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These famous words are from the bible’s first chapter, Genesis. But
even before biblical times, humans have made claims subduing nature
to their will; the animals for food, the soil for development, the waters
for travel and the minerals for technological improvements. While
nature seemed resistant at first, we have now entered the anthropocene, the age where our footprints have left a visible scar on planet
earth.
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God blessed them and said to them, “Be fruitful and increase in number; fill the earth and subdue it. Rule over the fish in the sea and the
birds in the sky and over every living creature that moves on the
ground.”

“Subduing Nature” addresses some of the issues mankind has met, or
will meet in the near future, in how and why we are at war with nature.
We keep the fire throughout the magazine, asking ourselves such questions as: If we can change gender to the point that it becomes natural,
will it change our perception of what gender is? Our lives are fragile
and short, but what if we finally found the fountain of youth, would we
then be able to live forever, and would we want to? Will our increasing needs for energy make us chose controversial paths and explore
the unknown? And when speaking of the unknown: Does our existence
limit itself to planet earth, or can we colonize and subdue the wild and
harsh landscapes of other planets? Can we create life?
Teknovatøren won this year’s price for the best student publication at
the University of Oslo. This is not only a confirmation of the hard work
students at the TIK-center has put into creating this magazine; it is also
a testimony to the content we write about. We write about the controversial and the topical. We write across different disciplines, and trough
different lenses, and we raise questions about the very essence of our
existence. Through previous publications, we have explored both the
creative and destructive paths of our relationship with nature. In this
issue we will see how we interact in our struggle for subduing it.
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Climate Change:
				A Numbers Game
How do governments seek to control the global environment? By
counting it.
The recent report by the Intergovernmental Panel on Climate Change
(IPCC) warns us that greenhouse gas emissions should be cut drastically if we want to avoid dangerous changes in the Earth’s climate
system. The numbers in the report are sure to spark political debate.
By and large, controversies over climate change frequently take the
form of arguments over numbers. How did quantification of nature
come to be so crucial in political efforts to control the global climate?
And what effects could it have on our response to climate change?
When numbers play the lead role in politics, could it restrict public
participation in important decision-making processes?
Measuring the climate into
being
Our climate is one of the most
basic components of the nature
that surrounds us: rainfall, temperature and other climate
characteristics determine our
understanding of nature. At the
same time, however, the climate
is intangible and invisible. To
understand whether today’s
rainfall or temperature is just a
one-day extreme, or part of the
larger pattern of local climate,
we need enough data to estimate averages and trends.
Going one step further, to talk

“

about «the global climate», we
rely on an enormous aggregation of data across time and
space. Our understanding of
the climate is thus brought into
being by measuring it. Nature
is constructed through quantification. The IPCC is the world’s
foremost attempt at constructing
a common understanding of climate by quantifying it. Its reports
tell us how the global climate
has changed in the past, and
what needs to be done in order
to avoid dangerous changes
to the climate system. The first
part of its Fifth Assessment
Report, launched in Stockholm

Our understanding of the climate is thus
brought into being by measuring it. Nature is
constructed through quantification.

”

in September, puts a number on
how many tonnes of carbon we
can emit before drastic changes
to temperature and other climate
features should be expected.
Governing through numbers
With the climate being so complex as to require aggregations of large quantities of data
to comprehend it, controlling it
politically might seem like an
even more impossible task. This
is perhaps why the complexity
of governing the global climate
has been met with consistent
attempts to radically simplify our
understanding of it. Once again,
numbers play the lead role.
Building on the quantification of global
climate offered
by the IPCC,
the European
Union has
g a i n e d
worldwide
acceptance for
the target
o f ke e p ing global
average
temperature
rise below 2˚C.
In UN-led negotiations on climate
change, governments
have been arguing over how
much greenhouse gas emissions
would need to be reduced by
each country in order to achieve
this target. The idea is that the
temperature goal can translate
into a figure for «allowable»
global emissions, which can further translate to quantified emission limits for each country.
The focus on emission limits, in

turn, creates a need to account
for the greenhouse gas emissions from each country’s territory, leading to the establishment
of elaborate carbon accounting
systems, highly sophisticated
satellite carbon measurements,
and so on. As the counting of
emissions has a direct impact
on whether targets are to be
achieved, the seemingly technical issue of «measurement,
reporting and verification» of
emissions has become highly
politicized in UN negotiations.

that ought to be targeted through
political intervention.
Furthermore, translating human
activity into carbon emissions
downplays the different socioeconomic contexts in which the
activities take place. In the books
of the carbon accountant, a poor
farmer cutting down a tree in the
Congo basin may be equivalent
to the billionaire taking his private jet to his second home in
the Bahamas. Numbers might
show that their CO2 equivalent
emissions are comparable; but
do they provide a useful starting
point for political intervention?

Lost in translation?
Counting and quantifying is a
necessary part of the process
of rendering the complex and
unruly climate governable. It is
difficult to get political leaders to
act on reducing greenhouse gas
emissions if they have no idea
how much emissions should be
cut, or what the consequences
of delay might be. The radical
simplifications that this form of
quantification entails do however come with a cost. Scholars
of science and technology have
pointed out that governing the
climate through counting carbon
emissions requires a process
of «making things the same»
thought they are, in essence,
very different. To allow for comparison of emissions across different countries and industries,
all emissions that have an impact
on the global climate – whether
they are methane from a landfill, CO2 from a power plant, or
nitrous oxide from a ship – are
translated into units of «CO2
equivalents». This translation
masks scientific uncertainties
that might otherwise have an
impact on which specific gases

Numbers and participation
The numbers provided by the
IPCC and others are without
doubt a necessary element in
comprehending the climate. We
need quantification and simplification to be able to set political
targets and take action to avoid
dangerous climate change.
At the same time, however,
we should be alert to the politics surrounding the numbers
through which we understand
the climate issue. We need
to make sure that quantification does not mask legitimate
debates over political priorities
or scientific uncertainty. And,
most crucially, we need to make
sure that the technicalities surrounding climate quantification
do not exclude the public from
taking part in those discussions.
There is a fine line between
producing numbers necessary
for political intervention, and
producing numbers obscuring
political discussion to the point
that it effectively limits public
participation in an increasingly
important policy area.
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Technology
Imagine a reality where people walk down a crowded city street and all the billboards and advertisements are instantly tailored to each individual. A young girl
is bombarded with new shampoos, dresses and mascaras, while an old man sees
painkillers and prescription glasses. This reality is in the not-too-distant future,
with facial recognition technology.
Facial recognition is a biometric
technology which automatically
identifies or verifies a person
from a digital image or a video
frame. Usually the identification
is done by comparing selected
facial features from the image
with a facial database. The traditional way of doing this is to use
algorithms which extract landmarks from the face, such as the
relative position, size or shape of
the nose, eyes and jaw. However,
three-dimensional face recognition is quickly becoming the new
normal. Here, 3D sensors capture
information about the shape of
the face, and identifies distinctive features on its surface, such
as the contour of the eye sockets,
nose and chin. There are also
technologies which can change
2D images into a 3D model of a
headshot, making it much easier
to recognise.
The future possible applications of facial recognition technologies are seemingly endless.
Currently US companies are
predominantly using them in

attempts to generate profit. Some
are installing cameras to learn
about customers and their shopping habits. A new technology
in testing, called “Facedeals”,
which can be installed on a
smartphone, will recognise
the user the moment he or she
enters a store or restaurant. It
will then search their Facebook
likes and offer them deals on
products they might like. Facial
recognition technology was
recently banned from Google
Glass, citing the need for proper
privacy protection before releasing such a technology. However,
many believe that this is merely
a symbolic decision, and that the
technology will soon be available again. Right now, Facebook
is considering entering all their
users’ photos in a facial recognition database. This will make
it possible to automatically tag
all new user photos based on
previous photos, even on users
who are under 18 years old. For
the time being the database will
only be used for this feature.
However, Facebook says that this

can change, and with over one
billion users one can only imagine the impact such decisions
might have on our privacy.
How will it affect our society if
anyone taking a picture, be it
government agency or random
stranger, instantly can acquire
all sorts of personal information
about us? Will these developments bring a spark to a more
lively debate about privacy and
the rights to our own image? A
debate where not only the most
powerful stakeholders and privacy geeks will contribute, but
also those whom it concerns the
most, namely ordinary women,
men, and teenagers? What is
certain is that privacy is an unavoidable factor in the foreseeable future. We will no longer be
able to talk about technological
progress without also discussing
its implications for our privacy.
With this progress comes unavoidable ethical dilemmas, and
we should not shy away from facing these head on.
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Laboratory Burger
on the Menu

Kaja Maria Stabursvik
ESST MA Student
kaja.stabursvik@gmail.com

“

Scientists believe that in the future, the labproduced meat will be able to compete with
traditional industrial meat production.

glue together 2-dimensional cell structures and
make minced meat which, for example, could be
used in the production of hamburgers. The world’s
first in vitro hamburger was actually produced –
and eaten – in August 2013, but the price of the
hamburger was no less than two million kroner.
This proves that producing fully edible food in
laboratories is no longer science fiction, but it also
shows that there is still a way to go before the production can be done in an economically competitive manner.
Why Stem Cells?
Stem cells are seen as the key to producing in
vitro meat because these cells have great growth
potential. In order to produce meat in labs it is
important to identify stem cells from farm animals
that are able to proliferate at a high rate. In order
to succeed, the stem cells have to differentiate into
muscle fibres that contain all the nutrients that are
present in conventional meat in order to work as
a substitute.

Global meat consumption is higher than ever, leaving behind huge amounts
of CO2 emissions and questionable treatment of animals. How can humanity
continue its enormous consumption of animalistic protein? Scientists believe
meat produced in laboratories could be the solution.
In vitro meat is food produced in a lab based on
stem cells from farm animals. Scientists believe in
vitro meat will contribute to a more sustainable
and efficient meat production in a world where the
demand on food is constantly increasing.
Today the total area used for livestock grazing is
about 26 percent of the planet’s land surface The
CO2 emissions from livestock production amounts
to about 18 percent of global warming effects. The
UN predicts that the global production of meat will
more than double from year 2000 to 2050. Thus,
in vitro meat is regarded as a potentially impor-
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tant contributor to reducing the human footprint
on our planet as well as being a component in
increasing animal welfare. With the right technologies and an optimal environment, stem cells are
able to multiply at a high rate, and more meat will
be produced while fewer animals suffer.
In Vitro Hamburger
Today scientists have been able to produce meat
that contains most of the nutrients that are present
in conventional meat. The perfect meat substitute
is still to be made, but scientists are now able to

At the Norwegian University of Life Sciences
(UMB), scientists have been doing research on in
vitro meat since 2007. Here they have chosen to do
further research on the umbilical cord from pigs.

