
money to rebuild, I’m now taking commission requests http://www.
gofundme.com/1gfhb4?pc=fb_cr

Nicolai Hennum Wendt
TIK MA Student
nbwendt@student.sv.uio.no

34% of innovative enter-

prises in the sixth Community Innovation Survey (CIS)
reported that they collaborated with external enterprises and/or institutions.

18,7% of innovative en-

terprises, in the fourth CIS,
co-operated with customers
and suppliers of innovative
enterprises ranked users
and suppliers as their most
important sources of information (CIS 4).

20%

of innovative enterprises ranked users and
suppliers as their most important sources of information (CIS 4).
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The Fear of
Creating a Monster
Genetic engineering. Does the end justify the means?
Genetic engineering is a scientific breakthrough that has given
us hope on curing diseases we
not yet have a cure for. At the
same time it has evoked predicaments that our knowledge on
genetic engineering, enables us
to manipulate our own nature. In
1818, Mary Shelley published the
novel Frankenstein. The novel is
interpreted as a symbol of concerns over the dangers and risks
of science. Do we fear the creation of Frankenstein’s monster?
Genetic engineering techniques
have been used in different areas
such as medicine, agriculture and
research. The process of inserting a gene from one source into a
living organism that not normally
contains it, is called transgenesis.
Is there an underlying risk that
the method of transgenisis will
destroy nature and mutate into
something uncontrollable?
There is a n estimate that the
human body contains between
20,000 and 25,000 different types
of genes. A gene is the basic
functional and physical unit of
heredity, and acts as instructions to make molecules called
proteins. Genes are the chemical blueprints that determine an
organism’s traits. Genetic engineering is thus a technology used
to manipulate genetic material.
Furthermore, genetic engineer-

ing can alter the genetic makeup
of cells. By moving genes across
species boundaries, from one
orga nism to a nother, you ca n
transfer the traits of the cells and
produce a new and novel organi sm. Orga n i sm s a re g iven a
different combination of genes,
which means that the organisms
are given new traits. In nature this
does not occur. How far can we go
on changing genes? What is it that
scares us? The biggest fear lies
in the uncertainty of what effect
genetic engineering will have in
the future.
Genetic engineering is an artificial technology and radically
d i f ferent f rom ot her t y pes of
technologies. Its techniques have
been applied in different fi elds,
such as biotechnology, agriculture and medicine.
O ne exa mple where genet ic
engineering has been applied
in society is in the use of Green
Fluorescent Protein (GFP). This
protein was discovered in the
Crystal Jelly, a jellyfi sh living on
the west coast of North America.
In 1999, Dr. Zhiyuan Gong and his
colleagues at the National University of Singapore successfully
i nteg rated Green F lourescent
Protein (GFP), into the genome of
a zebrafi sh, to function as a living
polluting detector. Businessmen
of Yorktown, Virginia, approached

the genetics team about glowing
transgenic fish, wanting to market
them. They now have a business
in selling these glowing fishes,
named GloFish.
This idea didn’t stop with the
fi shes. GFP have been inserted
into the genome of mice, cats
and dogs. To use a phrase from a
website that is marketing NeonMice “Are your pet mice looking a
bit dull?”. In other words, you can
get a hold of a fluorescent mouse.
Ruppy, or Ruby Puppy, referring
to a cloned beagle that is glowing
red, is the fi rst transgenic dog.
There are many ethical aspects
to think about, where genetics
is taking us. Imagine customizing yourself a new born. Desired
height 1,70 meters, brown hair,
slim, strong, perfect sight, proportional face and smart, social
and can glow in the dark! The list
is long.
Which division of science is going
to give us the right aim? This is
an interdisciplinary question of
concern. Will we fi nd the correct
answer in the academic community or from the politicians? Or
is it perhaps the people who see
business opportunities? Different fi elds of study are relevant:
phi losophy, theolog y, natura l
science, social science, market.
Who will fill the position of the
“creator” in modern society?
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Can Technology
Secure Our
Food Supply?
Nicolai Hennum Wendt
TIK MA Student
nbwendt@student.sv.uio.no
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Today over 925 million men, women and children are fighting
starvation on a daily basis. How can we handle this major
food shortage today, and how will we provide for the expected
9 billion humans of 2050? Would a global diffusion of GM
food be the solution to our food crisis, or would it entail a
more complex and devastating situation?

Africa’s population has been
growing 50% faster than their
gains in food productivity, and
the output per hectare is significantly lower than in developed
countries. Hybrids and genetically
modified (GM) seeds are generally believed to have contributed
to more than 50% of maize yield
gains in the USA during the 20th
century, but are still used by only
a small percentage of farmers in
developing countries. Why are the
adoption rates of modern agricultural inputs such as GM seeds so
low in developing countries?
To understand the reasons behind
the low adoption rates, it is important to remember that agricultural
technologies have different effects
depending on several local factors, such as soil quality, rainfall
distribution, etc. Hybrid- and GM
seeds both require a high level of
knowledge and technology, and
perform best under good production conditions and good quality
control. New technologies must
be adapted to local environments,
and they must get into farmers’
hands. The early GM variants
were not well adapted to the local
African consumer markets, or for
local agricultural conditions; and
the lack of technology, knowledge
and funding inhibit developing
countries in adapting the various
breeds themselves.

High-tech far ms vs.
smallholding
It is important to differentiate between high-tech
farms and smallholding.
In developed countries,
most agriculture consists
of large high-tech farms,
whereas in the developing countries the majority
consists of smallholders.
There are at least two reasons why large-scale farms
may be better at the process of adoption: Handling
knowledge diffusion and
managing adoption risk.
Smallholders are increasingly tr ying to address
both of these challenges
through local co-ops and
knowledge circles, but they
are too few to impact overall food production.
In many cases the price
of fertilizer and hybrid- or
GM seeds are high relative to the price of grain. In such
cases cheaper open pollinated
variety (OPV) seeds may offer a
better profit for smallholders. This
is largely because OPV’s can be
recycled with little or no yield
loss, while 2nd generation hybrid
seeds, will geminate, but lose their
advantage after the fi rst season,
and can become close to useless.

The GM seeds are even modified
to give sterile seeds, forcing farmers to buy new seeds each season.
Better credit systems and subsidization are paths that can alleviate
this negative factor. Still, the yield
gaps between actual yield and
attainable yield are much larger
that what is to be expected from
economics and risk aversion.
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“Even minor tampering with nature might bring serious consequences, as it did with the introduction of the insecticide DDT.”

Conser vatism
– in this case
caused by
fear - is a fact o r k n ow n t o
inhibit diffusion
of new technologies.
gies.
The farmers fear
ar that
they will not be able
ble to sell
their crops because
use of consumer concerns about GM
food (EU regulations).
ons). Others
fears dependency
y of the multinational corporations,
ations, whom
sell and produce
e the seeds,
fertilizers and herbicides.
bicides.
The fear of long-term
-term
health effects
The fears of regulagulators and policymakers
akers
in developing countries
untries
correlate better with the
general concerns iin d
devell
oped countries. Long-term
health effects of GM foods on
humans are still unknown, as GM
foods have not been adequately
tested, but recent research published by Séralili et al. 1 have
shone new light on the issue. Their
research on the health effects of
herbicide-tolerant genetically
modified maize, and small concentrations of the herbicide alone
in water, were studied over 2 years
in rats. In females, all of the treated
groups died 2–3 times more fre-

quent, and more rapidly. Similar
results were also visible in 3 male
groups.
Another fear spurs from the
increasing use of herbicides and
pesticides. With crops modified
genetically to be resistant we can
apply the herbicides and pesticides in new ways, i.e. dusting
the entire field. This leaves much
more trace elements of pesticide and herbicide in the food.

1
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2

GM food can
thus be dangerous indirectly, by
lleading to higher
build-up levels of
bu
these chemicals in our
bodies. There
Th
are over 20
different pesticides
pes
and herbicides, and in combination
with each other they may
have unknown
un
additive
effects on
o our health. The
large co
corporations who
produce the pesticides,
herbicides and GM seeds
herbicide
are hand
handling this by lobbying gover
g
nments to
increase the legal trace
increas
levels in
i food products.
The re
regulation for residues iin food and feed,
in Norway,
Nor
has been
amended 8 times since
20102. Even minor tampering
with
ith nature
t
might
i
bring serious
consequences, as it did with the
introduction of the insecticide
DDT. This toxic chemical is very
persistent, and its use caused a
marked reduction in local bird
populations. Worries about the
documented accumulation of
DDT in humans, together with a
broader environmental concern,
led to prohibitions in several countries.
Gene transfer to non-target species via cross-pollination, which

http://www.sciencedirect.com/science/article/pii/S0278691512005637
http://www.lovdata.no/cgi-wift/ldles?doc=/sf/sf/sf-20090818-1117.html
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may lead to the creation of resistant “super” weeds and other
environmental risks is yet another
concern. We would then have to
move away from the efficient and
“relatively good” products, back
to stronger and more dangerous
pesticides and herbicides.
In spite of these potential dangers, short-term fears of hunger,
disease and death may very well
trump fears of long-term environmental- and health effects from
GM food. However, todays GMand hybrid crops have roughly
the same yield and nutrition
level. Smallholders can drastically
increase production with hybrid
seeds, which negates the argument that GM is necessary to meet
global food needs. In addition
there are cases where development of OPV’s, inbreeds and
hybrids moves faster than with
GM seeds, because of the patent
system. Still, we should not forget
that GM crops have a lot of potential and can lead to specialized
products, with new and enhanced
features.