The reason why they have chosen to do research
on pigs is because the pig’s umbilical cord contains stem cells that can differentiate into fat cells,
muscle cells, tendons and cartilage cells, which all
are necessary components of edible meat. As well
as the stem cells being relatively easily accessible, previous research on stem cells from pigs has
shown that these are easily transmittable to other
animals.
Technological and Economic Challenges
Even though scientists are able to produce highly
edible meat in laboratories, there is still the issue

”

of taste and mass-production. As of now, the meat
itself is tasteless and grey. The main challenge is to
imitate a vascular system that was not there from
the beginning, which in turn will put more flavour
and colour into the meat.
Today’s production of in vitro meat is very expensive. However, scientists believe that in the future,
the lab-produced meat will be able to compete
with traditional industrial meat production. One of
the challenges is to make knowledge of in vitro
meat generic enough to move it from university
labs to commercial actors. Proponents of in vitro
meat do not consider this an easy task, but they
believe the focus on climate, as well as a variety
of financial donors will help them along the way
towards the dream of juicy lab-produced meat.
Danger of Cannibalism?
The potential benefits of in vitro meat are not in
doubt. However, as with all controversial innovations, this also raises issues of criticism. The technology is still relatively young, and critics suggest
that meat made in labs could possibly prove to be
physically harmful. When one can use stem cells
from farm animals to make meat, the same concept
can be applied to human stem cells, and this an

issue that naturally raises concern. Therefore, critics
and scientists highlight the importance of the protection of consumers, animals and the environment
through implementing standards, laws and regulations in order to direct the technology in socially
beneficial directions.
You will probably have to be patient for another decade or so if you want to enjoy a steak that has been
grown in the laboratory,but it is not unlikely that in
vitro meat will be a component of your hamburger
within the next few years.
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The Great Divide

-Nature on the Cultural Battlefield
Our way of comprehending the
environment is forged by an
understanding that the natural
world is a physical entity which
exists outside the human sphere,
on the fringes of the household
– surrounding society. However,
for an environmentalist, the conceptualization of nature is not
so clear-cut. To be able to more
profoundly grasp this idea, we
need to pinpoint what actual
effects the dualistic separation
between nature and society
has. Is the opposition between
society and nature a constructive dichotomy when it comes to
dealing with climate challenges
or when constructing technical
tools for regulating, controlling
and developing nature?
This question – I will argue serves as a rhetorical frame of
mind that in many respects also
mirrors the analytical borderline
between the environment and
the social world.
When singling out nature as having characteristics substantially
distinctive from the social environment, we also establish a particular way of positioning society
in relation to the natural world.

10 TEKNOVATØREN 6/2013

When referring to the environment as something society must
strive to manage, control and
safeguard, we are simultaneously implying that nature is
inferior to the human being, and
therefore a human responsibility to possess. To paraphrase the
anthropologist Philippe Descola;
nature becomes the neutral
material upon which human creativity goes to work. This argument is perhaps exacerbating
the point a bit, but there are reasons to warn against perceiving
the forest only for its trees. There
is more to nature than what is
obvious at a quick glance – many
things about nature has its roots
in culture.
This is particularly significant
when nature happens to ‘strike
back’ or shows itself as uncontrollable to the human will.
Nature’s unpredictability is in
many respects threatening to
blur the power relation between
nature and society, making the
nature-culture dichotomy less
tangible and more ambiguous.
This brings us to the core of the
discussion: the nature-society

dualism becomes problematic because it might be said to
bring an analytical closure to
the way we not only think – but
also act - towards and in nature.
By maintaining the dichotomy,
we are shutting the doors for
creative, alternative and innovative approaches regarding what
nature is, and how best to manage within the lively, processual and multifaceted battlefield
where it is situated and negotiated.
Many Social Scientists, among
them Bruno Latour, call for the
implementation of a synthesis
hybridization of nature and society, as an analytical tool for coping more constructively with the
practical challenges posed by
man in nature, or rather, nature
in man. To fully grasp the diverse
meanings attributed to the nature
term, both people and their different ways of being and acting
in the world requires being taken
into consideration.

Inga Blæsterdalen
TIK MA Student
ingablaest@icloud.com
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Changing taxonomy cultures, temporality
of climate change, and science as a form of
political poetry

– an Interview with Brian Wynne
Ievgen Bilyk
ESST MA Student
bilyk.eugene@gmail.com

Brian, let us begin with general
information about you as a scholar.
How did it happen that you joined
the Sociology of Science field?
I started to realize that there
were some political and philosophical issues about science
when I was completing my doctorate in physics and chemistry of materials at Cambridge
University, 1971. Then, I was
invited to do a post-doctoral
fellowship in the Cambridge
Department, but my proposal
of research on energy-efficient
materials was rejected by my
supervisor, which caused me to
wonder why huge flows of money
went into military-oriented materials science research, but little
or nothing (this was in 1971) into
such environmentally-oriented
materials research. The idea of
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choice in R&D funding was only
beginning to be addressed as
an issue for sociological, political or economic study back then,
and the field that is known as
Science and Technology Studies
today was also just beginning
to emerge, mainly in the UK, in
places like Edinburgh, Sussex,
and Manchester. So, instead of
continuing with a career in scientific research, which I had
enjoyed, I went to Edinburgh
U n i v e r s i t y ’s t h e n - n a s c e n t
Science Studies Unit in order to
study sociology, history and philosophy of science.
What kind of research did you
pursue afterwards?
My first book, Rationality and
Ritual (notice the ‘and’, not an
‘or’) was an in-depth case-study,

the first of this kind, of scientific
knowledge as-deployed at the
1977 Windscale Public Inquiry
into the nuclear fuels reprocessing plant, THORP, at Windscale,
England. This SSKiPA [Sociology
of Scientific Knowledge in Public
Arenas – I.B.] led me into interpretive work on public attitudes
to and encounters with technologies, risks, and science, and this
is probably where my work has
been best known. I have always
asserted, unlike conventional
social and political science, that
we cannot properly study public
attitudes towards science without problematizing the object of
those attitudes and understandings – scientific knowledge,
as it is practiced. In 2010, I was
awarded the J.D.Bernal Prize by
4S, the global Society for Social
Studies of Science, “for distin-

guished contributions to the
field”.
Recently, you have become a
co-author of the book called
B a rc o d i n g N at u re : S h i f t i n g
Cultures of Taxonomy in an Age
of Biodiversity Loss. In this regard,
could you comment on how taxonomy changes in our time?
Which tensions and uncertainties
exist in this field?
Morphologically-based and, to
some extent, DNA-based taxonomy was in crisis in the 1990s,
paradoxically, since biodiversity
loss was becoming an increasingly important policy concern
at that time. New recruits into
the science were difficult to
attract, and all the money and
students were flooding into
gene-sequencing biosciences,

starving taxonomy of funds, as
well as new disciples. The field
was seen as old-fashioned, craftbased, and fragmented – just
not sexy science. Moreover, this
damaged morale was further hit
by the evident failure of the science to have done anything to
stop or even slow down biodiversity’s accelerating destruction.
Thus, some taxonomists have
called for a revolution which
would build state-of-the-art
molecular analysis and informatics into the field in order to
radically speed up identification and classification of species. Although DNA taxonomy
had already been in play, DNA
Barcoding became a distinct
approach to identification that
was launched as recently as
2003. In this approach, the base-

pair sequence for a very short,
standard strand of DNA would
(it was thought) act as a distinct
universal identifier for every
species, via the automated construction of a specific digital
barcode using bioinformatics.
Its proponents claimed that this
high-science, high-tech Barcode
system could make speciesidentification ‘democratic’ by
making it cheap, automated, and
user-friendly.
So, paradoxically again, being
further distanced from nature
by the dauntingly inaccessible
high-tech inner-workings of this
form would, it was claimed, make
ordinary citizens more caring for
that nature. One chapter in our
book dwells upon this extravagant transformatory promise
inherent in DNA Barcoding tech-
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do not need to project disaster into the
“We
future; it has already been here for quite
some time.
”
noscience. Also, I and co-authors
note how most of good STS work
on such promissory cultures
in current science, particularly
biomedical genomics, GMOs,
and synthetic biology, deals
with domains where commercial
pressures and imaginaries are at
work to gain attraction with markets and regulators. In contrast,
no big commercial interests exist
in Barcoding, thus other possible
reasons for such curiously overblown promissory cultures need
to be considered. We suggest
that one of these is a form of what
is called in English “whistling in
the dark” when one is scared. We
also ask what it would mean if the
science involved could emancipate itself, and its publics, from
the pretence that dramatic mass
benefits would result from this
technoscientific innovation.
Going beyond the issue of biodiversity loss, what is your perspective on climate change? How
does this problem need to be discussed today?
I agree here with Bruno Latour,
who says that a different culture
of temporality than the one we
live nowadays would be healthy
for climate change discussion.
In teaching on this change as an
STS issue, I have often referred
to the saying which Martin
Heidegger is claimed to have
had on his desk: “perhaps the
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apocalypse has already happened?” Thus, people who live
in more vulnerable places and
conditions than the privileged
rich-world humans have already
suffered drastic climate-alteration-related damages, including
many deaths, crucial harvest failures, floods and the like. We do
not need to project disaster into
the future; it has already been
here for quite some time.

As early as in the 1990s, at
Lancaster University’s CSEC we
argued, echoing inter alia Indian
NGO analysts, that conventional
definitions of ‘the climate issue’
offered by the Intergovernmental
Panel on Climate Change are
one-dimensionally scientistic,
with carbon-dioxide as the
iconic actor around which all
the analysis and action exclusively circulates. Such discussion
reduces the socio-economic,
political, and cultural dimensions
of global changes, including
unpredictable manifestations of
local climate, only to the carboncentered and global average
sea-surface temperature measures of anthropogenic climate
influence as defined by the IPCC.
This critical observation upon
IPCC’s science and its framing
of the climate issue is nothing
to do with the denial of climate
alterations, indeed quite the
opposite. Alternative framings
matter hugely in terms of what

kind of problem climate change
is deemed to be, in conjunction
with how it is dealt with.
To cast a glance into the future,
could you name a promising
research venue on the topic of
nature?
Well, I guess the ontological
point of nature-cultures will
remain central. So, all natures
are cultural; and culture includes
– maybe, is constituted by –
processes of naturalization of
specific beliefs and identities.
A voice which claims to be the
pure voice of nature, science, is
also culture, or rather a multiplicity of different intersecting cultures. There’s nothing new there,
but equally it is just there, and we
need to continue to remind ourselves of it.
Which issues are you personally
going to address in the coming
studies?
The most important focus of
my research is to explore, taking nature-cultures as a point
of departure, and using the STS
concept of co-production, or
mutual construction between
nature and culture, or science
and politics, how important historical processes like the political and cultural formation of
Europe mutually construct with
an emergent and fragile, maybe

disentangling, epistemic order
of Europe. This was the theme
I explored for the University of
Oslo ARENA Centre’s opening
conference of their EU Episto
project, in April 2013. This topic
is worth returning to through big
global cases like GMOs. I want
to understand the mentioned
historical processes and their
undercurrents, as well as their
silenced voices; and this understanding also requires that these
processes are challenged.
One research and practical question that can be posed is whether
we can, and whether we should,
have science as a form of political poetry, operating subtly in
more than a single register at the
same time, while also avoiding
deceit (of publics and society;
but also of its own practitioners
and institutional actors). Such
multivalency is already in play,
but in a confused and confusing
way – more often sowing mistrust
and alienation than encouraging positive engagement. If we
recognize that poetic ethos for
public science is a good or necessary idea, there are further big
questions about how we might
engage in the collective democratic experiment of trying this
ethos out deliberately, instead
of being disoriented by dogmas
and doing public science with
our eyes shut.
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Oceanic Black Holes
Satellite images reveal black holes in the ocean – vortices
so powerful that if caught up in one, there is no escape.

Recent satellite images have
revealed “black hole” vortexes.
These massive vortexes, also
known as “maelstroms”, suck in
any floating waste and debris
into their depths. Working on
a new study, physicists George
Haller and Francisco BeronVera, claim that these vortices
are “mathematical analogues”
of black holes in space, in other
words - the vortices does the
same thing to water as black
holes do to light.
To describe these vortexes,
Haller and Beron-Vera use Edgar
Allan Poe’s “A Decent into the
Maelstrom” (1841):
“The edge of the whirl was represented by a broad belt of
gleaming spray; but no particle
of this slipped into the mouth of

the terrific funnel…”
Although one should not give
much scientific reverence to
Edgar Allen Poe,
his description of the “maelstrom”; a belt encircling the
maelstrom in which no liquid
falls in, made the scientists realize the intriguing fact that those
conditions are found elsewhere.
Black holes in space are, due to
their strong gravitational pulls ,
encircled by orbiting light, that
can neither decent into the hole
nor can escape it.
Haller and Beron-Vera examined
the mathematical equations of
fluid mechanics and found the
same equations that apply in the
photon spheres of astronomic
black holes. The photon spheres
refer to the light confined around

astronomical black holes, and
their study indicates that the
photon spheres are comparable
to the ring of debris surrounding
the maelstroms. “We have found
exceptionally coherent material belts in the South Atlantic,
filled with analogues of photon
spheres around black holes,” the
scientists explain.
Haller and Beron-Vera further
articulate their surprise in finding real-world examples that
are similar to the theoretical
equations. The ability to apply
the same mathematical principles of black holes to water currents is a surprising side effect
of Stephen Hawking’s research
on black holes. The maelstroms
are detected by identifying their
rotating edge, which is based on
Hawking’s research, and serve as

“The edge of the whirl was represented by a broad
belt of gleaming spray; but no particle of this
slipped into the mouth of the terrific funnel…”

a reliable indicator of the vortex
inside.
The oceanic black holes are hard
to detect due to their sheer size
- most vortices are a tenfold kilometres across. The phenomenon
has, through the use of satellite
imagery specially designed to
detect black hole currents, been
observed in the South Atlantic
and the South-western Indian
Ocean.
Two perfect matches of mimicking black hole behaviour, as
well as 10-12 similar vortices,
were identified over a threemonth period. The “Oceanic
black holes” persist for months
at a time and move freely in
the ocean without interference
from other currents. The vortices transport water at a rate

that equate to 1.3 million cubic
metres of water per second.
The study also revealed that the
maelstroms occur deeper than
previously estimated – Haller
and Beron-Vera found examples
as deep as 2000m below the surface.
Even though the discovery of
oceanic black holes may seem
horrific, they are apparently
harmless to humans. Like most
oceanic currents, the vortex
whirls slowly. If you were to swim
or sail a boat into one, you probably wouldn’t notice them.
Edgar Allan Poe was probably
the first person to describe oceanic black holes, through his
short story“ A Descent into the
Maelstrom”. His description
inspired the scientists Haller

and Beron-Vera, which by applying sophisticated mathematical
formulas identified black holes
in the southern Atlantic Ocean.
While astronomical black holes,
as far as we know, have an infinite life, maelstroms endure for
about 2-3 months, nonetheless
their mathematical similarity is
peaking interest with scientists.
The study of this phenomenon
is anticipated to resolve a number of oceanic riddles, such as
plankton movement, climate
change and other environmental
pollution patterns. The southern
part of the Atlantic Ocean may
very well teach us something
about black holes in the middle
of the Milky Way.
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Norwegian Innovators Defying
the Malthusian Theory
In the 18th century Thomas Malthus stated that the worlds population growth was
unsustainable, as food production was developing much slower than we were
reproducing. Many thought the stage was set for our demise. Mankind, however,
is an evolving, adapting and innovative species. We developed new production
methods, and created synthesized fertilizer which made infertile soil usable for
food production. Two Norwegian innovators proved instrumental in this process;
Sam Eyde and Kristian Birkeland.

In what has been named ‘The
Malthusian theory’, Thomas
Robert Malthus argues that while
the world’s population grows
geometrically (2, 4, 8, 16), its
food supplies increases only
arithmetically (2, 3, 4, 5). In his
view, the human race would not
continue to survive unless it took
drastic measures to decrease its
population growth. During the
end of the 19th century there was
a growing concern that Malthus
was right, and that large parts
of the world were in fact on the
brink of famine. A solution to this,
it was said, was to extract nitrogen from the air and apply it to
the soil, which would fertilize
barren soil.

Sam Eyde, a Norwegian engineer, had been working with a
German company precisely to
extract nitrogen from the air, but
with no luck. He knew he needed
to form a powerful electrical arc
that he could blow air trough, as
this could cause the nitrogen to
react with the oxygen, and form
nitric oxide.
However,
Eyde had
no solution
or device
to do so.

In 1903 Kristian Birkeland, a
professor in Physics from the
University of Oslo, was working
on a canon powered purely by
electrical power. He held a grand
presentation for several of the
world’s leaders in weapons manufacturing and the Norwegian
defense minister. The demonstration, however, was a failure.
When the canon fired it lead to
a large electrical shut down,
while a big ray of light emitted
from the canons muzzle. The
canon and everything around it
went out of power, rendering it
useless as a weapon. Birkeland
was embarrassed and hugely
disappointed. His company’s
stocks plummeted immediately.

Little did Birkeland know that
his failure to produce a massive
weapon would instead prove to
be instrumental in creating synthesized fertilizer.
Luck, or perhaps faith, would
have it that only weeks after the
failed experiment, Eyde and
Birkeland ended up sitting next
to each other at a dinner party.
Eyde explained to Birkeland
what he had been working on,
and said: “What I want is the most
powerful electrical discharge on
earth”. Birkeland replied: “I can
get that for you.”
The partnership between Eyde
and Birkeland was a meeting of
scientific research and entrepreneurial engineering. The
two men had vastly different
approaches and backgrounds,
yet in combining them they pioneered what has been named
the Birkeland-Eyde process.
They began by establishing a
nitride plant in Notodden in
1904, which recreated the conditions of Birkeland’s laboratory
on a larger scale. Further positive development led to two new
production plants in Rjukan, both
of which ran on hydroelectric
power from the nearby waterfall. The Birkeland-Eyde process
turned out to be an economically viable option for creating
synthesized fertilizer for largescale manufacturing, and was an
important leap forward in production.
This development was only possible because of the unique competence of the two innovators.
Birkeland’s scientific knowledge
and Eyde’s role as engineer and
facilitator served as the driving
force in creating, and producing,
the world’s first nitrogen ferti-
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lizer. Further, they serve as the
founders of two of Norway’s largest companies; Hydro, and later
Yara. Today Yara offers the most
comprehensive range of fertilizers in the industry, and Hydro is
a leading manufacturer of aluminum.
It is clear that the innovations by
both parties in this story could
never have taken place had it not
been for their continuous experimentation and several (sometimes public) failures. Even the
process of synthesizing fertilizer was later improved upon
and replaced by Nobel prizewinning chemists Carl Bosch.
Their contribution was, however,
an important piece in the puzzle of manufacturing fertilizer
efficiently, and a radical innovation for competing with population growth. Today it is estimated
that almost half the population
on Earth are being fed as a result
of synthetic nitrogen fertilizer –
making mankind continuously
and effectively defy Thomas
Malthus’s theory.
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Solar Power
Upscaled
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It is being said that experimenting and learning are important in achieving
innovation and technological change. It typically starts with a pilot project.
But what happens with all the experiences and knowledge from the pilot?

I have just returned from 6 weeks
of field work in Kenya, where I
looked at different models for
implementation of village scale
solar power solutions in two
regions, Eastern province and
Turkana. The villages I visited
did not have access to electricity, either because the national
grid did not reach the village, or
because people couldn’t afford
to connect, even though the
power lines were just outside the
door.
The first pilot project I visited
was in the village of Ikisaya,
located in the Eastern province
in Kenya. Here an energy centre was built through a research
project in 2010, to provide basic
electricity services. The energy
centre has a number of solar
lanterns for rent and sale, offers
phone charging, a TV room and
printing, typing and photocopying services. The lantern rental
is the most popular service provided. People can rent a fully
charged lantern for 2 days, and
pay 20 KES (1,30 kr). There
were also lanterns for sale, but
most people could only afford
the rental model. The villagers
were over all happy with the services, particularly the lantern
rental because it was a cheaper
and better option to kerosene or
candles. All the lanterns were
rented out daily, and I got the
impression that the energy centre was a positive contribution
in the village, people also came
over to watch TV, listen to gospel
music and meet and chat to their
neighbours.
Training and knowledge
transfer
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The employees at the centre
came from the village and had

been trained in how the solar
power system worked, management and book keeping. I
saw how broken lanterns were
repaired, systems checked and
also how the employees in turn
trained new personnel. The project in Ikisaya started with an
energy centre, but has gradually developed into a decentralized model. The population
in Ikisaya is very scattered, and
due to long walking distances
and high demand, lantern and
phone charging services have
also been transferred to nearby
villages. The process of transferring the solar system to a new
village was described to me as
simple by the personnel at the
energy centre. They would first
identify a successful shop or a
responsible person in a nearby
village, then they could install the
system in just a couple of hours.
The shop owner then became
an agent for the lantern rental,
and was given basic training in
how to operate the system by the
personnel from the energy centre in Ikisaya. When I visited the
village , the energy centre was in
charge of five agents. If an agent
did not perform as expected or
broke the rules, the solar system
would be removed and given to
a new shop.
I also became aware of how technical innovations had taken place
throughout the project. The staff
at the energy centre had noticed
that they could charge more
phones on the same battery if
they just had a different charger
with more ports. This device was
created so that the system was
improved. My overall impression was that the Ikisaya project
was successful in many ways.
Having local skilled people in
charge of the operation of the
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centre made it easier to deal
with technical problems and
to further develop and expand
the model through establishing
and managing agents. But the
energy centre has become realized through research, and funding for that. If more people or
other areas are to benefit, the
project must be replicated. There
are many obstacles to such replication, it is not only a question of
resources, but also how to “copy”
something that is highly contextual. How can this be done?
Upscaling and trust
The experiences from Ikisaya
are now sought to be made relevant in Turkana, the northern
most province in Kenya and the
second place I visited. The ini-

tiator of this project was also
involved in the pilot in Ikisaya.
A short pilot is currently taking
place before it is to be upscaled
from January 2014. This means
that the current agents are to be
replicated into at least 80 agents
around the province. According
to one of the people in charge
of the up-scaling process, some
changes have to take place if
the up-scaling is to be manageable. There will not be an energy
centre in Turkana, but seemingly
successful local shops will get
solar PV systems installed, so you
save resources on building the
social and physical infrastructure
like was done in Ikisaya. They
are actually borrowing the agent
element from the Ikisaya model,
but skipping the energy centre.