• Food security depends on
less than 0,008% of all plants.
• We only farm about 150 of
some 380.000 plant species.
• 30 of these account for more
than 85% of global production.
• Genetic diversity within
these species is worryingly
narrow, and the likelihood of
natural resilience to pests,
diseases and potential environmental changes is low.
• During the past century,
roughly 75% of crop diversity was lost from farmers’
fields, and additional loss
through GM cross-pollination
is an issue that raise concern.

Te c h n o l o g y a l o n e i s n o t
enough to close the gaps.
Technology’s role has become
displaced in the 21 century, as
policy-makers are transferring
responsibility by looking to science to solve our problems. We
have to deal with policy issues
such as the lack of regulation,
k n ow l e d g e a n d t e c h n o l o g y,
financing and risk, and distribution networks. Securing our food
supply requires massive public investment in institutions and
infrastructure. Ways to deal with
this challenge are not limited to
increasing yields, but should also
include a re-evaluation of the
present allocation of this scarce
resource, find ways to reduce this
unsustainable population growth,
and replenishing our nutrient
depleted soil.
It is worrisome that we constantly
look to technology to solve our
problems - often caused by a
technology introduced earlier. It
is said that humans have changed
the earth more in the past 100

years than we have in the rest of
our 200.000 years existence. Most
of this change is a result of technological change – human progress.
It is not hard to picture a golem of
technology, blinded by our ignorance and short-sight, rampantly
undermining the conditions for
our survival – further.
I ask again, would a global diffusion of GM food be the solution to
our food crisis, or would it entail
a more complex and devastating
situation?
References:
• Azadi, H. & Ho, P. (2010) Genetically
modifi ed and organic crops in developing countries: A review of options for food
security. Biotechnology Advances #28,
160–168, Elsevier.
• Dethier, J. & Effenberger, A. (2012) Agriculture and development: A brief review of
the literature. Economic Systems #36, 175–
205, Elsevier.
• Food and Agriculture Organization of the
UN - http://www.fao.org
• Sissel Rogne, Director of The Norwegian
Biotechnology Advisory Board.
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Forget about global warming, biological warfare and
nuclear radiation. By the year 2045 our fragile biological
bodies will no longer be a cause for concern. Death? Ha!
I laugh in thy puny face! The technological singularity
will already have rendered us immortal. You and me,
more powerful, intelligent and happy than ever before!
If you were to spend the same
amount of money on a computer today than you would forty
years ago, its processing power
and memor y capacity would
have increased a billion times.
The smartphone in your pocket
is a million times cheaper, a hundred thousand times smaller, and
a thousand times more powerful than an IBM mainframe from
the 1970s. Still, most of us utilize these amazing advances in
technology to play games where
we lob angry birds at evil pigs.
If we think really hard about the
future of computer technology,
we ponder about whether to buy
the iPhone 5 or wait another year
for the upgraded version. However, some think further ahead, to
a time where we have advanced
to godlike versions of ourselves,
existing as part of a computer network that encompasses the entire
universe. “Sounds unlikely”, most
would say. “Impossible!” others
would declare. But is it really such
a far-fetched thought? Some of the
brightest minds in science and
technology would answer a definite “no!”
Let’s go two thousand years back
in time. Back to Jesus. Nobody had
heard of the Internet. The cloud
was a place where you gained
immortality by living happily with
God and his angels, not a network
of servers where your documents,
photos and Facebook updates

were stored. Modern medicine,
computers or nanotechnology
were not yet conceived. Still, Jesus
cured the sick, gave vision to the
blind, and turned wine into water.
He was the world’s first technology
pioneer, accomplishing feats that
we are in the mere beginnings of
researching today. His grand finale
was when he ascended into the
heavens to sit at the right hand
of God. The dream of uploading
oneself into a computer, living forever in the cloud, made to look
like child’s play by a carpenter’s
son almost 2000 years ago.
Think of all the knowledge that
existed when Jesus was born. Now
move forward to the year 1500.
What has changed? The renaissance is at its height, Leonardo
Da Vinci has just finished the Last
Supper, and most importantly, the
amount of information in the world
has doubled. The author and polymath Robert Anton Wilson dubbed
this “the Jumping Jesus Phenomenon.” While it took 1500 years
to double the information in the
world from 1j to 2j, it would only
take another 250 years to reach 4j,
150 years to reach 8j, 50 years to
reach 16j, 10 years to reach 32j, 7
years to reach 64j, 6 years to reach
128j, and so on. Wilson estimates
that the current doubling is happening twice a year. A perhaps
more familiar theory of exponential growth is Moore’s Law, named
after Intel co-founder Gordon E.

Moore. In a paper published in
1965 he noted that the number of
components in integrated circuits
had doubled every year after the
invention of the integrated circuit
in 1958. From 1971 to the present,
microprocessor transistor counts
have doubled roughly every 18
months with stunning accuracy.
So, we have exponential growth
in processing power predicted
by Moores’s Law, and an everincreasing acceleration in the
total amount of information in the
world predicted by the Jumping
Jesus Phenomenon. What happens
when computers become more
intelligent than humans? When the
amount of information in the world
doubles faster than we can comprehend? We will have reached
the technological singularity!
The mathematician John von
Neumann coined the term technological singularity in the 1950s. He
described it as an “ever accelerating progress of technology and
changes in the mode of human
life, which gives the appearance of
approaching some essential singularity in the history of the race
beyond which human affairs, as we
know them, could not continue.” In
other words, the technological singularity marks man’s intellectual
event horizon. After this point, our
cognitive capacity will become
obsolete compared to the vast
processing capacity of computers.
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While this might sound like a science fiction novel to most, the
concept is being embraced by
some of the planets brightest
minds. Raymond Kurzweil, the
American author, inventor, entrepreneur and futurist, is among the
leading members the singularity movement. He wrote his fi rst
computer program at age 14,
and is best known for the invention of the flatbed scanner and
text-recognition software for the
blind. Kurzweil predicts that we
will be able to reverse-engineer
the brain by the mid-2020s. A few
years later, computers will have
human-level intelligence. By 2045
the singularity will have arrived.
Others are more skeptical. In an
interview with Forbes Magazine,
Microsoft co-founder Paul Allen
said that understanding the brain
is like “… being a medieval blacksmith trying to reverse engineer
a jet plane.” The biologist Dennis
Bray argues that although the brain
might act in similar ways to electronic circuits in some sense, “they
are set apart by the huge number
of different states they can adopt.
Multiple biochemical processes
create chemical modifications of
protein molecules, further diversified by association with distinct
structures at defined locations of
a cell. The resulting combinatorial explosion of states endows
living systems with an almost
infinite capacity to store
information regarding
past and present conditions and a unique
capacity to prepare for
future events.” The ones
and zeros that computers
operate in suddenly don’t
seem that impressive.
Whether we believe the singularity will happen in 2045 or not,
we shouldn’t dismiss it as a fringe
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idea put forward by wealthy computer scientist with too much free
time on their hands. It’s a serious hypothesis that most likely
doesn’t deserve the answer if,
but when. Some might find it difficult to imagine ourselves as
cyborgs, complete with artificial
organs and infinitely enhanced
brains. But we are already on our
way. Our bodies are enhanced by
contact lenses, pacemakers and
titanium hips. The moment we
don’t remember a date, our arithmetic capacity falls short or we
want to share a photo with friends,
our smar t-phones are within
reach. Why should we not be able
to build extra memory into our
brains, take photos with our eyes,
and send information through a
virtual form of telepathy?
Of course we don’t necessarily
have to upgrade our biological
bodies. We could just upload ourselves into computers. But would
it still be us? Are you the same
person if you become digitized,
emerging a billion times more
intelligent in the process? Would
we feel love, happiness and the
other emotions that make life what

it is? Would we turn into hypereffective computers, or bore
ourselves to a never-arriving
death now that we have lost the
drive to complete what we set out
to achieve within our short mortal
life on earth?
Will the technology be available
exclusively to the rich; further
deepening the class divide in
the world? Will it create different
human races, distinguished by
those that have electronic implants
and those who don’t? And what
about the computers? If they
do end up becoming infinitely
smarter than us, are they going to
tolerate our shameless exploitation of the planet or crush us like
inferior bugs?
The only thing that is certain about
the singularity is that it presents
too many hypothetical scenarios
and questions to be discussed
here. Perhaps Homo sapiens will
cease to exist in its current form.
We might already be on board the
apocalyptic train of technology,
about to face the digital Hades.
Or, perhaps we will re-create
heaven, where we will be taken
care of by the final version of God,
as predicted in Exodus 3:14 when
God told Moses “I will be what I
will be,” passing on a subtle hint
of his future self. It all remains to
be seen. However, if it does turn
out that the singularity will bless
us with a perfect life, nobody has
predicted it more beautifully than
Richard Brautigan.