Another problem arising from
dealing with so many agents is
how can you ensure that no one
slips the money from the lantern
rental into their own pocket? To
make management easier, there
are attempts to give a technological fix to the trust problem:
Instead of having to visit the all
the agents to see how they are
doing and check their book
keeping, a SIM card is put into
the lantern/phone charger. This
enables the company responsible for the agents to watch them
from a distance online. They can
see how many phones and lanterns are being charged, and
thus how much the agent should
pay. If the agent doesn’t pay the
agreed amount to the company
on the agreed date, the system
will be switched off, and it will

be impossible to charge more
phones or lanterns.
In addition, agents are prevented
from having too much knowledge about the technology they
operate. If they were able to
interfere with and break the control mechanisms, they could figure out how to overcome them.
If something breaks down, they
will instead call a technician
from a local power station to
come and look at it.
From Ikisaya to Turkana –
from flexibility to standardization or simplification?
So while the employees at the
energy centre in Ikisaya have an
understanding of how the technology works and could improve,

innovate and transfer the system
to nearby villages, the upscaling in Turkana will be done with
a closed technology where the
user (agent) is passive and not
trusted. We have yet to see the
long term effects of this upscaling process, but it seems like
there will be fewer learning and
innovation processes, both for
the agents operating the technology on a daily basis, and for the
companies providing the technology. It is positive that more
people will get to access the service, but one may ask if experimenting, innovation and learning
should be restricted to the pilot
phase. It was flexibility that made
the technology work well in the
pilot phase. This is lost through
the standardization which is used
to manage the up-scaling. The

upscaling thus becomes a whole
different project, where only the
remnants of the pilot are left. It
may be efficient to implement,
but will it last?
Visiting these projects in Kenya
has given me valuable insights
and experience in how a new
technology can be introduced in
a context where it has not been
before. It is for sure not an easy
task, and social research play an
important role along with technical innovations in how such
change can come about.
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How did we become so

Uncomfortable with Nature?
Throughout our history, mankind has slowly disintegrated
itself from its surroundings, creating vast cities and massive
infrastructure to remove us from where we came from. How
did we become so uncomfortable with nature?
Hello. Are you comfortable?
Yeah, I though so. Perhaps you’re
wearing a nice soft sweater
while sitting down in an ergonomically correct chair? Maybe
you have your feet up on a nice
smooth desk or table? Well, why?
Humans have evolved on planet
earth for a long time, and yet we
seem to grow more uncomfortable with the entire planet for
every decade that goes by. We
congregate in cemented structures, driving around in metal
boxes and squirm at the very
thought of a spider in our domiciles. By continuously separating ourselves from our natural

we could use to bend the surroundings to our persuasions.
And although other animals
have language in the sense that
they can express pain, from for
example being burned (“ouch”),
human beings can express this
knowledge in more abstract
terms (“fire is hot”). This makes
us able to draw conclusions and
create standardized manuals on
how to build and create.
We then created mathematical and geometrical systems
that provided us with simplified
versions of nature’s laws, which
we could use to create our own

With the industrial revolution,
standardization and manufacturing became institutionalized
- there was no turning back. Our
natural habitat is now concrete,
painted wood and purple polyester plastic.
Planet earth was clearly not built
to our specifications, we just happened to evolve here. Strangely
enough, we evolved from nature
into rejecting it. Evolution has
provided us with the very tools
that enable us to bring the
planet into submission. It gave
us the power to build giant shopping malls that do not contain

“

Planet earth was clearly not built to our specifications, we
just happened to evolve here. Strangely enough, we evolved from
nature into rejecting it.
environment we are effectively
telling planet earth that we just
don’t like it here.

Vegard Tveito
TIK MA Student
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There are perhaps three main
features of our species that
facilitated this development: our
ability to stand upright, our ability to build and use tools, and
the development of language.
Our ability to stand upright and
our opposable thumbs made us
capable of building tools, which

environment. However, what we
built did not look anything like
our natural habitat. We deemed
it more practical to shape the
rugged materials the earth provided us with into smooth, easily
measurable, pieces. Pieces that
was easily stacked and standardized. Pieces that built square
houses. We created cities such
as Mesopotamia, masonry structures such as the pyramids and
infrastructure like the aqueducts.

”

a single blade of grass. It gave
us the ability to look at nature
and decide it was best suited
as a series of compartmentalized spots of green along the
highway. It evolved us to a point
where sleeping outside was
considered an adventure best
restricted to a weekend or two a
year, when your annoying uncle
made you go. Whether or not that
is natural is not for me to say. But,
hey, at least we’re comfortable.
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Need of a
plan(et) B?
In 2023 The Mars one project has a plan on colonizing the planet Mars. Many volunteers have applied for being the planet’s first inhabitants. There are many challenges though; one of them is that the Mars One application is a one-way ticket.

“

In fact, there are currently no vehicles available
that can take off from Mars to return to Earth.

In 1969 mankind landed on the
moon. This was a proof of the
technological optimism that has
driven us throughout history. The
Earth is controlled in many ways
through the use of technology.
The next natural step is to control another planet in our solar
system. Mars could be colonized
in the near future. That is to say,
if someone is willing to pay the
prize.
The project arises
T he Mars One Project is a
non-profit organization that
was established in 2011. Bas
Lansdorp, the co-founder and
one of the executives of the Mars
One Project mobilized experts
from space agencies around
the world. During the first year
of this organization’s existence
they managed to create a feasible plan to take people to Mars.
The existing technology needed
to keep people alive in space
would be applied to sustain
people on Mars. The Mars land-
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ing was the focus of the project,
however the project’s team completely ignored the return journey. In fact, there are currently no
vehicles available that can take
off from Mars to return to Earth.
When confronted with this controversy; Lansdorp exclaimed:
“Well, let’s forget about that
part!” Lansdorp talked about his
ambitions with the project on a
TEDx talk in Holland. He claimed
he was driven by the ambition
to explore and extend existing
knowledge about the solar system. In addition he wanted to
create new heroes competing
with Armstrong and Aldrin. In
September 2013 the project had
received 202,568 applicants to
the Astronaut Selection Program,
the Mars One training program.

location for human settlement.
In 2020 six space missions will
be sent to Mars, containing rovers and vital life support units for
the purpose of gathering water
and producing breathable air for
inside habitat. These preparations will be done before 2022,
when the first human beings will
depart from Earth. The journey
in space will take seven months
before they arrive at given destination point. The second crew
will land in 2023 and the following plan is to have bi-annual missions bringing people to Mars.
This can only be realized if the
project receives donations that
add up to approximately six billion US dollars, the estimated
sum to cover the operational
expenditures.

The plan in detail

The future on Mars

The first arrival on Mars is going
to be a mission carrying supplies and is expected to occur
in 2016. In 2018 a large rover
will be sent up to find the best

The astronauts will be eight
years in training before departure. They will need to acquire
new skills like cultivating crops,
making electrical repairs to
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2013
Selection of 40 astronauts.
Simulation of Mars base on Earth

2016
Launch and landing on Mars of
supply mission with 2,5t of food

2018
Launch and landing of exploration rover on Mars.

2021
Installation of the first Mars base
(6 modules and 2 rovers)

2022
Launch of the first Martian crew

the settlement structures and
addressing medical issues.
Despite this thorough training, there are many unresolved
issues with this project. For
start, the most obvious one is
the fact that if someone does not
like it up there, there is no way
back to Earth. Upon arrival the
space crew will not have any
given rules on how to co-exist.
The astronauts will consist of a
highly diverse group of people,
and will live in a restricted area.
In order to live in harmony they
have to agree upon a common
set of rules. Will they all agree to
establish some form of democracy or will there be one person
taking charge of the group? We
don’t know.
The prosperous motives and
drive behind this project can be
beneficial in the sense of learning more about our position in
the universe and the origin of
life. We might even be able to
find new types of useful natural
resources. But the major concern
is; how are we are going to treat
Mars? Humankind has not been
able to take care of the planet we
live on. We believe we can control nature instead of trying to
arrange ourselves with nature.
In a worst-case scenario, if the
Earth ends up inhabitable, can
the planet Mars be part of our
plan B? Only future will tell.

2023
4 astronauts land on Mars
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2025
New crew lands and takes up
residence in Mars One base
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Can we influence people into making the right choice? Have you
ever seen a fly sticker in a urinal and wondered why it was there? The
answer is nudging.

Nudging is a concept that leads
the consumer into making a
“better” decision. Nudging is
a way of influencing the choice
architecture individuals face One
of the most famous examples of
nudging is the urinal fly that was
first tested in Amsterdam. By
placing a fly sticker in the urinal
at Schiphol airport, the amount
of urine on the floor was reduced
by 80 % because people were
aiming at the fly. This small
nudge shows that small solutions
can be very effective.
Food waste is one of the largest
contributors to global greenhouse gas emission in the
world. Emissions related to the
production and distribution of
food waste in Norway equals
the annual emissions from
approximately 160 000 cars a

year! The Norwegian organization GreenNudge conducted
an experiment with 52 hotels
to show how nudging easily
can help solve this problem.
The experiment demonstrated
that hotel food waste could be
reduced by almost 20% if the size
of the plates was also reduced.
Thus, by a simple plate-nudge,
greenhouse gas emissions were
reduced in an effective way.
Clean love to Copenhagen is
another example of a simple but
effective way of decreasing the
amount of street litter in the city
– by placing green footprints on
the streets leading to the garbage can, litter was reduced by
46 %.
Most people today agree that
environmental issues are impor-

tant and that we should reduce
greenhouse gas emissions. Yet
many still choose to take their
car to work, instead of taking the
bus. There is clearly an inconsistency between what we believe
to be right and what we end up
doing when it comes to environmental issues, which is exactly
why we need to be “nugded”.
The examples presented above
shows the purpose of nudging;
making better choices without
really having to choose.
So what if we all start eating from
smaller plates, put a sticker in
our toilet and follow the green
steps to the garbage can - would
that be the solution to the severe
climate change problems we
face today? Probably not, but it
is definitely a step or two in the
right direction.

Searching for the
Fountain of Youth

New research in fields like genetics and biotechnology are currently
studying ways in which life can be prolonged and health be increased.
The myth of the fountain of youth is as old as time, but perhaps the key
to longevity has been inside us all along? Biotechnologists and other
scientists are currently on their way to solving the mystery of life and
death – and how to cheat the latter.

Painting: The Fountain of Youth (1546), by Lucas Cranach the Elder © - ARTOTHEK
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Scientists now find themselves wondering; if we
can extend life using such “simple” means, who is
to say that science cannot take it even further?

Life expectancy
The moder n concept of life
expectancy, going beyond the
evolutionary instinct of survival,
has in many ways shaped how we
look at health, society and quality of life. While life expectancy
has a clear correlation with diet,
hygiene and medicine, scientists
now find themselves wondering;
if we can extend life using such
“simple” means, who is to say
that science cannot take it even
further?

an underlying implication that
however we may prolong life in
general, good health and quality of life should be a part of that
effort. What’s the point of living
until you are two-hundred years
old if half of that will be spent in
a wheel-chair with feeding tubes
stuck in your throat? A challenge
for the scientists working on longevity is not only to find out if we

Lab-grown organs

In 2010 the worldwide lif e
expectancy average was almost
70 years according to United
N a t i o n s Wo r l d Po p u l a t i o n
Prospects. Obviously, there are
large discrepancies from country to country and especially
between the developed and the
developing world.

Organ donation is in high
demand world-wide and the
lines for transplants are getting
longer everyday. Young people
with a good prognosis are often
prioritized although there are
many lives lost due to a lack of
transplantable organs. Even with
a heightened public awareness
of the importance of organ donation, the need seems insatiable.

Disease control
Even in developed countries
where people are expected to
live relatively long, disease and
organ failure are still the ultimate
leading causes of death, though
mostly in the elderly population. Aging-associated ailments
like cardiovascular disease and
cancer still stand out as dominant antagonists. Perhaps this
is indicative of disease control
being a key element in terms of
longevity. Making someone live
disease-free longer might inherently cause an extension of their
life. So if we can cure diseases
and rejuvenate organs, we may
be able to extend one’s life.
Despite all of this, there is also
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for a very long time now, trying
to cure and relieve disrupting
symptoms. Even with an emphasized research focus on medicine, there seems to be a gap
between the theorized knowledge and the practical implications that these possibilities have
on treatments and cures. This is
why researchers are now looking
at alternative methods of organ
harvesting in order to increase
the rate of which people who
need a transplant may get it –
even the elderly.

The existing “red market” is an
attest to the problem at hand.
The illegal market that has
more than questionable ways
of obtaining organs through socalled harvesting, often affects
the poor and vulnerable. Murder,
abuse and theft of organs are not
uncommon. If recent results in
the medical field are any indication, this might be about to
change.
can live longer, but also how that
life can be filled with life.
This, of course, is not that easy.
In fact, this is the way medicine
and science has been heading

There have been a number of
successful lab-grown organs
transplanted into patients in
need. Scientists are using the
patients own stem cells from

Hyun-Wook Kang, researcher at Wake Forest University Institute for Regenerative
Medicine (WFIRM) , kidney printer, seeding cells on to a kidney scaffold

their bone marrows to grow
blood vessels, bladders, skin
and even a nose. The fact that
it is the patient’s own cells that
are being used also means that
there is no risk or rejection from
the body. With the emergence of
the 3D-printer the procedure is
becoming more and more efficient, though it is estimated that
this will only be implemented
in a few years time. The implications of this medical miracle
are clearly revolutionizing the
medical field in terms of organ
transplants. However, it might
be some time until complex and
solid organs such as the heart
and kidney will be viable for labgrowth.
Although some organs are
harder to manufacture than others, researchers are pushing
through, trying to find a way for
other vital organs to be successfully produced. Some Japanese
researchers have already managed to produce copies of small

livers for mice. A functioning,
beating rat’s heart was also prototyped in 2008, following a huge
buzz in world news.
Looking toward the animal
kingdom
Many scientists are looking
toward the animal kingdom to
see if there are clues as to what
causes senescence and mortality in living organisms. Several
of the giant tortoise species such
as the Galapagos, Radiated and
Aldabra Giant Tortoise can live
to be around two-hundred years
– sometimes more. Some plant
species and sea animals have
also been shown to live without
senescence – meaning that they
don’t seem to age as they get
older. How old they are actually
seems to have nothing to do with
their health or mortality rates.
There is also another fascinating creature aptly nick-named
the “immortal jellyfish”. The

Torritopsis natricula has the
capacity to rejuvenate after it
reaches sexual maturity and
thereby starts its life anew. Very
little is still known about this jellyfish as it has not been observed
for an extended period of time.
Whether this trait can pass
through several generations of
one individual is unknown. In
theory, however, this animal is
deemed biologically immortal,
though it has a tendency to succumb to diseases at early stages
of life. It is the only known organism known to be able to “reprogram” itself into a state of sexual
immaturity.
The most astonishing example, however, may be the freshwater genus called Hydra. When
Daniel Martinez published a
study about them in 1998, he
claimed that they were biologically immortal. This caused an
increasing interest in the subject and more studies followed
on the phenomenon. The Hydra
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Some consider the search for longevity to be
a potential starting-point to immortality
– a sought after fantasy throughout time.

”

appears to live life with continual
self-renewal of its cells and simply does not age. Now, scientists
claim to have found the gene that
determines the super-regenerative properties which cause the
Hydra to escape senescence
and this gene is also thought to
be linked with aging in humans.

have. Now that it is found, the
next step is to try to find out how
it keeps rejuvenating the Hydra
to a state of biological immortality. It is still unknown whether or
not this gene can be activated or
enhanced in humans or what the
consequences of this would be..
More research underway

Genetics
The FoxO gene is believed to
have a particularly important
role in stem cell renewal and the
immune system. When scientists
tested this, they took out a few
specimen of Hydra and divided
them into three groups. In one
group of pylops they deactivated
the FoxO gene, in another there
were no FoxO and in the last the
German researchers enhanced
FoxO. The results showed that an
inactive or missing FoxO gene
caused a decrease in stem cells
and decline of the immune system.
Philip Rosenstiel of the Institute
of Clinical Molecular Biology
at UKSH (University Medical
Center Schleswig-Holstein ) was
one of the study’s contributors.
“Drastic changes of the immune
system similar to those observed
in Hydra are also known from
elderly humans,” he says.
This tells us that the aging process is linked to this one gene that
all animals, including humans,
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Although there have been some
clear breakthroughs in the study
of longevity, there is still a long
way to go before any of this
information will be applicable in
a significant way. Other studies
have initially seemed promising,
but have yet to show any specific relevance to longevity. One
example is reservatrol, which is a
natural compound found in some
fruits, such as red grapes and the
Japanese knotweed plant.
Its beneficial properties in animals and humans are currently
being studied, though there
hasn’t yet been any concrete
proof that the substance causes
anti-aging attributes. For the
plants, however, it seems to be
of high importance in fighting off
bacterial and pathogenic attacks
and researchers are still not satisfied with the limited experimentation it has undergone
thus far. New information about
the cell rejuvenation related to
human rDNA is also surfacing,
and may hold some interesting

secrets.
If nothing else, the study of reservatrol has taught us that even
when something seems promising, early results can be deceiving. There is no doubt that there
are some fascinating mysteries
still to be discovered and what
we know so far has only peaked
interest even further. Until more
research is done, and new information obtained, the fountain of
youth is still out of grasp.
The mystery of life
There is a famous saying that the
only thing certain about life is
that it will one day end. Life itself
is arguably one of the greatest
mysteries known to man. “Why
does life exist, why are we alive,
and why do we have to die?” are
all fundamental philosophical,
and scientific, questions without
any consensual answers. Some
consider the search for longevity
to be a potential starting-point to
immortality – a sought after fantasy throughout time. But what
would this really mean?
Never before have we been
as close as we are now to even
considering this a possibility.
Whether our debatably natural
life extension since the 19th century has been a strain on Mother
Nature or whether it is because
of other lifestyle choices can be

hard to say. What isn’t much of a
debate is that if the entire world
were to live like the Western
world in terms of consumption
and waste production, the Earth
would have been even more
strained than it is today. Living
longer obviously means an
increased demand for resources
by everyone, and this issue
needs to be addressed before
any extensive longevity action is
taken.
There are many more issues
related to humans extending their lives; who will be the
lucky ones to experience it?
The rich, the already privileged
and young? Looking at trends
with almost all other inventions
and discoveries that improve
life quality, this will likely be the
case. Medicine treatment in the
developing world has always
lagged behind – and that’s not
just due to logistics. Perhaps a
more appropriate comparison
could be made between longevity and the plausibly emerging
space-tourism industry, as longevity can be seen as a luxury.
The extremely rich definitely
have an advantage there – at
least in the early stages. Will the
discoveries being made belong
to a private market or will they
be considered public?
Philosophically and economically, the world is built around

a structure that makes assumptions about human life. Ideally,
we are born, live productive lives
and teach our offspring to do the
same, and then we die. Those
who for whatever reason may
not be able to be “productive”
by a given culture’s standards
are in many cases treated as second-class citizens. Would these
people get the same chance at
living longer lives? An interesting example would be criminals
that serve life-sentences – will
serving a full hypothetical threehundred year sentence still be
considered ethical? And what
will be the economic cost of that,
if living this long becomes the
norm?
How will living this long affect
birth-rates? Will we be able to
bear children for an extended
period of time, or will our fertility
peak remain at 18-35 in women?
Archaeologists, anthropologists
and historians often note that a
turning point in our species story
was during the time of the first
grandparents. They are believed
to have given us an evolutionary
advantage by sharing the burden
of child-care and other responsibilities within a group. Might
having a multi-generational lineage alive at the same time affect
how we learn and develop? Will
this be another turning-point in
our species’ history?

It is said that one of our greatest
advantages as humans, is being
able to complexly consider and
analyse the future on a strategic level. These ethical questions, along with others – such
as labour productivity issues
and fundamental philosophical
questions about what it means
to be alive and human – must be
discussed if longevity is going
to be viable. Although there
seems to be some time to figure
these things out, it wouldn’t hurt
to keep these things in mind as
we dive further into this exciting
pool of possibilities.
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PENIS in
the MAKING

From the very first gender reassignment surgery performed
in 1930, there has been an incredible development in the
techniques changing women to men and men to women.
The greatest challenge has been to create male genitalia
for biological women, but a team of researchers in North
Carolina led by Dr. Anthony Atala has started the work of
using bioengineering to construct fully functional penises.
Illustration: Penisatlaset

Illustration: Penisatlaset

For most of us, gender is an
extremely important part of our
identity. It is a condition that follows us throughout life, and that
we largely take for granted. But
for some people their physical
body does not match their inner
sense of gender. To ensure that
gender reassignment surgery is
the best solution for them, several psychiatric specialists are
involved. It is important to know
that the patient’s expectations
are realistic and that the desire
for changing gender is caused
by transsexualism.
The tissue challenge
When the final decision is made
to go through with the transformation, multiple procedures are
conducted. In the case of female
to male surgery, these may
include hormone replacement
therapy, removal of the breasts,
and shaping of a male-contoured
chest. However, the most complicated element in the process of
changing gender is genital surgery. The development in construction of female genitalia has
been quite successful, but from
female to male, the surgeons
have faced greater difficulty due
to the lack of tissue available in
the female genitalia. How is it
possible to create a penis when
there is so little skin to work
with? Here there are normally
two accessible solutions: phalloplasty and metoidioplasty.
Genital surgery through phalloplasty involves extending
the urethra and taking a graft

of tissue, for instance, from the
arm or leg for the creation of a
penis. Skin from the forearm is
found to be the most ideal penis
material because it is sensitive
and hairless. An erectile prosthesis, a conformable medical
device often made of silicone, is
implanted to enable sexual penetration. A challenge here is to
make sure that the body does not
reject the prosthesis, but rather
accepts it as a part of the body.
Different materials have been
tested over the years in an effort
to resemble an erection. An old
method using a bone graft made
good results in maintaining the
stiffness of the penis, but this was
also the problem; unless one preferred a constant erection, the
internal bone had to be broken.
The techniques of phalloplasty
have been improved significantly over the last decades.
The functionality of the created
penis has increased and the surgical risks have been reduced.
Nevertheless, complications still
occur for a large amount of the
patients, especially regarding
the lengthened urethra.
Utilizing the clitoris
Metoidioplasty is a simpler
procedure than phalloplasty
and requires no prosthesis. The
core of the treatment is a gradual enlargement of the clitoris
caused by testosterone injections. When the clitoris has
reached 4-5 cm, surgeons will
detach it from the vulva and

lower it to an appropriate position for the penis. After completing the surgery, orgasms can be
reached as the enlarged clitoris
has functional erectile tissue.
An erection is also possible to
achieve, although not as firm as
a regular one.
As for phalloplasty, placing the
urethra through the penis is the
most critical phase of metoidioplasty. It is here most problems
appear. For those who want to
avoid complications, a possible solution is to refrain from
extending the urethra and leaving the urinary system unaltered.
The urine will then come out
underneath the penis. Naturally,
the disadvantage is then that it
will be difficult to urinate while
standing.
Unsatisfactory solutions
Even when there are no complications, phalloplasty and
metoidioplasty will never result
in a fully erectile and sexually
sensate penis. Therefore, many
trans men (biological women)
are reluctant to undergo genital
surgery. Although it is to some
extent possible to achieve an
erection and orgasm after surgery, it is unlikely to have full
sexual pleasure. The varying
aesthetic outcomes and high
expenses are also contributing
factors to why many trans men
are keeping their female genitalia. The price of a female to male
surgery is normally more than
twice as much as a transition
from male to female.