All Watched Over By
Machines of Loving
Grace
I like to think (and
the sooner the better!)
of a cybernetic meadow
where mammals and computers
live together in mutually
programming harmony
like pure water
touching clear sky.
I like to think
(right now, please!)
of a cybernetic forest
ﬁlled with pines and electronics
where deer stroll peacefully
past computers
as if they were ﬂowers
with spinning blossoms.
I like to think
(it has to be!)
of a cybernetic ecology
where we are free of our labors
and joined back to nature,
returned to our mammal
brothers and sisters,
and all watched over
by machines of loving grace.
- Richard Brautigan

What’s
up?
Here are a few of the central international conferences
on innovation and technology. These forums have
a strong academic profile, and cover topics such as
innovation in developing economies, public sector and
social innovation, and methods and measurement for
innovation. The selection is based on the event calendar
at innoresource.org, a resource portal for innovation
studies.
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Climate crisis, economic crisis, food crisis, social crisis: They are all
present in media front stories. However, seldom is the question raised
if these are something more than just separate crises, each with an
individual cause and solution. This text argues that they must be seen
as systemic crises of modernity.
Climate crisis, economic crisis,
food crisis, social crisis: They are
all present in media front stories.
However, seldom is the question raised if these are something
more than just separate crises,
each with an individual cause and
solution. This text argues that they
must be seen as systemic crises
of modernity.
The transition from the pre-moder n to the moder n, brought
forth by enlightenment, involved
the replacement of the mythical narratives by the mechanical
expression of the world. Nature
became subjected to man`s will
and dominion.
Horkheimer and Adorno put it this
way: “On their way towards modern science human beings have
discarded meaning. The concept
is replaced by the formula, the
cause by rule and probability (…)
For enlightenment, anything which
does not conform to the standard
of calculability and utility must be
viewed with suspicion.”
When sciences enabled man to
master nature and manipulate
things, a transformation occurred.
The thing transformed from being
a thing in it-self to being for man,
whereupon instrumentality enters
the scene and nature must now
justify its existence by its degree
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of usefulness for man. Science
de-mystified nature, and technology helped overcome obstacles
to human expansion such as
the Malthusian population limit.
Expansionism became the imperative, thereby setting in motion
logic of unprecedented economic
growth and materialism.
Commoditization of
everything
T he mater ialistic worldview
helped pave way for the concept
of private property that emerged
in the 17th century. This process
involved enclosure of commons
and violent dispossession of small
farmers, justified by enlightenment thinkers like John Locke. His
argument was based on man’s
God-given obligation to improve
land for commercial purposes
that signifies an early step of the
transformation of nature into a
tradable commodity (for man).
Improvement in this sense meant
preparing the land for increased
productivity and maximizing its
commercial potential.
The dualistic character of modernity is salient in the separation of
the economic and political sphere
in which land, labor and money
find their expression in the market
as tradable commodities attached
with a price tag. Instead of being

socially and traditionally embedded, land (rent), labor (wage) and
money (interests) become inputs
in the economic rationale of supply and demand. Although, price
and value are two different things,
mainstream economists tend
to ignore this distinction which
makes them believe their models are capable of expressing real
value. Hence, the origin of growth
is obscured and gives us a deceptive impression that the economy
is an autonomous entity. Such
notion allows for an esoteric language saturated with mysterious
connotations of a capricious market with divine attributes. Prior to
the financial crisis of 2008, a great
number of influential economists
believed that the economic system was bulletproof and economic
crisis could not possibly occur.
Technological progress
A l t h o u g h , t h e re i s a c l e a r
correspondence between industrialization and environmental
hazards, it has been suggested
that limits to growth can be overcome by technology. Taking a
narrow approach to technology
and economic efficiency, it might
seem plausible. In reality, however, it seems that the potential
of reducing the environmental
impact is exceeded by the accelerating human expansionism.
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“The old myths are gone although our
inclination toward forming fetishes is
present.”

The green revolution manifests the
complexity of using technology to
manipulate nature. Modern largescale agriculture involves huge
investment in machines, tractors,
chemical fertilizers, pesticides,
herbicides, complex irrigation
systems. Judged by the mere
output produced, it was an unambiguous success: Over the three
first decades of the green revolution the output rose by 250 %.
Unfor tunately energy demand
rose accordingly. Some numbers suggest an increase of 50
– 100 times compared to traditional agriculture. Consequently,
the emission of greenhouse
gases like carbon dioxide, methane and nitrous oxide went up too.
Some other unintended effects
of the green revolution that were
not taken into account were; soil
erosion, water resource depletion, reduced bio-diversity and
decreasing nutritive value, unemployment, poverty, migration and
decreasing food security. Since
fossil fuel is priced relatively low
in the market the economic logic
of this is impeccable even though
it collides violently with common
sense.

technology and large scale systems as convenient problem
solvers. Whether the problem is
a third world famine or first world
obesity, bio-tech solves it. Global
warming has its quick-fix in geoengineering. Economic growth is
promoted as a solution by the use
of market tools like carbon markets, price-tagging pollution and
capitalization of nature. Sustainable development gets substituted
by sustained growth.
Enlightenment sought to bring
mankind out of the shadows of

orthodox tradition and religion
and into the light of reason. The
old myths are gone, although our
inclination toward forming fetishes
is still widely present. The everpresent preach for productivity,
technology and economic growth
is evidence of the idols of our time.
No limit to humans exists. A Tower
of Babel can again be erected so
that man can enter heaven to confront the Creator directly.
Hubris is the most serious of the
seven deadly sins, and stands now
as the chief threat to our existence.

This example is emblematic of
modern worldview. Solution at
a very basic level is overlooked
because of the faith we have in
Horkheimer, Max & Adorno, Th.The dialectic of Englightenment. 2002. Stanford University Press. Page 3.
This could easily be the impression until the ﬁnancial crisis struck in 2008 and revealed an inﬂated economy pumped up with ﬁctitious value. Many of
the most well known economic experts were oblivious to the advent of the crisis.

1
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Walking the Path Paved
With Fossile Fuels
Does Norway’s role as a worldwide ‘pusher’ of petroleum products mean that it has an extra responsibility to reduce worldwide carbon emissions? Yes, I would say. But the ultimate Solution is probably not to be found in a country with five million
inhabitants.
Norway’s energy system is
strange. While Europe struggles
to reach a share of 20% of renewable energy in its electricity
production, Norway’s mainland
production of electricity is close
to fully renewable. This is mostly
due to the abundance of hydro
power. As a result of this, Norway
is regarded as one of the greenest countries in the world. At the
same time, Norway is a world
leading exporter of oil and gas.
Thus, a significant share of the
world’s carbon emissions stems
from Norwegian shores. This
contradiction leads to the comfortable situation where Norway
fulfils many of its international climate targets, and earns money on
the export of resources that emit
carbon dioxide. Hence, it can be
claimed that Norway is responsible for greenhouse gas emissions, although they are not emitted from Norwegian soil. Despite
this responsibility, Norway does
not invest heavily in renewable
energy technologies.

slow in Norway. Compared to
European counterparts such as
Germany, Sweden and Denmark,
Norway lags behind. Look for instance at the rate of the development of wind energy in Norway.
With its long and windy coast,
wind power is a technology Norway has advantages in exploiting. Nevertheless, Norway is an
underachiever in Europe when it
comes to the development of renewable energy technologies.

Wind energy: an indicator.

The reasons behind this are debated in the Norwegian academic
and political communities. Many
researchers have pointed at the

The development of renewable
energy technologies has been
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liberalisation of the Norwegian
electricity market, as one of the
first in Europe early in the 90’s.
The installed capacity of power
stations has increased only by
11% (from 26.889 MW to 29.693
MW) from 1991 to 2010. Thus, the
liberalised market has not provided investors in renewable energy
with incentives. Consistent, longterm framework conditions, a demand pull for additional electricity generation and stable policies

Amount of wind power capacity in a selection of European countries [megawatt]
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for renewable energy can be said
to have been scarce. The lack of a
subsidy scheme has been prevalent, until the green certificate
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“...there is a need for balancing the European electricity
system. Norway could play that balancing role.”
(GC) scheme was introduced in
2012. This is a tradable commodity for renewable energy in the
Swedish-Norwegian
electricity
market. In short, the scheme will
work like this: a tax is added to
the electricity bill in Norway and
Sweden, this tax will then be paid
out as a subsidy to the producers
of new renewable energy.
The introduction of incentives
through green certificates
Green certificates will expectantly add a significant amount of
electricity to the Norwegian and
Swedish market (an estimated
amount of additional 26 TWh annually of renewable electricity by
2020). Thus, incentives to invest in
renewable energy will increase.
However, how efficient such a
scheme will be, and what effect it
will have on the electricity market
have been highly disputed. Introducing extra supply of a good to a
market will, according to basic economics, influence
the prices or the quantity
sold, or both (assuming

that the demand is not inelastic).
Introducing extra electricity to
the liberalised Norwegian market
will lead to a higher consumption
of electricity; it has to be consumed by someone. Besides, if
the demand for electricity does
not increase at the same rate, the
price of electricity will decrease.
A lower price on electricity will
have two possible negative outcomes: i) a higher consumption
of electricity, and ii) lower prices
will give investors in renewable
energy fewer incentives to invest
in, yes exactly, renewable energy.
Another aspect with GC is that it
is technology neutral. The maturity or potential of the technology
is not taken into account when
the size of the subsidy is set. This
means that the funding find their
way to the technology where it can
yield the most profit, regardless
of the type of renewable energy
technology. This is, in an economic sense,
good;

the idea is to use the money in a
way that yields the highest return.
However, the highest return in the
short-term is often mature technologies which have had longer
time to develop in the market. In
Norway this is hydro power. In order to solve the climate challenge
new technologies are needed and
the GC trading scheme can be argued to not give enough support
to long-term development of immature technologies.
Replacing fossil fuels?
If the expected increase in production of renewable electricity is
to have any effect on global carbon emissions, it has to replace
electricity stemming from fossil
sources. In Norway, the most appropriate short-term alternatives
will be to electrify the offshore petroleum sector, or to transform the
transport sector into renewable.
Transforming the transport sector should be seen as more longterm task, which will require huge investments
in new cars, trucks and
infrastructure. Furthermore, the thought about
electrifying the offshore
sector is an interesting
one. Today the offshore
platforms are powered
by