Lab-grown tissues and organs
Some trans men are waiting for
a better surgical method. Even
though it might be many years
until a new solution is accessible, the work of Dr. Anthony
Atala and his team in the Wake
Forest Institute for Regenerative
Medicine in North Carolina is
giving high hopes. For several
years they have been working
to develop different tissues and
organs in the laboratory. In 1999,
Atala successfully created the
first artificial bladder, built from
the patient’s own cells. Now he
has penises in mind.
The team’s main strategy is to
take small pieces of tissue from
the patient, isolating cells from
these and grow them outside
the body in large quantities. The
cells are placed in layers on a
scaffold shaped like the specific
tissue or organ. The scaffold is
only for the purpose of shaping
the organ. When the completed
organ is placed into the body, the
scaffold material will eventually
disappear. But before the organ
is implanted, it has to “exercise”
so it will know what to do when
attached to the body. The organ
is trained and prepared in an
oven-like device that has the
same temperature as the human
body.
Bioengineered penis
Using this technique to create penises is also theoretically
possible, but due to the unique
tissue structure and complex

cellular function, cultivation of
functional erectile tissue is especially challenging. However,
Atala’s team managed to engineer penises for 12 male rabbits in 2009. One month after
they had received the implants,
they were introduced to a group
female rabbits. All the rabbits
with new penises tried to mate
with them, eight successfully
ejaculated and four were able to
impregnate the females. These
results provide great potential
for engineering human penises
in the future with full sexual and
urinal function. For male patients
who need penile reconstruction
due to injuries, it will also imply
normal fertility.
Gender change gone wrong
A 44-year-old man from Belgium
died by euthanasia after completing gender reassignment
surgery.
While some trans men refrain
from undergoing gender reassignment surgery due to the limited surgical possibilities today,
others go through the procedures with high expectations and
are devastated by the result.
One of them was Nathan
Verhelst. He was born as Nancy,
but explained that he was a girl
that nobody wanted. He became
a tomboy and later came out as a
lesbian. In 2009, Verhelst started
hormone therapy and completed
the transformation with phalloplasty in 2012. He had been
looking forward to celebrating

the transition, but when it was
fulfilled, his body disgusted him.
He felt like a monster.
As Belgian law allows euthanasia, Verhelst applied for his own
death and was approved on the
grounds of “unbearable psychological suffering”. He died
by a lethal injection the 30th of
September 2013.
Constructing the future
Although a large majority of
the transsexuals who have completed surgery do not regret
the transformation, suicide after
gender change is not rare. There
are good reasons to believe that
surgical innovation in the future
will increase the degree of satisfaction among post-operative
transsexuals and reduce the
number of suicides. But it may
have an even greater impact to
change the attitudes in society
towards transgender people.
And for the case of Verhelst,
another paradox arises. Before
his death, he confided that during his childhood, his brothers
were spoiled, while he got a storage room as a bedroom. “If only
you had been a boy”, his mother
had complained. The question
remains: Was Verhelst a trans
man or just a girl who was never
allowed to be a girl? Regardless
of identity issues, including gender and sexual orientation, perhaps the most important of all is
to be accepted for who one truly
is.
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Are you also one of those who
automatically consider more
plastic packaging worse for the
environment? Let´s take a closer
look at how consumer orientedpackaging can change your
view on the consequences for
the environment. It is common to
consider single-packed cheese
slices to be worse for the environment because of the extra
amount of plastic packaging.
Therefore, in order to create less
waste, the customers rather buy
a bigger piece that is packed in a
single plastic case and cut slices
of the cheese when eating it.
One big container of yoghurt
causes less plastic waste than
several small plastic containers
and one bag of cookies equals
less waste than from individually packed cookies. Customers
agree that individually packed
food equals more package waste
and this is an important reason

why many Norwegian consumers
do not buy individually packed
food according to a study done
by Norwegian research institute
Østfoldforskning.
However, the problem with thinking this way is that the only consideration is on the amount of
package waste, rather than on
other consequences such as
how packaging influences the
consumption of the food and the
product waste. Research done
by Østfoldforskning shows that
buying food packed in portion
packs or in customized amounts
will reduce the food waste. By
consuming food from customized packages more of the purchased food product will be
eaten and this will reduce the
product waste. The result is more
package waste, but less product
waste. Analyses of waste from
households shows that the family
size piece of cheese creates 12%
product waste and the sliced
cheese creates 7% waste. Thus
the sliced cheese creates significantly less product waste.
This is crucial because the
impact food production has on
the environment is severe. Just
think about the complex pro-

cess of producing food such
as cheese, yogurt or cookies.
In order to evaluate the overall
consequences for the environment it is essential to understand
the effects from the whole production process. One needs to
take into consideration the total
amount of resources and material consumption that are used in
the production of the food.
Research shows that the sliced
cheese results in half the amount
of food waste than from the package with one big piece of cheese
(Østfoldforskning). The different types of packaging cause
distinctive consumer behavior. The environmental effects
from the whole food production
needs to be taken into account,
as well as the consumption of the
food, rather than only the package waste. The research shows
that increased use of packaging
can give better environmental performance if the packaging causes less food waste. So
hopefully awareness about this
will help us buy smarter and
waste less. And this might make
us enjoy the sliced cheese even
more!
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THORIUM

The world’s future fuel?
OECD projects that by 2050 the world’s population is going to be 9 billion people. This will lead to an increase in the demand for electricity
of up to 150 percent compared to today’s use. To manage this demand
we have to rapidly start considering renewable and alternative solutions for this vigorous challenge. This is where Thorium comes in.
Thorium is a chemical element;
it is soft and has a dark silvery
color. When heated in air it
burns with a brilliant white light.
Thorium has existed in the universe for 4.5 billion years and its
existence predates the formation
of Earth. Thorium was formed in
the hearts of dying stars, and
supernovas eventually scattered
the element across the galaxy.
The relevancy of thorium today
has come about as it has shown
to be a potent source for nuclear
power. Just as conventional
power stations generate electricity by harnessing the thermal
energy released from burning
fossil fuels, nuclear reactors convert thermal energy released
from nuclear fission. This process
can create as much energy as
burning fossil fuels, but without
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any CO2 emission at all.
The reason experts in renewable
energy find thorium promising is because thorium is about
four times more common in the
earth’s crust than uranium. It also
produces a much smaller amount
of nuclear waste. The waste that
is produced is not suitable for
making nuclear weapons and
the half-life of thorium is about
100 – 300 years, unlike uranium, which is about half a million years. If we look at Norway
as an example, they have found
an area in Telemark that may
contain one of the world’s largest thorium deposits. According
to a recent study, the energy
content of thorium resources in
Norway may be up to 120 times
the energy content of all oil and

gas on the Norwegian continental shelf. This includes everything produced; known reserves
and all suspected, but still undiscovered, resources. This area
has a great potential, but there
still remains a lot research and
development to be done before
it is possible to extract resources
from this area. The reason for this
is that thorium minerals in the
ore are very limited and creates
a huge technological challenge
for extraction on an industrial
scale.
Thorium has been/become a
difficult issue politically. This is
because, like uranium, thorium
is radioactive and because of
the potential dangers associated
with it is being used as fuel in
a nuclear reactor, it spurs great

resistance from some groups.
However, the newly selected
government of Norway is thinking on a different path. They
have allocated a point in their
political platform concerning
thorium. In it, they say they
want to strengthen research
centers for renewable energy
(FME centers) in general and
specifically create such a center
for thorium research. Maybe this
will become an area in energy
research that will get more
funding and, as a consequence,
help develop breakthroughs in
Norway.
Policy implications
Even though there is an abundance of thorium on earth, its
impact on the world’s energy
supply is still several years into
the future. The reason for this is
both political and technological.
The risks and dangers of building and using thorium reactors and storing the radioactive
waste, will probably resemble
those associated with uranium.
Many environmental organizations, including Bellona, are
skeptical of nuclear energy,
including nuclear power fueled
by thorium. It is believed that
even though the energy we can
extract from Thorium is clean,

“

the risk associated with building
and using nuclear technology is
too big. The fear of an accident
erupting and questions about
nuclear waste management is
still too great of a concern to
convince the environmental
organizations that this clean fuel
will be reliable enough in the
future.
Until new technologies that deal
with these issues are developed, the thorium adventure is
stranded. More research and
political trialing is required
before thorium can be put into
commercial use. A lot of people are hoping that the policy
makers of the world will come
to terms with funding thorium
projects so they may be able to
overcome the current technical challenges that the material
poses in the future. Particularly
o u t s p o ke n g ro u p s a re t h e
Norwegian Institute for Energy
Technology (IFE), Thorium Think
Thank (TTT), Thor Energy and
many other small and big international grassroots movements
that hope thorium will replace
oil, coal and gas as the main raw
material creating the world’s
energy supply in the future.
And that without any CO2 emissions at all.

The waste that is produced is not suitable for making nuclear
weapons and the half-life of thorium is about 100 – 300 years,
unlike uranium, which is about half a million years.

”
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Molecular Computers
-The end of the silicon era
Mimicking the techniques by which biological organisms operate
has been a vast resource for inventions and innovation throughout human history. Leonardo da Vinci’s drawing of the Ornithopter
clearly illustrates a machine similar to a bird’s tail and wings,
which serves as the basis for the modern helicopter. So where can
this method for solving problems take us next?
One invention that has proven to
be extremely important in how
we live our lives is the microprocessor. Since the introduction of
the Intel’s first microprocessor
in 1971, its performance has
been improving exponentially.
Intel’s co-founder Gordon E.
Moore described a trend in the
production of integrated circuits
where the number of transistors would double every 18th
months. The trend, which is often
referred to as “Moore’s law”,
still holds true today. However,
due to physical limitations
such as heat when using silicon as the semiconductor
material, a decline in this
exponential growth
i s ex p e c t e d

to occur within the next decade. Assuming that we want the
growth to continue, there needs
to be a radical change in how
microprocessors are being built.
A microprocessor consists of
a large number of transistors,
each transistor processing different types of logic operations.
These operators are called logic
gates and are at its basic level
only switches. Replacing silicon
would therefore require a material that could serve the same
purpose, namely function as a
switch. Scientists are looking
at many possible alternatives;
some explore the possibilities
of using DNA and protein molecules to function as logic gates,

while some look to quantum
mechanics when seeking the
next step forward. But due to the
problems concerning quantum
interference, quantum computers are not considered by many
to be a realistic alternative, at
least not until the end of the century. Therefore, the most promising alternative seems to be
molecular computers. Molecular
computers already exist in many
different varieties. In fact, they
have existed ever since the first
organisms appeared on earth,
more than 3.5 billion years ago.
The potential in synthetic molecular computers was first recognized when in 1993, Professor
Amilra De Silva described how

Molecular Transistor

he could create a logic gate by
utilizing the photonic properties
of a molecule. The field has since
been growing, and there are now
several different approaches to
creating molecular logic gates.
So, what will a possible paradigm
shift towards molecular computing mean in practical terms?
By going molecular, we could
expect an even greater reduc-

“

tion in size and energy consumption, and create new areas in
which to use the microprocessor.
Potentially you could have microprocessors regulating the breath
of each fiber in your clothes,
or even have them inside your
body, monitoring your health. To
achieve this, scientists must draw
on expertise from an interdisciplinary set of fields including
informatics, molecular biology,

nanorobotics, bioengineering
and smart materials. A new era
of molecular microprocessors
would disrupt the existing silicon market, enabling new actors
to change our perception on
how we think about computers,
together with extending Moore’s
law further into the future.
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Potentially you could have microprocessors regulating the
breath of each fiber in your clothes, or even have them inside
your body, monitoring your health
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In the Codex on the Flight of
Birds, from 1505, Leonardo da
Vinci describes his enthusiastic ideas on the potential of
flight through his observations
of birds. In the codex, Leonardo
discusses many of the different
and crucial principles of flying. His observations gave him
insight in how a flying bird’s
center of gravity and the center
of pressure do not coincide, how
a bird behaves when ascending
against the wind, and the relationship between curved wing
sections and upward lift.