32 TEKNOVATØREN 4/2012
Illustration: iStockphoto

TEKNOVATØREN 4/2012

“... more electricity consumption in Norway per se does
not contribute to the reduction of global warming. Replacing fossil fuel does.”
gas turbines, and one fourth of
the Norwegian carbon emissions
stems from this production. However, if this gas is not burned at the
platforms, it will be exported and
the carbon emitted somewhere
else. Due to low efficiency in the
gas turbines at the platforms this
will cause some decrease in total
carbon emissions. Nevertheless,
an extensive construction of cable
gates and heavy investments in
transmission cables for platforms
with an unknown lifespan should
be questioned. A compelling
question is if other solutions, such
as constructing cables to Europe,
could be more efficient in order to
reduce carbon emissions?
Norway as Europe’s green
battery?
As mentioned, Europe aims for a
20% share of renewables in 2020,
and the development of solar energy and wind power has been
extensive in recent years. This
is particularly
visible in Germany where
the “Energiewende”
has be-

gun. The long-term goal is to
be close to fully renewable by
2050, an enormous challenge
for a country that has the highest
share of electricity consumption
in Europe. Wind power and solar energy has a disadvantage in
that the production of electricity
is unstable; it varies with weather
conditions. This leads to situations
where the production of electricity does not correlate with the demand. Hence, there is a need for
balancing the European electricity system. Norway could play that
balancing role. Hydro power can
be stored in the reservoirs; Norway can import electricity when
demand in Europe is low, and
conversely export when demand
is high. That way Europe can fully
exploit its renewable energy production and Norway can sell its
hydro power at a higher price in
the European market. This is often
referred to as Norway’s possibility to become Europe’s green battery.
It is important to notice that
more electricity consumption in Norway per se

does not contribute to the reduction of global warming. Replacing
fossil fuel does. The short-term
solution for Norway is to replace
fossil fuel in Europe (or more expensive: domestically). The longterm solution is to contribute to
the development of renewable
energy technologies. Something
that probably would be beneficial
for Norway; one day, non-renewables will be exhausted, it lies in
its nature. It should thus be considered a certainty that renewable energy is the future.
In all the talk about what Norway
should or could do in the post-oil
era, we should look to investments
in the renewable energy sector.
Norway has the resources to position itself in this sector. The question is rather if there is political
will to detach from the petroleum
path Norway seems to be stuck
in. Hence, a long-term strategy
for renewable energy technology
development would be the right
thing to do. Not only financially,
but also morally.

33

Are Nations Rich in Oil
and Gas Resources
Climate Laggards?
In the long run, there is a positive correlation between access
to oil and gas resources and greenhouse gas emissions.
Among leading scholars there exist few doubts that the climate
changes we observe today are created by humans, at least to a
certain degree. There is also reasonable agreement on the fact
that most of the changes are created by the burning of fossil
fuels. In Norway we are on track to fulfill our international
obligations in the Kyoto Agreement, but in a large part due to
emission trading schemes and financing of green development
projects abroad. This analysis explores the possibility that rich
oil and gas resources make it less possible for countries like
Norway to cut domestic emissions.
1

Emission of greenhouse gasses
2007

The first analysis explores the effects of the
variables on emission of greenhouse gasses
for the year 2007.

+
GDP 2007

Democracy
2007

The result of the analysis is that a
high score on GDP in a country,
the more likely is the country to
emit greenhouse gases. It also
indicates that a higher score for
democracy gives lower score on
emissions. Furthermore, there is
a positive correlation between
the share of the world’s total oil
and gas production and amount
of greenhouse gas emissions.
Population numbers are not a part
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+
Access to oil
and gas resources 2007

of this analysis because the index
used for emission of greenhouse
gasses is adjusted for population.
However, only the variables GDP
and democracy are statistically
significant in this first analysis.
This means that only the result for
these two variables can be generalized to the entire reality and is
not just valid for the specific countries and timespan of the analysis.
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The analysis is conducted with
the method multiple regression
analysis. Here massive amounts of
numbers are gathered for almost
every country in the world, for
democracy, GDP, access to oil and
gas resources and greenhouse
gas emissions, which are the selected variables. The data is then
fed to a computer program for
statistical analysis. The program
calculates numbers that explains
the effect of each variable.

This 1997-2007 analysis shows that higher
scores on all four variables gives higher emissions. All variables except the one for democracy are statistically significant in this analysis.

2

Emission of greenhouse gasses
1990-2007

+

+

+

GDP 19902007
Democracy
1990-2007

Population
1990-2007

+
Access to oil
and gas resources 19902007

Conclusion
The analyses shown do not prove
that a country with a significant
oil and gas production has higher
greenhouse gas emissions a given year. However, it is possible to
argue that the same country has
a more negative trend in emissions. This means that countries
with a relatively large share of
the world’s production of oil and
1
2

gas have a probability of larger
emissions of greenhouse gasses
over time. An interesting topic of
research in this area could be
which factors affects this relationship, whether it is lack of political
will, the behavior of firms, general lack of will for innovation, or
a combination of these.

Beta values: GDP -0,188, democracy 0,21 and access to oil and gas resources -0,127.
Beta values: Population 0,403, GDP 0,747, democracy 0,048 and access to oil and gas resources 0,541.
Illustration: iStockphoto / Andreas Doppelmayr

Norway’s Potential in the Technology
of Recycling
Statistics show that Norway is one of the best recyclers
in the world. But in keeping with our tradition of exporting valuable raw materials, we’re also exporting our
recycled garbage.
A recycling system can be seen
as a lifecycle of materials. This
lifecycle involves a number of
actors, including producers, consumers, collectors, and recyclers.
We end up with what we started
with, raw materials for the producer. Establishing a successful
lifecycle system requires all of
these actors to evolve together. In
the case of plastic recycling, this
started with an attitude change
among producers, distributors
and consumers.
In some cases, the value of raw
materials make recycling directly profitable. But in plastics,
non-renewable raw materials
are available at lower prices. To

All photos: Grønt Punkt
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compensate for this, a new market was constructed. The basic
idea is as simple as it is brilliant;
those responsible for putting the
materials into the market must be
responsible for recycling them.
In Norway, this has been accomplished by having producers and
importers pay a voluntary membership fee to Green Point, a nonprofit company that ensures the
recycling process.
For this system to work, producers and importers would need
to acknowledge the need for recycling, and they would need to
trust Green Point enough to pay
for their service. This has been
the first step in the Norwegian

success: At present, close to 85%
of plastic packaging comes from
a Green Point certified producer
or importer. The second step involves the next actor in the lifecycle, the consumers. For effective
recycling to be possible, materials need to be sorted. This means
that every single consumer must
make an effort in order to avoid
contaminating the process. Lacking any external incentives to do
this work, the consumer has to
believe in the purpose of this effort, and he has to trust that the remaining system will play its part.
The third step is the infrastructure.
Different materials need to be collected in ways that are convenient
for the consumers, and delivered
to the corresponding recycling
facility.
The Norwegian system has been
a successful demonstration of the
co-evolution of these actors and
processes. Over the past decades,
we’ve all become familiar the
Green Point logo, with garbage
bins and plastic bags of different
colors and materials, and we’ve
learned to appreciate the value
of recycling. Trust and belief has
been vital ingredients: Both consumers and producers are asked
to take part in a voluntary set-up.
Both may at any time decide to
stop their participation, disturb-
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ing the lifecycle. The success of
the system rests on their belief
that the aim is worthwhile and that
each actor can be trusted to do
their job. This turns our attention
to the last actor in the process, the
missing piece of the Norwegian
puzzle; the recycling facility. Currently, most recycled plastics are
exported from Norway to either
Sweden or Germany, where hightech facilities use advanced cameras and special magnets to sort
the different types of plastic. By
completing the lifecycle of plastic
containers, these facilities reward
the efforts of producers and consumers, thus earning their trust
and maintaining their willingness
to contribute.
Even with state-of-the-art technology, these facilities are unable
to make a large enough profit
on their end-results. Green Point
therefore has to pay them to accept the recycled plastic containers from Norway. But this is
an industry in growth, where the
technology is continually evolving. We argue that one should not
judge the potential of an evolving
technology on its current state,
but rather on its potential. In this
respect, we see no reason why
Norway, with its success in every
other step in the recycling process, should not be a player in

the race to develop more efficient
recycling facilities. Remembering how important it is to maintain
trust among producers and con-

sumers, innovative technological
improvements should be a key ingredient in ensuring future of the
recycling industry.
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Who
Fears?
The saying “face your fear” is common for many of us. A logic
inferential, but is this possible if you don’t know when, how and
where your own fear might occur? Can science and technology
solve the individual’s fear, or is this purely a matter of biological
dispositions?
Warfear
Mats Fridlund is a science prof e s s o r a t t h e U n ive rs i t y o f
Copenhagen, and one of his main
research topics has been one of
today’s biggest fears; terrorism.
In order to illuminate the fear
of terror, he connects empirical
cases to the individual notion of
fear. He highlights the issue by
referring to the dualism of technology and science, that, how it
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can act as both a problem solver
and a problem maker.
Fridlund states that terror has
always been a part of our history and that there has constantly
been a fear of different technologies. Back in WWII the major
concern was chemical weapons.
By the use of technology, alarms
were installed to make citizens

aware of planes entering the airspace over London. Gas masks
were developed and delivered,
and people carrying bags containing this became a common
sight. Even instruction videos that
showed how to use the gas mask
were published. When the Second World War ended with the
nuclear attacks on Nagasaki and
Fukushima, the fear of chemi-
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“When the Second World War ended with the nuclear attacks
on Nagasaki and Fukushima, the fear of chemical weapons
was replaced by the fear of nuclear weapons.“

cal weapons was replaced by
the fear of nuclear weapons. This
marked the start of the Cold War,
and a correspondingly strong
coverage on the risk of nuclear
war. Had the access to gas masks
and extensive information about
nuclear war contributed to an
increase or decrease in people’s
fear, or was the amount of fear
unchanged?
It is not easy to give an unambiguous answer to these questions.
The “arms race” between the
Soviet Union and the United States
made the world shiver, and in that
case, science and technology did
not solve any fear - it created one.
Furthermore, some of the citizens
did not even bother acquiring a
gas mask during WWII, although
those who did often felt safer. It
might be that in this case science
and technology had resolved the
individual matter of fear. If we use
our saying from earlier, this might
have been a way for the British
government to say: “face your
fear, as long as the face has a gas
mask to wear.”
The modern fear of terror
Terror is a case of damage to
civilians, and it causes the most
damage in densely populated
areas. The attacks on the World
Trade Center the 11th of September 2001 significantly increased
our fear of terrorism. This terror

attack was a remarkable change
in the modern society, mostly
because of its scope. Fridlund
argues that our society is shaped
by this increase in the fear of terror. For example, cameras and
different forms of physical barricades are common technologies
used to prevent terror. Furthermore, he points out that our new
communication systems have
made it impossible to ignore the
violence and message from terrorists. As a consequence, terror
is designed into our everyday
lives, both individually and collectively. It might be that this design
reminds us of our fear of terror,
and therefore tends to create fear
rather than solving it.

a necessary emotion, because we
learn from them. Human beings
are adaptable, and we don’t want
to seek situations associated with
our discomfor t. Evolution has
developed reactions to fear, such
as the ability to fight. Our brain
and the nerve system have two
ways to react when fear occurs.
One of them is fast, unconscious
and inaccurate, the other more
slow and detailed. In our development, the first tend to dominate.
That means we react fast, but
not necessary right in situations
of discomfort. Fear is therefore
an emotion common to human
beings. There are, however, individual differences as to when fear
turns into anxiety.

Biology doesn’t necessarily
give answers

Our inner biological potential is
constantly interacting with the
sociocultural environment. While
fear is a general, embedded
attribute, anxiety is associated
with negative experiences and
genetic heritage. That means
that fear is constant while anxiety is shapeable. It could thus be
that the “design of terror” both
creates and reduces the amount
of anxiety, not fear, as the latter
is a pure and constant feature
of human nature. In light of this,
maybe we just have to live with
the words: “Face your fear, and
smile to the hidden camera. Face
your fear, it might happen here, it
might happen there.”

The occurrence of terrorism is
arguably very random, and it
strikes innocent people. In that
case, our fears are comparable
to the law of nature, and shaped
by the fact that we all have to deal
with unexpected and sudden situations. If we take Fridlund’s
theories for granted, it might
therefore be necessary to add the
case of biology.
Fear is one of many emotions,
and it is a result of evolution. Different emotions tend to create
discomfort or pleasure, as a way
to control approximation. Fear is
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The Need For STS in the
Time of the Climate Crisis:

A Talk With

Br uno
Latour
In addition to being ranked one of
the 10 most cited scholars in the
humanities and social sciences
in 2007, Bruno Latour is undoubtedly the most influential thinker
in the field of Science and technology studies (STS). As one of
the founders of the field in the
late 70’s, he has published prolifically on a variety of themes,
ranging from theology, to anthropology and philosophy, and more
recently, on the climate question.
On the occasion of Professor
Latour holding the annual Eilert
Sundt lecture at the University
of Oslo, titled ”Terrains Against
Humans at the Time of the Anthropocene,” Teknovatøren sat down
with him for a talk about STS, his
career, and the climate debate.
Thank you for a very interesting
talk, and thank you for taking time
out of your busy schedule to speak
with us, we really appreciate it.
Perfectly normal.

You sort of briefly mentioned how
nature was conceptualized when
you were younger, and we wondered if your childhood and your
upbringing has had an influence
on how you got into academia,
philosophy, anthropology and so
on.
(Laughs) No, I’m from a wine family. Maybe there’s a connection
with wine and yeast. But no, my
family was not connected with
science at all, and actually was not
at all connected with the university. It was a provincial business.
But the wine industry of course
is connected with a lot of other
things.
Yes, Latour is a wine name, is that
right?
My family is from wine. Burgundy.
So you could say I have a connection with Pasteur, with yeast,
that sort of thing. But no, there’s
no connection.

Ruben Solér & Thomas Rye Eriksen
ESST MA Students
cenyon@gmail.com
thomasre2@gmail.com

About developing in French academia, you have said that you were
grateful for getting into American academia, or being accepted
and becoming popularized over
there. Is there a reason why you
were happy to get into America, as
opposed to France? Does it have
anything to do with differences in
intellectual culture?
Ah! Well this is complicated,
because the French system is
organized around competitive
exams. So in that sense I am
completely central to the system,
because I got an agrég garçon,
which is the normal right for intellectuals to serve in academia and
philosophy. So, I have been at the
École de Mines, which is completely central in Paris. So it’s just
that the sorts of topics I have studied, like STS, were completely
marginal, and still are because of
a French investment into a very
rationalistic definition of science.
A book I have just published in
September, is the first time I’ve
had success, in terms of people
suddenly, and I’m 65, suddenly
the French people are realizing
what I’m doing is not so marginal.
But that’s the reason. And the
American scene was much more
interesting in the 70’s, and the end
of the 70’s. STS was an important
component, and the academic life
of the Anglo-American system, of
which you are part here, is better
organized and more lively than
the French system. Not because it
produced more, necessarily more
interesting people, but the average is much better. The French
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“I do not talk to people who do not have an STS
view, I mean, you cannot collaborate on anything
with them.”
are producing exceptional works
sometimes, but the average is not
so good. It’s a different system. It’s
less professional, but sometimes
more exciting.
Speaking of STS, how did you get
into the field, or, you were part
of developing it of course… it’s
a very heterogeneous field with
lots of different disciplines mixed
in with one another. What did you
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hope to achieve, or what attracted
you to that sort of thinking?
Well, I didn’t enter the field, the
field didn’t exist. I went to the first
preparatory meeting in 1976, in
Berkeley. So I was there at the
very first preliminary meeting for
the beginning of the field, which
at the time was mainly already
bringing the two traditions, the
American tradition, the Mertonian

tradition, sociology of science,
with the new Edinburgh, English
people, coming from a Marxist tradition, basically Marxism.
The people from Edinburgh, the
people from York, I think. Mulkay,
for example. These people you
don’t read anymore, but they
were important at the time. And I
added a streak which was an odd
creation of anthropology, because
I was coming from anthropology, I
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had been in Africa. So we added
this third streak. Semiotics also,
the study coming from literature.
And of course a great interest in

religious studies, in which I wrote
my thesis. So for me that has
always been in the back of my
mind, the comparison between

who are my age are still producing interesting stuff, which is very
rare. If you talk to the people in
other fields, they are sort of dis-

“I have my loyalty to the STS scene. I think it’s the best thing in the social sciences.”
philosophy of science, which was
not necessarily the case neither
with the American, nor with the
English, which were very defiant
of philosophy, and completely
defiant of semiotics, and quite
ignorant of anthropology. But I was
ignorant of the American school.
And I learned the English school,
I met all these guys at the time:
Woolgar, Shapin, Pickering, McKenzie, Collins… we are all of the
same generation. So that’s where
we started. All of these people
were there in 1977, there was only
one session.
Moving from the past to the present, I don’t know if you would
agree necessarily, but you would
seem to have made a sort of turn
from some of your earlier projects,
like ANT, or at least from a focus
on it, to what you have been talking about today, with eco-theology
and so on. Has there been a turn in
your thinking, and how would you
describe that process?
Well actually I came to STS with
several questions, coming from

the truth condition, so to speak,
in science, in religion, in technology and in law. So, it’s true that
most of my work that is known
abroad is in STS, but in fact my
fieldwork has been in many other
topics, which I’m now assembling
around the question of the anthropology of the modern. And STS is
for me a favourite field, because
science has been inserted into
so many other topics, changing
the views of science, changing
the views of many other things,
including religon, law, psychology, economics and so on. I would
not say now that my main work is
in STS, but I still pay my dues to
the field, although I haven’t been
to a Copenhagen meeting in…
I’m too busy with other things. But
still I have my loyalty to the STS
scene. I think it’s the best thing in
the social sciences...

satisfied; in linguistics and social
anthropology and so on. Not
much is happening, but most of
these guys who are active in the
field of STS… Collins, Pickering
and all these other guys, are still
producing. It is very rare.