Developing from nature
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After obser ving the birds,
Leonardo logically reasoned that
flapping of wings was necessary
in order to fly. So when designing
airplanes, he never left this preoccupation with flapping wing
designs. It might be the case
that mans’ first flight of signifi-

cance may have been hindered
by this preoccupation, in addition to the lack of relevant technology in the fifteenth century.
This didn’t make da Vinci’s work
any less important. Centuries
later, his drawings and observations would become essential for
the development of successful
airplane designs.
The art and science of biomimicry, just as with Leonardo Da
Vinci, studies the imitation of
nature as a model, measure and
mentor. Throughout time many
inventions and innovations have
come as a result of mimicking
what took evolution millions of
years to perfect. The core idea
is that nature has already solved
many of the problems that we are
grappling with, such as energy,
climate, food and pollution.
More recent studies of biomim-

icry has made us more aware of
the potentials of integrating principles from nature, and we find
examples of this in everything
from small, ordinary products,
to greater engineering achievements. For example, we have
water repellent textiles inspired
by the Lotus flower (called the
Lotus effect) and buildings like
the Beijing National Aquatics
Center, where the design is
based on the structure of bubbles.
If we look more closely at the
technology that surround us and
start to think about where the
products we use come from, we
may see that biomimicry is far
more common that one might
think. Below are four examples of
biomimicry of some familiar and
future biomimetic technologies:
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LZR Racer ‘Sharksuit’ swimsuit
A total of 98 % of all the medals won during the Beijing Olympics were won by
swimmers wearing the LZR Racer “Sharkskin” swimsuit. Natural sharkskin is made of
countless scales overlapping each other, with grooves that run in alignment with the
water flow. These grooves make up a rough skin surface that allows the water to flow
faster around the surface of the skin and has a disruptive effect on slow-water swirls
that normal swimsuits without these grooves will create. By imitating this, swimwear
manufacturer Speedo made the most high-tech swimsuit ever, which contributed to
lower swimmers racing times by 1,9% to 2,2%. After the record-breaking Olympics
in 2008, all performance-enhancing, non-textile body suits, such as the LZR Racer,
have been banned from every FINA competitions altogether.

Whales as inspiration for innovative turbine design

Despite weighing approximately 36 metric tons, the Humpback whale is an agile
and effective swimmer - the streamlined shape of the animal is, of course, one of the
reasons for this. However, biologists have found that the seemingly misplaced bumps
on the front of the whale’s fins reduce drag by 32 % and increases lift by 8 %. Frank
Fish, an American biology professor, found that these bumps could be used in wind
turbine blade design. This innovative usability ended up significantly reducing noise
and drag, as well as an increase of the power harness by more than 20 %.

The Kingfisher’s beak in Japanese bullet train design
The Kingfisher bird has a beak that enables it to dive into the water while hunting
fish with almost no resistance from the water surface and without making a splash.
Japanese engineer and bird enthusiast Eiji Nakatsu realized that these features could
be applied to the design of the front of bullet trains’. The engineers of the Shinkansen
500 bullet train used his ideas on the design, and the new nose shape enabled the
reduction of air pressure by 30% and electricity use by 15%, despite a 10 % increase
in speeds. The new design also proved to be an effective solution to an annoying
problem of a loud booming sound, like a crack of thunder, whenever these ultra-fast
trains exited tunnels. Without the Kingfisher design the train was pushing a wall of
wind in front of it that created this loud noise when forced out of the tunnel’s exit.

Velcro from the ‘hookey’ burdock burr plants

After a hunting trip to the Alps by Swiss engineer George de Mestral, the most wellknown example of biomimicry was invented. When he came home from the trip he
noticed that his dog was covered in burdock burrs. Eager to know what made these
plants stick to his dog’s fur, he put one under his microscope to find out that it based
on a fairly simple principle of hooks and loops. He later patented these findings and
made it into the product known as Velcro.
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Our dependency on energy produced from fossil fuel and the
negative effects this has on our
planet is an issue of contention
both in science and the media. The
search for better and more sustainable energy alternatives is therefore a current challenge for many
nations. For some the solution has
been geothermal energy; heat
stored in the Earth.
Currently, Svalbard is getting all
of its energy supplies from burning fossil fuel. Scientists are, however, looking into the potential
for electricity production wined
from thermal energy supplies that
resides within Svalbard. Further,
they are considering the possibility of combining this with carbon
dioxide capture and storage.
Countries such as Iceland, the US
and the Philippines have already
harvested a significant amount
of their electricity supply from
geothermal energy reservoirs. If
Svalbard were to do the same, it
could be self-efficient with energy
from a local renewable source,
while also considerably reducing
its negative environmental impact.
Drilling
In theory most countries can harvest geothermal energy, simply
because the temperature in the
ground will increase the further
down in the Earths surface you
penetrate. However, dependent
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on how far down one has to drill in
order to hit a high enough temperature, some places on Earth are far
more cost efficient for harvesting
geothermal energy than others.
Further, geothermal energy can
be applied differently, depending
upon the temperature. When geothermal energy is used directly to
heat up houses, you need to drill
wells 50-150 meters down into the
earth’s surface. While for electricity production to be efficient,
you need geothermal temperatures holding around 200 degrees
Celsius. Therefore, it might be necessary to drill about 5000 meters
deep into the earth’s surface, and
drilling is fairly expensive. It is
here Norway´s experience in drilling for oil can be an advantage for
geothermal electricity production
in Norway.
Svalbards green future
The ability to extract geothermal
energy is not only dependent
upon the technological equipment
used, but further how accessible
the energy is. Svalbard is located
close to the mid-Atlantic rift. The
earth’s crust is thin there, which
makes it more cost efficient for
production of geothermal electricity. Currently, fossil fuel constitutes the main source of energy
at Svalbard. A team of scientists
from the University of Tromsø
now aims to explore the natural
energy stored within the earth, to
gain knowledge about the geol-
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ogy and potential for exploiting
geothermal energy on Svalbard.
To minimize the impact on the
sensitive artic environment, they
will use electronic sensors above
the ground. Further, the team will
also use information obtained from
exploring carbon capture and
storage in an ongoing project at
Svalbard.
The interesting twist about this
project is that it is meant to generate electricity from the geothermal energy source in a new way.
Currently the methods for generating electricity from geothermal
energy resemble the methods for
making electricity from fossil fuel,
water, steam and turbines. The
envisioned prospect by scientist
Christian Michelsen Research is
to combine carbon dioxide capture, and the storage and production of geothermal electricity, by
circulating carbon dioxide instead
of water to harvest electricity. The
carbon dioxide comes from fossil fuel production plants already
l o c a t e d o n S va l b a rd . T h e s e
ideas are currently still in their
infancy, and clearly require Geotechnological exploration and
further financial support in order
to become feasible. With further
development they could, however,
provide a solution for creating a
more sustainable energy source
for Svalbard, and significantly
reduce our environmental footprints.”

The ability to extract geothermal energy is not only dependent
upon the technological equipment used, but further how accessible
the energy is.
http://www.forskning.no/artikler/2013/juni/360249
http://www.forskning.no/artikler/2013/august/365675
http://www.geoforskning.no/nyheter/klima-og-co2/567-en-gronn-kombinasjon
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Inventors under the threat of extinction:

The tale of new wireless
electricity transmission
Technical inventions need an array of conditions
to become innovations. As T. Hughes argues in
The Evolution of Large Technological Systems,
this peculiarity was understood by famous inventors of the 19th century who deliberately concentrated on technological breakthroughs that
were marketable at their time. The heroes of the
past considered where and how their technology
could be utilized socially before having Eureka
moments, rather than vice versa. This way, novelties could attract more capital of different kinds
– human, financial, and infrastructural- to have
better chances of being fully realized. But what
are the prospects for individual inventors these
days? The development of wireless electricity
transmission tells a peculiar story in this regard.
N. Tesla was an outstanding scientist, but perhaps
not the brightest inventor. His first successful public experiment [1] with electrostatic induction to
transmit energy wirelessly took place in 1891,
and the first patent on wireless transmission was
issued to him six years later. However, his technology never reached the market since there were
certain technological limits with regards to the
amount of power and distance that could be generated by the device As an example, the driving
of an airship motor in 1904 was very modest in
terms of parameters –barely 75 W and 30 m. At
the time, electrical cables were increasingly connecting continents and supplying industries with
huge amounts of power, so there were no incentives to develop the technology further.
Interest in Tesla’s ideas re-emerged with new utilization prospects. Most notably, the charging of
portable devices appeared as a new application
niche in the 2000s. The growing number of per-

sonal devices to charge – mobile phones,
laptops, electric shavers, photo cameras,
and MP3 players- evoked a concern
about being dependent on the grid.
Some corporations tried to alleviate the
consumer’s dependence with the help of
Tesla’s technology. For instance, the wireless charger for the Palm Pre smartphone,
a quite successful device that expanded
the company’s smartphone market share to
5%[2], was presented in 2009.
Another possible utilization appeared with
the intensification of urban public transportation. Trams and subways required some
technology to alleviate their reliance on
the constant current. PRIMOVE- a system
of wireless transmission for public transportation that was introduced by the
Bombardier Company in 2008- helped to
address this issue. As can be seen, cordless electricity benefited from product
externalities. That is, prospects of specific application provided the technology with necessary incentives for
research and development efforts.
But the trials to build upon Tesla’s
ideas were not restricted to incremental improvements of existing
products. Room for radical change
appeared with the invention of
wireless transmission that resonates with the electromagnetic
field of our planet. In other
words, the new technology [4]
In other words, the new technology enabled lost power

Ievgen Bilyk
ESST MA Student
bilyk.eugene@gmail.com

to be captured back from the Earth during
transmission. Due to the latter property,
the efficiency of
electricity transfer increased to 96% for
theoretically unlimited distances[5]. Also,
in contrast to environmentally dangerous
microwave designs, the technology operated on low frequencies. In 2011, the transmission was experimentally proven for 40
W and 1.8 m. This novelty was patented by
a Ukrainian engineer, V. Kriuk, from National
Aviation University, Kyiv.
However, Kriuk’s electricity transmission has
not been developed further in the two years
that have passed since the first patent. Some
financial help was found from Novotech, a
Ukrainian fund supporting new technologies, but the amount of money obtained
was barely enough to receive a patent
and register a technology development company. The firm tried to reach
out by means of attracting local funds,
first through politicians. The novelty
was even demonstrated to the Prime
Minister of Ukraine, Mykola Azarov.
His response underlined an overall
problem with the invention – the government was ready to support technologies for scale production, but
not breakthroughs with uncertain
applications in the existing electricity system. A poor investment
climate in the country aggravated
the problem.
Under such circumstances,
the search for develop-

ment partners continued worldwide. But, as a
representative of the company bitterly claims, no
specific funding opportunities came from Europe,
because the grants under the Seventh Framework
Programme require academic partners from the
EU. Finding academic partners became the main
focus, though they were not found until recently.
Apart from this, collaboration with American scientists took place. A common application was
sent to Tanzania by the Ukrainian and American
researchers together. Still, the grant has not been
acquired. In a nutshell, the funding from Europe
is available, but there are no scientific partners
to apply for it, whereas the collaborators from
the USA are present, but no funding opportunity
comes from them.
Kriuk’s company is actively engaged in networking and believes that the ground-breaking character of their technology will bring them strong
partners one day. Their invention, unfortunately,
is far behind in terms of its possible applications in comparison to wireless chargers and
public transport systems. It seems that developing technology with clear utilization prospects
is too complicated for a sole inventor today. To
attract resources, it is necessary either to link a
novelty to the products on the market, which is
extremely difficult due to the abundance of patents and restrictions from private companies, or
to start technology development under a clearly
articulated political agenda, such as FP7 in the
EU. These factors are beyond the power of an
individual. Under such conditions, the transmission of electricity with the help of the Earth’s
magnetic field seems to be repeating the fate of
Tesla’s invention. Has this technology to wait for
one hundred years to continue being developed?