STS?

No, it’s actually… 79, yeah. It’s
been 33 years. And that is abnormal, it shows a resistance.

Yes, yes. Most interesting field.
It still is, which is quite rare for
a discipline, a sub-discipline,
that 40 years later all these guys

And much of your classical work
is still very important for what we
still read it now?
Yes, it has not aged, because science is still so archaic. In a way it’s
a failure, because it should have
aged. All of these things should
have been passé, but they are not.
Still people read with great enthusiasm Laboratory Life. And I am
amazed, I mean, I sell exactly the
same amount of copies, for now
32, no…
It was published in 79, wasn’t it?

Do you think then that STS can still
be relevant in the future, and how
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“We are at war with Gaia. But it is a war we cannot
win. Because if we win we lose, and if we lose, we lose. ”

do you see the field developing,
or how do think it should develop,
in relation to what you’ve talked
about today?
Well, if we are in the anthropocene, then STS is a sor t of
organon, an indispensable starting point. It’s like vaccination for
getting out in youth camp. I mean,
without being vaccinated by STS,
you cannot handle any of these
questions because people have
so absurd ideas about science,
and all of these topics are scientific. Of course it has to evolve,
which is why I have developed a
lot of controversy mapping projects, because it should be sort of
simplified, brought to the masses
so to speak, and integrated into
lots of other practices which do
not necessarily call themselves
STS. But I still think that since all
of these questions are mediated
by the sciences, and that new
ideas about science are necessary to handle the shift, the whole
of science is moving away from
epistemology to be cosmology
or cosmopolitics. If you don’t
have a STS outlook on science,
it is barely possible to talk about
science, (laughs) I do not talk to
people who do not have an STS
view, I mean, you cannot collaborate on anything with them. They
hold a so old idea about science,
and they are very 20th century.
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There is nothing you can do about
it. I mean, I do not follow the field
as closely as I should be, as I’m
very focused with the question of
ecology, but STS should become
completely common education,
although they should also shift to
a much broader definition, so it
should include anthropology, philosophy, lots of other things, and
as an organon, I think, this tool,
which we are developing under
the name of controversy mapping.
I think that’s the way I would want
to develop the field myself.
Tying it into the climate debate
and science, and notions of science: You have been accused by
many of relativizing science, and
that is exactly what has happened:
You mentioned the climate gate.
How should STS respond, or how
do you respond, to that critique?
Unfortunately, yes, we relativized

science. But now, climatologists
are coming to me at cocktail parties and say: “help us!”, because
of course they are now being
attacked by positivists. So they
now realize that their definition,
that their defence of themselves
in the old epistemological way is
completely weakening them. And
we are talking about institution,
we are talking about instruments,
we are talking about money, we
are talking about lobbying, we
are talking about all the things
we have studied for years. But
now they see it is positive, which
it always was… maybe not in the
Marxist position, but in our tradition it was always completely
positive.
And during the lecture, you also
mentioned tr ying to find a way
for the climate people to define
the attacks, to map out the attacks.
Could you elaborate?

“To be surprised by the fact that billions of people
cannot be able to change their complete regiment of
existence in a few years is pretty obvious, but I think
what you say is pretty close, that the presence, of an
apocalypse, present in the head, what Anders [ed. note:
AndersSchwarz Corr] talked about in relation to the
nuclear threat is completely missing.”
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They are very worried, the climatologists, because they are
attacked by other scientists in
the name of science. Whatever
we do when they say: ”Yes, but
there is no disagreement” When
we agree with them, then the
other guys mention the Galileo
affair. So, suddenly the climatologists are attacked by other
scientists, in the name of physics
usually. And it’s true that climate
science is not like physics, it is
sor t of like puzzles of dozens
of different disciplines, it’s an
extraordinary assembly of people. It goes before committees; it’s
horrifying for the classical picture
that physicists have of science. So
they need to be defended. And
the way for me to defend them is
to say: ”Look, don’t try to defend
yourself by the epistemological mode,” because they will be
beaten every time. Defend yourself by what you do, which is these
sciences, it is complex, it’s instituted, it’s costly, it’s made of many
different instruments, it’s made of
an interlinking of many different
disciplines, which actually adds
to the objectivity and solidity,
but which is more complicated
to understand for the public. And
bring that to the public, because
the public can understand that.
And don’t try to defend them as
if you were offended that scien-
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tists are complaining about your
lack of credentials. But of course
it requires a shift in the way they
defend themselves. And they are
themselves very interesting and
divided people, because they are
so worried about what they see in
their computers. So panicked in a
way, so troubled by what is coming. So I think that the relativism
has now finally become positive.
We finally understand that it is
actually the only positive way of
defending themselves. So yes, it’s
relative. Relative to instruments,
relative to the quality of the data.
So then the Americans might have
realized that we might have no
data for meteorology because we
forgot to buy a satellite. And that’s
relativity; with no satellite you
have no data. All of that is understandable by the general public.
So I think on that ground we won,

so to speak.
Moving to the term “anthropocene”, the argument is that we
have entered a new [geological]
era in which the planet is irretrievably marked by human activity, is
what I take it to be. And you speak
of this entity, of ”Gaia,” as a sort of
mechanism to get people to speak
about the same things, or agree
that they are speaking about the
same things. Moving from names
to features, as you mentioned.
To attributes, yeah.
How do you see this practically
happening? How should we proceed to get people to accept that
they’re speaking about the same
thing?
But we are not.
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“I have a good friend who says:”Well, 2050, 2100 is
far away.” I mean, it’s amazing. We have kids. 2050
is now!”
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No, but isn’t ”Gaia” supposed
to be, or do you want to launch
it as sort of an idea by which we
can agree on being par t of the
anthropocene? Maybe I’ve misunderstood you?
No, I think, the anthropocene is
interesting because of where it’s
coming from. It is a name given
by scientists. Which no one
in STS when I started 40 years
ago would have imagined, that
the idea of reflexivity, critique
of science, inclusion of humans
into the data, that we would end
up in the anthropocene. So the
antropocene is a sort of arch-STS
result if you want. It is so amazing to think that people who are
geologists include humans in the
very object, when we had discussions 40 years ago about: ”Is it
true that humans are involved in
the production of knowledge?” It
is not that we are not involved in
the production of knowledge…
So that is the anthropocene. Now,
Gaia is a different figure, which
includes a lot of other stuff coming from mythology, theology,
art, and which allows in my view
to shift the conversation away
from the unity of nature, from the
agreement, from the consensus,
from all these terms which have
been associated so far with the
ecological movement. But we are
back to nature, I mean you have
your own tradition here in Nor-

way with Deep Ecology. Gaia
is not part of Deep Ecology, in
a way it is a completely bizarre
entity. So all the things I’m trying
to do now in a series of lectures I
have given in Edinburgh in February, is to try to shift, to detect the
originality of the figure of Gaia.
So it doesn’t assemble people
in agreement, it’s not something
on which we agree. In Lovelock’s
term it is actually something we
fight against. We are at war with
Gaia. But it is a war we cannot
win. Because if we win we lose,
and if we lose, we lose. So it’s a
sort of asymmetric war, of which
we have no tradition of thinking
about. It is also linked to a lot of
apocalyptic talk, which is important to take seriously I think, to
New Age stuff, which needs to be
taken seriously also. It’s a field of
contention for lots of things which
seem to be more exciting and
interesting than the old debate
about nature: Are we socially
constructing it or not? This is
completely passé, because at
the time of the anthropocene the
argument about social construction is completely moot.
So, if we can further the question,
what is it specifically that you want
to achieve with this reconceptualization, or by introducing Gaia?
Politics. I try to, or I am still in the
line of work on Politics of Nature,
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“We are the ones prepared to handle the fact that human and
non-human are the same concatenation of agencies. And you cannot expect that from economists, you cannot expect that from
linguists, you can barely get a nod from the political sciences.”
which was written in a very traditional political, philosophical tone:
Constitution, parliament, separation of power and those sorts
of things. But it was missing the
urgency and the anthropological
dimension, so basically it would
be to rewrite the argument of Politics of Nature and The Parliament
of Things in a less naïve way, by
taking seriously anthropology,
theology, and unfortunately conflicts. War. There are enemies
in Politics of Nature: Schmidt is
there… but it’s not there with the
level of urgency, and tragedy. Politics of Nature is not a tragic text,
it’s written in the Rousseauist
tone. And that’s about what, 15
years ago? Now, the time is more
dramatic.
Last year you gave an interview
where you said you would agree
to that, in regards to the climate
crisis, we might be in a sor t of
slumber. Why do you think this is?
Why are we hesitant or unwilling,
or not able to act? Is it because the
question is too big, or is it because
it isn’t present enough for us? Is it
how we think about nature?
I mean, I don’t have an answer.
Lots of people are tr ying to
understand that actually, and I
gave an interview last week with
Jim Hoggan, the climate blogger.
We tried to discuss why there’s
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such a disconnect between the
size of a threat and the lack of
action. There are lots of reasons
which we list, but none of them
are very good. Size of course,
iner tia, path dependence, all
these things. None of them are
very clear. To be surprised by the
fact that billions of people cannot
be able to change their complete
regiment of existence in a few
years is pretty obvious, but I think
what you say is pretty close, that
the presence, of an apocalypse,
present in the head, what Anders
[Anders Schwartz Corr, editorials note] talked about in relation
to the nuclear threat is completely
missing. So compared with the
nuclear threat, it’s very interesting. And the nuclear threat was
very present, not only as nuclear
winter, but as catastrophe in the
eyes of those who were negotiating. The nuclear threat was mad:
mutually assured destruction. It’s
interesting. Probably a few thousand people were in the position
to decide, were in the position to
push the button, so it was a very
classical way of exercising power.
So, it was classical, it was catastrophe, and it was present in the
mind. It’s quite interesting to compare with this situation which is
much more distributed. Actually
the heads of state, like in America are the ones least concerned
by it, which is surprising, even