[1] http://www.damninteresting.com/teslas-tower-of-power/
[2] http://money.cnn.com/2009/09/17/technology/palm_earnings/
[3] http://primove.bombardier.com/
[4] https://www.dropbox.com/s/ksfghtzvolk89hz/RIEGT_WTE%20%282%29.ppsx
[5] http://riegt.org/doc/research_ak/1
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Confessions
of a Lecturer
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Should it be boring to read?
The term ‘confessions’ in this article series indicates that the task is to admit something secret,
shameful or politically incorrect. From many alternatives I have selected the following: why do I
frequently find it so boring to read scientific literature?

I believe that students and
scholars probably recognise the
situation: you are sitting somewhere with an article or a book
chapter that you: Really. Should.
Read. It’s on the curriculum of
the course you’re taking, or
even the course you’re giving,
somebody’s recommended it,
or you’re reviewing it. But your
mind keeps drifting, progress is
sluggish, and the text feels more
like a linguistic sleeping pill
than an intellectual stimulant.
What is happening here?
Not engaging the reader
The starting point is often good.
A nice study with great data,
interesting theoretical perspectives and some of the important
issues of our time about innovation and technology and how
they shape and are shaped by
the lives we live. But the text
wanders off in too many directions, the sentences stretch
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like in a James Joyce novel, the
jargon borders on impenetrable,
the introduction seems to last
forever, and examples, if they
are found, are disconnected
thought experiments. You end
up feeling alienated even when
the subject matter is of great
interest. Whoever was writing
did not seem to have you as a
reader in mind.
Most academics are surrounded
by a huge and fragile glass
house in a discussion about how
to engage the reader; whose
publications can really live up
to this demand? “Hell – is sitting
on a hot stone reading your own
scientific publications” is the
starting quote in the satirical
article How to write consistently
boring scientific literature by
Kaj Sand-Jensen. Avoiding boredom is seemingly a significant
challenge in academia across
disciplinary boundaries and

journals. Not only for me.
The system made me do it?
It is easy to blame the academic
publication system. Journal articles and many book chapters
are increasingly standardised
with little room for experimentation even when the empirical
data and perspectives call for
alternative writing styles and
genre adaptations. Some disciplines, not least within social
science and humanities, favour
a murder mystery approach
where the main findings,
implications and messages
are hidden near the end as a
surprise. It turned out that the
butler had killed the innovation
process; this was hard to guess
before reading it all – although
in academic texts a reader
should be able to spot the killer
conclusions from a mile off.
For university employees the

publication system is important
for one’s career. We write to
convince editors and anonymous peers that our text is
worth publishing, and we play
it safe. Better to add some extra
references to show that we know
the field, better not to challenge
the scientific writing traditions
or seniors’ paradigms (apart
from constructive pokes), better
to flash our theoretical jackhammers than to give an extra
example. We rarely organise
writing
courses, but
we push our
PhD students
through
instrumental
“how to get
published”
workshops
where
“engaging
the reader” is
rarely discussed. Although the system is
designed to reward originality
and concise contributions with
clear questions and answers,
this is not always how it works in
practice. Often we don’t want to
focus either – we’ve got a lot to
say, and we find it all enthralling.

“Too often texts get lost in a
no-man’s-land where little
know-how is shared between
writer and readers.”

Challenges in cross-disciplinary fields
In fields like innovation and
science & technology studies
the problem is also exacerbated because contributions
emerge from different traditions. Economists, geographers,
management scholars, sociologists and anthropologists write
about innovation. All have their
very different ways of thinking
and analysing that may not be
shared by a broader audience.
Too often texts get lost in a
no-man’s-land where little knowhow is shared between writer

and readers. Incentives are at
play here as well. For academics, writing to a disciplinary
audience is part of playing it
safe because mono-disciplinary
contributions are easier to get
published and get more citations. Again, we can blame
both the system is part of the
problem, the inward-looking
disciplines and the academic
personality.
Learning to read and write
Still, not all problems and solutions are necessarily found at
the writing stage, and some
of the best academic texts are
challenging to read because
they are packed with insights,
concise terms, large vocabulary
and counter-intuitive perspectives. Learning is also about
friction and challenges; we need
to become skilled at reading
outside of our comfort zone,
which is hard to begin with and
easy to forget.
Vocabulary and style may
not be the only problems.
Maybe what is needed is a new
approach to scholarly literacy
– discussing and reflecting
upon what it means to read
and appreciate texts. Improved
understanding of how readers
get engaged may be the best
starting point for small and big
changes in writing.
For students: I believe you
should challenge us. Comment on the jargon and the
walls of text in the lectures, and
challenge us by writing great
and original essays and exam
papers! A healthy balance
between identifying with the
reader and writing something
you would have liked to read
yourself, is probably a good
starting point.

55

Photo: Sabona

Is the social entrepreneur the solution to sustainable development?
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Live in an algaehouse?
With green algae- walls filled with water the algae can
absorb heat from the sun. This provides hot water for the
residentas well as generating electricity. This is the world`s
first house of its kind and is located in Hamburg.

Sound Activated Clothing
Through a combination of mediums and technologies,
the metallic accessories interact with and react to sound.
This generates a wave- like fluent motion. With moving
garments we´re ready to go with the flow!

Clear cut
With technology the surveyors have used for decadesthe
new Philips beard trimmer has an inside laser for more
precise, symmetric results.

Urban Scooter
Hundai´s new egg-shaped scooter uses hemispherical
wheels and can turn in any direction.

The effective distribution of
short-term aid is difficult to
measure on a long term basis.
The Sabona Foundation runs
projects on the principle of help
to self-help in Matabeleland,
Zimbabwe, and it has been
highly efficient. This area has the
highest poverty rate in the country and the projects have been
important to maintain sustainable development in Dopota, a
small village in Matabeleland.
A focus on self-help

Robot Suit
With this wearable robot suit even the paraplegics can
stand up and walk. The battery- powered device is easily
strapped over the clothing and has been made available
to hospitals and rehabilitations centers.
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New source for drinking water
Eliodomestico is an open-source eco-distiller, running
on solar power, designed to transform salt water to fresh
water. It functions by filling the black boiler with salty sea
water. As the temperature and pressure grows, the salt
free steam generated is collected in a condenser.

Ekso Bionics, Eliodomestico Gabriele Diamanti, first algeapo, Huyndai E4-3, Philips, Ying Gao

Short-term aid can provide food,
water and shelter momentarily.
However, on a long term basis it
can have tremendous negative
impact on the economic system
of the recipient country In general, self help schemes and the
collaboration with the local population have proven to be more
viable in African countries. Also,
it reduces the demand for shortterm aid because the recipient
country is better equipped to
handle crises. Through self-help

schemes, Sabona have achieved
astonishing results in on a tight
budget and a small administration in Zimbabwe. Creative thinking and hard work have resulted
in the improved livelihoods and
a functioning coherent society
in Dopota. Leader of Sabona,
Ynghild Solholm, confirms:
“We have gained highly effective results on a long-term perspective by collaborating with
the locals. The projects have provided Dopota with food, education, medicines and work over a
period of 10 years”
T h e s o c i a l e n t r ep r e n e u r
Ynghild Solholm
Ynghild travelled to Zimbabwe
at the age of 22. After returning
to Norway,she founded Sabona
aiming to distribute aid efficiently. In collaboration with the
local villagers self-help could
be a solution to maintain growth
and sustainable development
in Dopota,and other parts of

Matabeleland. Sabona facilitated
new opportunities for local entrepreneurs. Thirty women created
their own work shop producing
baskets and sewing school uniforms. The women literally built
and burned every brick in the
walls themselves. Not only have
the baskets been sold at Home
and Cottage in Norway, more
importantly they have inspired
others in the local community to
start their own businesses. The
women inspired the men to follow in their footsteps and work
on their own ideas for a healthy
and sustainable development.
Today, Sabona is a trust run by
a local administration with five
employees, and the projects
within social entrepreneurship
are important to ensure a future
through sustainable development. The social entrepreneur
Ynghild Solholm created her
own foundation to fulfill her
mission to create a sustainable
social environment for the villagers in Dopota.
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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?

- Political science with undergraduate
studies in English and history.

- I studied political science and social
anthropology.

- It was about measurement of intangible resources in firms. I did a study
in a large Spanish telecom company.

- Prior to starting at ESST I had finished
a Bachelor in Science, with a focus on
computational physics and a Bachelor in Culture and Society, studying
philosophy and teaching science. The
ESST-master enabled me to bridge the
gap between these two very different
studies.

3. What is your current occupation?

2. What was your thesis about?

- I am a researcher at Telenor.

- My thesis was called ‘Firms, Innovation, Export and the Policy Regime:
An Agent-based model of the Defense
Industry. In the thesis I used a computer
model to simulate the effects of different possible scenarios for government
innovation policy in the Norwegian
defense industry.

3. What is your current occupation?

4. How relevant is TIK/ESST in your
current position?

NESCAFÉ® Dolce Gusto® Cutting edge coffee
technology.

3. What is your current occupation?

- It is more relevant than I assumed.
In addition to managing emergency
responses in disasters, I also work
with planning, monitoring and measuring pre-planned social change, for
example improved public health and
increased respect for the rights of the
disabled. Because of my background
in ESST studies, I think I have a better
awareness and understanding of the
conditions necessary for engineering
social change through the introduction
of new technologies and practices.

LNU is an umbrella organisation for Norwegian
youth organisations. LNU is sponsoring the printing
of Teknovatøren.

2. What was your thesis about?

4. How relevant is TIK/ESST in your
current position?
- It is more relevant than ever. One of
my main tasks at Telenor is to develop
a system for measuring investments in
R&D and innovation. This is very similar to my masters thesis topic.

- Currently I work as an advisor at the
Norwegian Ministry of Defense,
department of Defense Policy and
Long Term Planning. I work as a project leader on future defense investment
projects.
4. How relevant is TIK/ESST in your current position?
- The very narrow focus of my thesis
and a bit of luck managed to capture
the attention of the Ministry of Defense.
The ESST-study was considered very
relevant, and I experienced that a
cross-disciplinary view is useful in my
work.
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2. What was your thesis about?
- My thesis was about the use of
the Internet in human rights work
(Amnesty International, Norway). The
Internet was young and novel back
in 1996 :-)

Green Point Norway is a privately owned nonprofit company responsible for financing the
recovery and recycling of used packaging on
behalf of the industrial sector.

- I am a humanitarian professional,
and currently I am Norway’s representative for the Red Cross in Palestine.

Telenor Research and Future Studies is the Telenor Group`s corporate research division..
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