in terms of security they should
be the most alerted by it, but it
doesn’t have the same sor t of
presence. I mean, I have a good
friend who says: “Well, 2050, 2100
is far away.” I mean, it’s amazing.
We have kids. 2050 is now! Also,
the other thing is that it’s entirely
known to the sciences. So it’s a
series of mediations to absorb
the threat. You have to go through
models, through data from satellites. It doesn’t have the sort of
presence as the nuclear hallucination. The great thing about
the nuclear threat is that you had
Hiroshima. So it was at least one
very powerful example where
you had a demonstration which
was in the head of everybody.
Which played a very important
role for the scientists, but it was
shared by the public. Now, climate change is something which
is simultaneously very frightening, and extremely easy to
dramatize, like this thing on the
East Coast now, and yet it’s distributed. Actually, I don’t have
an answer to your question, it’s
quite complicated to understand.
Why, simultaneously, it is obvious
that there is nothing in us that is
preparing to take into account
the climate, cause in order to,
you would have to go back to
the druids, or the Vikings, or the
Burgunds, in order to remember that we were doing this at
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the time, but only simplistically,
so to speak. On the other hand
it is something which is obvious, and impossible to tackle.
So it’s also political: What is the
anthropocene? I mean, it’s not
you. It’s not me. It’s collective. Is
it the Chinese? The Americans?
More than the Norwegians?
No, sorry, the Norwegians with
the oil, they are pretty near…
(Laughs) But it is not the African. It is not the Indian. So I
think all of these problems are
so new and so novel that it is
difficult to make it part of a policy. And most intellectuals are
still in that 19th century human
centred mode, and are talking
about humans, not about earthlings. And here, STS again, this is
very important, we are the ones
prepared to handle the fact that
human and non-human are the
same concatenation of agencies. And you cannot expect
that from economists, you cannot expect that from linguists,
you can barely get a nod from
the political sciences. I mean,
the political science institutes,
they are completely out of touch
with anything having to do with
non-humans. They are still complaining about the fact that STS
is still talking about non-humans,
and these fights are completely
amazing at the time of the
anthropocene.

And non-humans as things that
have agency, but do you think that
might be because still a lot of people seem to have a lot of trouble
with how you and STSers define
agency? Perhaps because it’s so
closely linked with human action?
Or a prime mover, or something.
Do you think agency and how it is
defined in your writing might be
problematic, that people have a
problem with accepting that nonhumans have agency?
Problematic in which sense?
Well, many would argue that nonhumans do not have agency.
Ah, well… those are the old guys
from the 20th century. I don’t talk
with those guys. We take medication, and we have cars… I don’t
talk with them.
Some scholars are talking about
this time as a kind of metamodernistic time of thinking? Do you know
the phrase?
No, no. Hypermodern…?
It’s hard to explain in a short sentence, but it’s pretty much, from
my perspective, it was very much
alike what you were talking about;
about Gaia. It’s a totally new entity
which kind of looks back on the
so-called postmoder nism and

moder nism, and sees them as
binar y oppositions almost, and
makes kind of a middle way.
Who are these metamodernizers?
It was coined in 2010. I can’t recall
his name right now, but it’s the new
topic among a lot of social scientists. What you were talking about
has some links to what other scholars call metamodernism.
M ay b e I ’ m a m e t a m o d e r n izer without knowing. Reflexive
modernity, second modernity?
Yeah, it’s reflexive modernity and
postmodernity actually, kind of,
from this meta perspective.
Modern terms, yes. I know no
expression in which ”modern”
is useful.
You have rejected the terms ”modern” and ”postmodern”?
Yes, they don’t register anything
important. In my sense nothing
is helped or clarified, or categorized by whatever thing you
add before… ”post,” reflexive”
(laughs). Moder nity is a way
of… but now I will define it differently because of a new book
I’ve published. But maybe I am a
metamodernist.
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Confessions
of a Lecturer
The very same day as the TIK
board approved my application for a PhD scholarship at the
TIK Centre, I gave a seminar for
a group of phD students from another centre at the same university on how to write opinion pieces
and have them published. Being
at the time the editor of the opinions section in a Norwegian newspaper, I was daily in contact with
Norwegian scholars, young and
old, men and women, discussing their possible contributions
to our opinion pages. Numerous
researchers sent me articles that
were indeed highly interesting
and relevant, some contributing to
a better or different understanding of an unfolding news story,
others trying to lift an underdiscussed issue higher up on the
public agenda.
Some were perfect at the time of
submission – to the point, easily understood, well communicated, and adhering to our set text
lengths. But most texts required
more work on my part in order
for them to become publishable.
In order for their insights and important arguments to become vis-
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ible, I often had to extract them
from the density of the academic writing styles that they had
spent years, maybe decades,
to master and refine. In practice, this meant do numerous
things: deleting all the valued
“(Surname:Year)”-brackets; lifting the main point to the top of
the text; writing a headline and
kicker that grasped the central
argument and not just stated the
topic; breaking long sentences
into shorter ones; removing all
the ”possibly”, “potentially”,
“this may indicate” phrases;
and cutting details in one place
while adding contextual information elsewhere. I would also
select an image from our large
photo database to illustrate the
argument and write a catchy
image caption, well aware of
research stating that this little
piece of text is often what readers would first read.
All these measures I took in order for the argument to become
as clear and convincing as possible – making the reader (who
you should expect to be busy
and picky) stay with the text.

Hilde Reinertsen

PHD Fellow at TIK, UiO
hilde.reinertsen@tik.uio.no

And all this I laid out for the mentioned phD students. It was in the
interest of both me and the researcher to publish a well-argued
text, I told them, in an attempt to
both demystify the editorial process and lower the bar for contacting the media. Because sometimes, even to convince scholars
to write about their own field of
expertise was difficult. I wanted
to encourage the students to write
more and communicate broader.
At the end of the seminar, I even
pulled the public funding card –
that they should in fact feel that
they were obliged to share their
knowledge.
And then, here I am, two and a
half years later, and I do have to
confess that I am becoming quite
nervous about writing for a popular audience. It does not seem so
easy anymore to just write away
about my field of expertise. What
is my field, really? I often feel that
I know less and less the more I
work. How clear may I be before
the quality is diminished? There is
a radical difference between writing short and fast, as you need to
do to participate in the public de-
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bate, and writing long and slowly,
as is necessary for grasping academic life. I used to be able to
write a one-page commentary in
one day. Perhaps it is about time
to do some more speedwriting? In
fact, many of the scholars whose
op-eds I published seemed to
manage this in an excellent way.
But others did not understand
the different between academic
time and media time. Once, I had
an exciting conversation with a
researcher about a current debate, asked him to write, and he
answered: “Yes, I’d love to, I can
have the piece ready two weeks
from now!” – which in effect was
the same as a “year from now” for
my purposes.
Writing short and fast might not
only be important for communicating our work, but also in fact
enhance our work. At a phD workshop Bruno Latour conducted at
the University of Oslo last month,
he gave us exactly this kind of assignment: In one week, we should
write one page to answer one
particular question. This exercise
was refreshing, but also clarifying
and therefore extremely useful.

You distil your argument and your
line of reasoning, and in that way
you manage to spot its strength
and its potential.
So why then, the hesitance of writing short and fast, which seems
to be so widespread in the academic world? A fear of being
considered too light-weight by
one’s peers might be one reason;
a fear of simplification and, by extension, misinterpretation might
be another. But translating your
work from the academic domain
to the public domain is not merely
simplification. It also enriches the
public debate in an invaluable
way. It is after all a major problem
that so much scientific writing is
incomprehensible unless you are
educated within the exact same
field.
And finally: Writing fast and short
for non-insiders also helps you
see more clearly what you know
and don’t know, how sure you are
of your statements, and how well
developed your argument is. In
fact, there are numerous studies showing very clearly that the
scholars who do communicate

broadly, also publish more in the
strict academic sense. I therefore still believe what I told the
group of phD students, that we
do have a responsibility to publish our work to a broader audience. If not, someone with less
insight or less critical distance
will probably be most happy to
speak bombastically about the issue. Even though, I do confess, it
is more comfortable to stay within
the familiar corridors of the Social
Science Faculty than enter the unpredictability and speed of public
debate.
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Knockout!
Opening the Black Box of
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OPINION: Professional boxing and mixed martial arts

are forbidden activities in Norway. The political decisions to
ban relied on two arguments, the medical and the ethical.
Both arguments can be found to be rooted in a set of experts,
which opinions legitimated the decisions made by politicians.
Let’s take a deeper look at the decisions made and the golem
behind them.

Back in 1982, professional boxing was banned by the Norwegian
parliament. The decision was
based on the assumption that boxing imposed great health related
risks for the participants, and on
the understanding of professional
boxing as an unethical activity.
More dangerous than other
sports?
While no one argues that combat
sports might impose head trauma
or other health related problems,
the more interesting question is
whether combat sports are any
more dangerous or destructive
compared to other sports. How
dangerous are combat spor ts
really – and moreover; how dangerous are they in comparison
to other sports? Where do you
draw a line, and who should draw
that line? Should downhill skiing
or horse riding be banned due
to the potential health risk? The
medical argument poses some
controversial issues that should
be addressed.
During the 90’s a new spor t
emerged in Norway, now widely
known as mixed mar tial ar ts.
The emerging of mixed martial arts raised both concerns
and confusion amongst Norwegian politicians, and the issue

was addressed publicly for the
first time during the parliament
interpellation at 13th of January
1999.A public hearing was raised,
and several actors were called in
to give their statement regarding
knockout sports; amongst them:
The Norwegian kickboxing association, the Mudo association, the
boxing association, the police
academy, the center for victims
of violence, the Norwegian Olympic committee, the department of
social and health affairs and the
medical association.
Not surprisingly were the medical experts, from a medical point
of view, sceptical to sports where
blows to the head were allowed.
The police academy and the center for victims of violence also
viewed knockout negatively,
mainly due to the proposed causality between crime violence
and knockout sports. The politicians were concerned by the
medical opinion, opinions presented by experts of crime and
violence, and by a general moral
sense that sports which allowed
knockout, is unethical, violent and
should not be part of a modern
society. Even the representatives from martial arts community
seemed more concerned about
saving their own skin, highlighting the safety and values of their

own branch of sports in the hearing. There seemed to be drawn a
line between what was deemed
as brutal and what was not. It was
not in the eye of the beholder, but
made true in the beholder itself.
The hearing ended in a new law
and the creation of a “board of
approval”, a board that sought to
decide whether or not different
sports containing knockout should
be legal or not, based on ethical
and medical reviewing. The board
consisted of three members; one
of them a medical expert, none of
them an ethical expert. Several of
the sports received approval of
their activity, some of them were
further regulated, but a new law
had passed by which ensured that
the brutality of Mixed Martial Arts,
Thai Boxing, Professional Boxing
and other martial arts remained
forbidden.
The role of the experts
The controversy lies within the
role of the expert and the science that is said to legitimate the
view of several actors. First and
foremost, in the hearing, a distinction between “low-risk” and
“high-risk” knockout sports was
made. Kickboxing, taekwondo and
amateur boxing were labelled as
“low-risk”, while Thai-boxing and
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mixed martial arts were
labelled as “high-risk”.
At the time, no studies
were available concerning mixed martial
arts and the potential
risk, but the distinction was still made. There
were also drawn parallels
between mixed martial arts and
violent crime-related activities,
but still, this was merely an anecdotal view posed by some of the
actors, not founded in facts or
science, as there were none available.
Those views were suppor ted
by an opinion presented by Dr.
Ingunn R. Rise, from the neurosurgical department at Rikshospitalet
(a major Norwegian hospital, editor’s note) and also the medical
expert in the “board of approval”.
She stated that there was extensive
documentation on the head trauma
damage within professional boxing, and that other martial arts
which involved knockout, could
expect similar health related concerns. Where Dr. Ingunn Rise
found such causality, remains
unanswered. Later studies done at
St. Hopkins Hospital, amongst others, suggest that expected head
trauma from mixed martial arts
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would be of lesser degree compared to boxing, and comparable
to other contact sports. Nevertheless, at the time Dr. Ingunn Rise
presented her view on knockout, there was no convincing data
available on mixed martial arts,
and the data which documented
injuries in boxing, was obsolete
and not useful on modern European boxing. It never reached the
light of discussion, or even worse,
it reached closure.
Dr. Ingunn Rise stood as the lonesome medical expert-actor which
the whole medical argument
relied on. She was the golem at
work.

While sports as downhill skiing or horse
riding have tragically
been subject to several injuries leading
to fatality, this has not
been the case with
sanctioned mixed
martial arts. While
injuries, or even
fatalities, always are
a tragedy, it is also
probably inevitable
events in many sports
where high speeds, heights
or potential collision is part of the
game. It is also an inevitable event
as long as ladders exist, or probably any activity that concerns not
sitting in a room with the lights
turned off. Even then, a meteoric
event might happen.
The argument to uphold the
statute of the illegality of knockout basically relies on the solely
expert role, which legitimises
political laws and regulations.
The voices of the sportsmen and
women are not to be heard, even
though they also have experts in
their pockets, disputing with both
hands and feet’s of knockouts. It
seems that against an expert with
an iron jaw, no punch is apparently
hard enough.
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The Quiz of the Apocalypse
Question 1: What does the word “Apocalypse” originally mean?
a) Uncovering
b) Ending
c) Redemption
d) Rising
Question 2: In Christianity, the apocalypse is expected to be brought by four horsemen. Who are they?
a) Judgement, War, Famine, Death.
b) Conquest, War, Disease, Death.
c) Judgement, War, Disease, Death.
d) Conquest, War, Famine, Death.
Question 3: The Mayan calendar ends in 2012 and there is a popular movement believing there will be an
apocalypse on the 21st December this year. But how long is the calendar cycle that ends this date?
a) 4125 years.
b) 5125 years.
c) 6125 years.
d) 7125 years.
Question 4: The Year 2000 problem, commonly known as Y2K, was an apocalyptic scare caused by the
problem for data storage situations where there was a practice of abbreviating four-digit years to two digits. Which of the following were not used as a solution to the problem?
a) Date expansion: Two-digit years were expanded to include the century, becoming four-digit years.
b) Date re-partitioning: Six-digit year/month/day codes were converted to three-digit years.
c) Windowing: Two-digit years were retained, and programs determined the century value only when needed for particular functions.
d) Date encryption: Two-digit years were encrypted and given a 7 character code.
Question 5: In the Norse apocalypse Ragnarök, what will happen to the moon and the sun?
a) They will be eaten by wolves.
b) They will sink into the ocean.
c) They will be devoured by snakes.
d) Their light will go out and they will disappear.
Question 6: Which version of the Hindu deity Vishnu is expected to appear on Earth and bring a (violent)
end to our current time period?
a) Kurma, the tortoise.
b) Kalki, the horserider.
c) Narasimha, the man-lion.
d) Parashurama, the prince with the axe.
Question 7: The 2011 end times prediction made by an American Christian radio host stated that the
Judgment Day would take place on May 21, 2011, and later on October 21, 2011. What was the radio host’s
name?
a) Herman Cooper
b) Henry Connor
c) Hank Callen
d) Harold Camping
Answers: 1a, 2d, 3b, 4d, 5a, 6b, 7d.

Made by: Linn Renate Olaussen
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1. What did you study before you
started at TIK/ESST?

1. What did you study before you
started at TIK/ESST?

1. What did you study before you
started at TIK/ESST?

I had a bachelor in psychology before
I started at the ESST-programme.

I had a BA in journalism from Augustana College (US). Including a minor
in political science from the University of Oslo.

Before I started the ESST-programme,
I had four years at the Oslo University
College of Trade and marketing (now
BI – Norwegian Business school), and
a bachelor’s degree [mellomfag] in
Sociology from the University of Oslo.

2. What was your thesis about?
The title of my thesis was: “Uncoupling
safety and design, designing large
screen display for petroleum control
rooms”
3. What is your current occupation?
I have just ended my job in Kjeller
Innovasjon AS, as I start my new job at
the Østfold University College.
4. How relevant is TIK/ESST in your
current position?
I believe that ESST has been very
relevant because of the interdisciplinary perspective it has given me
in my work, which mainly has been
to communicate science to business
partners and funding agencies.

2. What was your thesis about?
My thesis was titled: “Communicating Solutions for a greener world: A
case study of The Bellona Foundation’s communication process within
the Hydrogen Project.” It studied how
Bellona through communication about
hydrogen and relevant technologies
contributed to new and better knowledge.

2. What was your thesis about?

3. What is your current occupation?

3. What is your current occupation?

I work as a Global Communication
Manager in DNV Business Assurance.
DNV Business Assurance is a company
that essentially works with certification business, and my responsibility
is branding, marketing and external,
international communication.

I work for Telenor.

4. How relevant is TIK/ESST in your current position?
For me, ESST has been relevant because
of its inter-disciplinary approach provided me with new knowledge that
about disciplines that I was not familiar with. This has contributed positively
to my role as a leader, because it helps
me to handle varying tasks and challenges.
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My thesis involved liberalization and
regulation of the European telecommunication, with focus on challenges
and opportunities in Spain. The thesis was written on the behalf of the
Spanish ministry of transport and
communication.

4. How relevant is TIK/ESST in your
current position?
It is very relevant as an entrance
for employment, and it has been
important to understand general perspectives.
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